
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Self-control conflict in the eating domain
A cognitive, affective, and behavioral perspective
Becker, D.

Publication date
2017
Document Version
Final published version
License
Other

Link to publication

Citation for published version (APA):
Becker, D. (2017). Self-control conflict in the eating domain: A cognitive, affective, and
behavioral perspective. [Thesis, fully internal, Universiteit van Amsterdam].

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

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/selfcontrol-conflict-in-the-eating-domain(9245d2b6-c69d-4c6c-b393-9a729f7665b6).html


507306-L-os-Becker507306-L-os-Becker507306-L-os-Becker507306-L-os-Becker Processed on: 4-1-2017Processed on: 4-1-2017Processed on: 4-1-2017Processed on: 4-1-2017

SELF-CONTROL CONFLICT

IN THE EATING DOMAIN

A COGNITIVE, AFFECTIVE,
AND BEHAVIORAL PERSPECTIVE

DANIELA BECKERD
A

N
IE

LA B
E

C
K

E
R

 SELF-C
O

N
TR

O
L C

O
N

FLIC
T                                           IN

 TH
E EATIN

G
 D

O
M

A
IN

k u r t l e

w i n i n s

t i t u u t
Dissertatiereeks
Kurt Lewin Instituut 2016-20

UITNODIGING

voor het bijwonen 
van de promotie van 

Daniela Becker
_________________

invitation to the public defense of 
my PhD Dissertation entitled 

SELF-CONTROL CONFLICT
IN THE EATING DOMAIN:

 
A COGNITIVE, AFFECTIVE, AND 

BEHAVIORAL PERSPECTIVE

Tuesday 14 February 2017
at 10:00 

in the 
Agnietenkapel

Oudezijdsvoorburgwal 231
Amsterdam

followed by reception

PARANYMPHS

Liesbeth Mann
Natalie Mercer

liesbeth.mann@gmail.com
nataliemercer@gmail.com

507306-os-Becker.indd   1,6 04-01-17   12:46



 
 

 

 

 

 

SELF-CONTROL CONFLICT  

IN THE EATING DOMAIN 
A cognitive, affective, and behavioral perspective 

 

 

 

 

Daniela Becker 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Cover : ‘Circle and Square Negative‘ (2005)  

© Channa Horwitz 

Courtesy of the Channa Horwitz Art Trust 

 

Druk:  Ipskamp Printing, Enschede 

ISBN: 978-94-028-0504-8 

 

Het hier beschreven onderzoek werd mede mogelijk gemaakt door steun van het Voedingscentrum. 



 
 

 

 

 

 

SELF-CONTROL CONFLICT IN THE EATING DOMAIN 

A cognitive, affective, and behavioral perspective 

 

 

ACADEMISCH PROEFSCHRIFT 

 

 

ter verkrijging van de graad van doctor 

aan de Universiteit van Amsterdam 

op gezag van de Rector Magnificus 

prof. dr. ir. K.I.J. Maex 

ten overstaan van een door het College voor Promoties ingestelde 

commissie, 

in het openbaar te verdedigen in de Agnietenkapel 

op dinsdag 14 februari 2017, te 10.00 uur 

 

 

door Daniela Becker 

 

geboren te Bad Nauheim, Duitsland 

  



Promotiecommissie: 

 

Promotor: Prof. dr. R.W. Holland  Universiteit van Amsterdam 

Radboud Universiteit Nijmegen 

Copromotor: Dr. N.B. Jostmann  Universiteit van Amsterdam 

    

Overige leden: Dr. S. Braem   Universiteit Gent 

  Prof. dr. D.T.D. de Ridder Universiteit Utrecht 

Prof. dr. A.H. Fischer  Universiteit van Amsterdam 

Prof. dr. W. Hofmann  Universität zu Köln 

  Dr. F. van Harreveld  Universiteit van Amsterdam 

  Prof. dr. R.W.H.J. Wiers  Universiteit van Amsterdam 

    

    

Faculteit der Maatschappij- en Gedragswetenschappen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Contents 

 

Chapter 1: General Introduction     9 

  

Chapter 2: Adaptation in Conflict:     27 

Are Conflict-Triggered Control Adjustments  

Protected in the Presence of Motivational Distractors? 

 

Chapter 3: Spoiling the Pleasure of Success:   63 

Emotional Reactions to the Experience of  

Self-control Conflict  

 

Chapter 4: Approach Avoidance Training in the Eating Domain:  113 

Testing the Effectiveness across  

Three Single Session Studies 

 

Chapter 5: General Discussion     131 

 

Supplementary Materials 1      149 

 

Supplementary Materials 2      155 

 

References        169 

 

Summary        187 

 

Samenvatting        193  

 

Contributions to Empirical Chapters     201 

 

Acknowledgements       203 

 

 

 

 

 

 



 

 

 

 

  



 
 

 

There was once a man, Harry, called the Steppenwolf. He went on two 

legs, wore clothes and was a human being. Nevertheless, he was really 

a wolf of the steppes. […] And so the Steppenwolf had two natures, a 

human and a wolfish one. This was his fate, and it may well be that it 

was not a very exceptional one. […].Harry finds in himself a ‘human 

being’, that is to say, a world of thoughts and feelings, of culture and 

tamed or sublimed nature, and besides this he finds within himself also 

a ‘wolf’, that is to say, a dark world of instinct, of savagery and cruelty, 

of unsublimated or raw nature. In him the man and the wolf did not go 

the same way together, they did not help each other, but were in 

continual and deadly enmity. 

 

       ̶ Hermann Hesse, The Steppenwolf  
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Life is full of situations in which I want to do A, but think I should better do B. 

For example, I sometimes feel the desire for a cigarette (A), even though I know 

smoking is bad for me and I should therefore resist (B). Other times, I think I 

should go to the sports class (B), but to be honest, I would rather sit on a sunny 

terrace enjoying a cool glass of wine (A). Maybe the most commonly used and 

recognizable example of such a situation is, however, when I want to order the 

much more hedonically pleasing pizza (A), even though I know that taking one 

of the salads would be the much healthier and therefore better choice (B). Of 

course, we all have our own A’s and B’s. But what is the same for everybody is 

that the two are often mutually exclusive and therefore in direct conflict with 

each other. I can either smoke that cigarette or not, go to the sports class or sit 

on the terrace, order the pizza or the salad, but I cannot do both at the same 

time (well, I could technically order the pizza and the salad, but I usually order 

only one main course). The social-psychological literature refers to those 

situations in which an immediate impulse, or desire (A) collides with a more 

distal higher-order goal (B) as ‘self-control conflicts’– because it requires self-

control (i.e., effortful inhibition of the impulse; Milyavskaya & Inzlicht, in press) 

in order to solve the conflict in favor of the higher-order goal (Baumeister, 

2002). Self-control conflicts turn desires into temptations (i.e., something you 

want but should not do; see Hofmann, Baumeister, Förster, & Vohs, 2012), and 

are at the heart of the self-control process, given that without such a conflict no 

self-control would be necessary (e.g., if I did not have the goal of healthy eating, 

nothing would hold me back from ordering the pizza).                            

It is striking that although the literature acknowledges the central role 

of conflict in offsetting self-control processes, not much is known about its 

characteristics and consequences. As a recent study suggests, almost half of all 

desires (46.7%) we experience on a daily basis are conflicted (Hofmann et al., 

2012). This finding further underlines the importance of studying self-control 

conflicts more systematically, a goal which I pursued in the present 

dissertation. In doing so, I incorporated different theoretical and 

methodological perspectives, all of which are related to the broader concept of 

conflict. In fact, outside the self-control literature conflicts have been studied 

much more thoroughly. Cognitive psychology has, for example, a longstanding 

tradition and interest in studying response conflicts (i.e., the simultaneous 

activation of two incompatible response tendencies), and the general finding is 

that conflicts mobilize control efforts (e.g., Botvinick, Braver, Barch, Carter, & 

Cohen, 2001). Classic social psychological research, and research within many 

other domains, however, stresses that conflicts (e.g., response conflicts, 
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attitudinal conflicts, decisional conflicts) are experienced as aversive (e.g., 

Festinger, 1964). This highlights the double-edged nature of conflict: On the one 

hand conflict seems to energize and trigger control, whereas on the other hand 

conflict is being experienced as aversive.  

The present dissertation built on those insights from different research 

traditions and applied them to the study of self-control. More specifically, in the 

first line of research I zoomed in on the potential benefits of self-control conflict 

and employed a paradigm from cognitive psychology to test the interplay 

between conflict-triggered control and motivational processes. In the second 

line of research, I studied the potential affective costs of self-control conflict by 

using a decisional conflict paradigm. In the last line of research, I applied a 

popular cognitive bias modification paradigm in order to test whether self-

control conflict strength can be modified.  

Most of the research that will be reported in the present dissertation 

will look at self-control processes in the domain of eating behavior. This focus 

was specifically chosen because eating behavior is notoriously difficult to 

control (see the rising prevalence of overweight and obesity; Ng et al., 2014), 

often experienced as conflicting (Hofmann et al., 2012), and in case of 

overconsumption associated with lifestyle related health problems (World 

Health Organization, 2015). Nonetheless, the main conclusions of this 

dissertation are probably not specific to the eating domain but may also apply 

to other domains of self-control (e.g., academic achievement). In what follows I 

will first elaborate on the concept of self-control conflict, before I will provide 

the theoretical backgrounds guiding each line of research.  

 

Perspectives on Self-control Conflict 

The notion that people experience conflicts between their immediate desires 

and higher-order goals has been around for many centuries. Take, for example, 

the Bible (5th to 4th century BC), which opens with an iconic and highly 

moralized illustration of self-control conflict by telling the story of Eve who, 

against better knowledge, gives in to the temptation to eat from the forbidden 

tree and thereby causes the ‘fall of mankind’. Around the same time, Aristotle 

also observed in his book Nicomachean Ethics (350 BC) that people not always 

act according to their higher-order goals (i.e., reason), but that their behavior is 

often determined by desires which might even be conflicting with their goals. In 

Greek philosophy, enacting a desire despite knowing better has been referred to 

as ‘akrasia’, or the lack of self-control. This early understanding of behavior 

resulting from different, potentially conflicting, sources has significantly 
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influenced the evolution of psychology. The prime example of a relatively more 

modern description of self-control conflicts comes from Freud and his tripartite 

model of the human psyche (1922/1949), in which he distinguishes between the 

id (representing people’s needs and desires), the super-ego (representing 

culturally shaped goals) and the ego (balancing the two). Again, the power of 

impulses or desires and their potential conflict with higher-order goals was 

seen as central to the dynamic unfolding of behavior.   

In contemporary psychology behavior is still often conceptualized as 

the outcome of a balance between a more impulsive, hedonically charged 

component, and a more reflective, reasoned component (Baumeister & 

Heatherton, 1996; Metcalfe & Mischel, 1999; Smith & DeCoster, 2000; Strack & 

Deutsch, 2004). One of the more prominent so-called dual-process models in 

psychology is the Reflective Impulsive Model (RIM; Strack & Deutsch, 2004). 

The RIM differentiates between two types of processes coordinating behavior 

regulation. On the one hand, a relatively fast and effortless impulsive process, 

which is triggered as a result of (cognitive, affective, or motivational) 

associations with, for example, cues in the environment (e.g., you see the tasty 

food and you are instantly inclined to approach it). On the other hand, a 

relatively slow and effortful reflective process, which is triggered as a result of a 

decision process in which different aspects of the situation and the self (e.g., 

goals, expectations) are integrated. Both processes can operate in parallel and 

usually work together in concert. There are situations, however, in which both 

processes are conflicting because they trigger incompatible responses. This 

conflict can either be between two incompatible reflective, two incompatible 

impulsive, or between a reflective and an impulsive process. This latter type of 

conflict represents what is typically referred to as a self-control conflict. To 

illustrate, for a dieter who wants to lower his or her calorie intake, seeing a tasty 

chocolate cake might evoke an immediate approach impulse which is in direct 

conflict with his or her weight-loss goal.  

Impulses can encompass relatively ‘cool’, overlearned stimulus-

response associations (i.e., habits), or relatively ‘hot’, motivationally charged 

hedonic goals (i.e., desires). Both types of impulses exert an early and strong 

influence on response selection, which is then to be modified or inhibited in 

case it conflicts with a higher-order goal. The probably most basic description of 

a self-control conflict is, therefore, that of a conflict between two incompatible 

behavioral response tendencies (cf. Botvinick et al., 2001). Relating this 

behavioral response conflict perspective to our dieter’s dilemma suggests that 

a) unless a choice has to be made between, for example, a healthy or unhealthy 
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food option, self-control conflict is not experienced, and b) that once a choice 

has been made the response conflict is solved and the self-control episode is 

terminated.  

Given that everyday self-control conflicts typically entail a conflict 

between a desire and a higher-order goal (see Hofmann et al., 2012), it seems 

appropriate to not only reduce them to response conflicts but to also 

conceptualize them as more complex goal conflicts (Fishbach & Shah, 2006; 

Stroebe, van Koningsbruggen, Papies, & Aarts, 2012; Trope & Fishbach, 2000). 

As I have argued above, desires are hedonic goals which are one type of 

impulse, as they represent fast motivational responses to external (e.g., seeing 

tasty food) or internal (e.g., hunger, craving) cues. As such they are 

characterized by the mobilization of behavior geared towards immediate 

gratification and are therefore often prioritized at the expense of long-term 

goals. They are different to the more ‘cool’ impulses (i.e., habits), however, in 

the sense that once a (hedonic) goal is activated it remains accessible until 

fulfilled (see Förster, Liberman, & Friedman, 2007; Zeigarnik, 1927). In the 

context of self-control conflicts, this suggests that even if choosing the long-term 

over the hedonic goal (i.e., the healthy over the unhealthy food option) can 

solve a conflict on the behavioral response level, the conflict experience might 

linger because the hedonic goal remains accessible. To summarize, a self-control 

conflict usually entails a ‘hot’ desire (vs. ‘cool’ habit) and represents therefore 

not only a response conflict but also a goal conflict. As a consequence, conflict 

resolution and subsequent processing may be subject to the dynamics of goal 

pursuit.  

 

The Role of Self-control Conflict in Triggering Self-control 

The RIM (Strack & Deutsch, 2004) has been helpful in conceptualizing the 

processes underlying human behavior, and helped understand why and when 

people find it difficult to pursue their long-term goals when facing temptations 

(Hofmann, Friese, & Wiers, 2008). Specifically, the RIM proposed that the 

resolution of self-control conflict depends on the relative strength between the 

(e.g., hedonic) impulse and the (e.g., weight-loss) goal. Impulses are more likely 

to dominate behavior regulation if they are strong (e.g., when hungry), and/or 

if reflective processes are too weak to prevent the impulsive behavior from 

being executed (e.g., when tired, low motivation). Accordingly, self-control has 

been defined as the capacity for ‘effortful inhibition of an immediately 

gratifying behavior or impulse’ (Milyavskaya & Inzlicht, in press, para. 2), and 
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is always then needed when this impulse is in conflict with, and therefore 

jeopardizing the attainment of, another important goal.  

Despite that central role of conflict in self-control (Baumeister, 2002; 

Carver & Scheier, 2002; Myrseth & Fishbach, 2009), only a few recent studies 

have actually measured conflict directly, or systematically studied its 

relationship to self-control outcomes (i.e., giving in vs. resisting temptation) and 

other variables implied in the self-control process (e.g., Grund, Schmid, & Fries, 

2015; Milyavskaya, Inzlicht, Hope, & Koestner, 2015). One recent experience 

sampling study, for example, tracked participants’ self-control behavior and 

their (self-reported) experience of conflict strength on a daily basis (Hofmann et 

al., 2012). Their results showed that people vary in the degree to which they 

experience self-control conflict, and more importantly, that variations in conflict 

strength predicted participants’ engagement in self-control strategies and self-

control success (e.g., the more conflict the more resistance and success).  

This control enhancing aptitude of conflict has been hypothesized in 

several models of behavior regulation (e.g., Carver & Scheier, 2002; Inzlicht, 

Bartholow, & Hirsch, 2015). It has been argued that conflicts act as ‘alarm 

signals’ informing the system that goal-attainment is currently obstructed and 

that something needs to be done in order to get back on track. As a 

consequence, attention is directed to the source of conflict and resources are 

mobilized in order to deal with and eventually solve the conflict, so that goal-

pursuit can be resumed. This reasoning also corresponds to research on 

cognitive control, which has reliably demonstrated that people upregulate 

cognitive control upon experiencing response conflict (e.g., enhanced target-

focus in a Stroop task; Botvinick et al., 2001). Interestingly, both lines of research 

propose that the mechanism underlying conflict-triggered control is affective in 

nature. More specifically, there is ample evidence from a variety of different 

literatures showing that conflict is experienced as negative and aversive (e.g., 

Dreisbach & Fischer, 2012a; Festinger, 1964; Inzlicht et al., 2015). They suggest 

that the occurrence of conflict (e.g., between response tendencies, goals, 

evaluations etc.) gives rise to phasic negative affect which is proportional to 

conflict strength. This negative conflict signal then motivates the organism to 

mobilize resources in order to return to a state of comfort.  

From the above I conclude that people often encounter self-control 

conflicts, and that those conflicts trigger control efforts which help bring 

behavior in line with higher-order goals. Besides those clear benefits, self-

control conflicts might also be associated with negative affect and therefore 

come at an experiential cost. The costs could be especially large when one fails 
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to solve the conflict, which might be the case given that self-control conflicts 

usually involve two goals. That is because unfulfilled (i.e., non-enacted goals) 

goals linger and may thus maintain the negative affective conflict state. Finally, 

though conflicts may aid self-control many people still often fail to resist 

temptations. One way of improving the attainment of higher-order goals might, 

therefore, be to reduce conflict strength. Below, I will elaborate more on those 

core ideas, incorporating different literatures and trying to relate them to the 

study of self-control. While doing so I will also raise the questions that guided 

the empirical work of the present dissertation.  

 

Conflict-triggered Control over Temptations 

The literature on cognitive control has a long tradition in studying conflicts and 

their effects on behavior (see Berlyne, 1960; Botvinick et al., 2001). Broadly 

speaking, cognitive control refers to the ability to dynamically adapt to current 

situational demands. It is therefore necessary for successfully dealing with 

conflicts and thus closely related to the concept of self-control. In that literature, 

conflicts are usually operationalized as response conflicts which arise in 

distractor-interference tasks, such as the Stroop task (Stroop, 1935) or the 

flanker task (Eriksen & Eriksen, 1974). In a typical Stroop task, participants are 

presented with color words (e.g., “BLUE”) that are printed in either the same 

color (i.e., blue) or another color (e.g., red). Participants have to indicate the 

color in which the word is printed and to ignore the automatic, or overlearned, 

reading of the word. The general finding is that people are slower to respond to 

trials in which the word meaning is in conflict with the print color (i.e., 

incongruent trial), compared to when there is no conflict (i.e., congruent trial). 

According to the conflict monitoring model (Botvinick et al., 2001), this 

response delay, or so-called congruency effect, reflects the mobilization of control 

needed to solve the conflict in favor of the task-goal. Explaining how those 

control adjustments occur, the model proposes an evaluative system (the 

conflict monitoring system) which is constantly scanning the environment for 

instances of conflict (interferences of active response schemata). Once such a 

conflict is detected, through activation in the anterior cingulate cortex (ACC), a 

signal is transmitted to higher control areas (lateral prefrontal cortex) that 

adjusts and gears current task-processing towards solving the conflict.  

But conflict-triggered control is not limited to the duration of one 

Stroop or flanker trial. There are many studies demonstrating that conflict-

triggered control, once mobilized, stays high for some time biasing attention 

and performance on the next trial towards task-relevant features (for an 
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overview see Egner, 2007). This ‘carry-over’ effect is termed conflict adaptation, 

and implies that performance following incongruent (vs. congruent) trials is 

relatively more influenced by target information and relatively less influenced 

by non-target information. As a consequence, the congruency effect on the 

current trial is reduced if the previous trial was incongruent rather than 

congruent (Gratton, Coles, & Donchin, 1992). How exactly task-relevant 

processing is reinforced by the conflict signal is not entirely clear yet. Most 

accounts, however, emphasize that conflict acts as a learning signal. Either as an 

(affective) avoidance learning signal motivating people to solve the present and 

prevent any further conflict (Dreisbach & Fischer, 2012a), or as an arousal based 

learning signal strengthening currently active task representations (Verguts & 

Notebaert, 2008). Independent of which exact process takes place, all accounts 

predict that there is more top-down control after conflict (vs. no conflict), so 

that when entering the following situation control processes are relatively better 

prepared to deal with conflict. The conflict adaptation paradigm therefore lends 

itself very well for studying the influence of varying degrees of control over, for 

example, conflicting impulses.  

Most previous research on conflict-triggered control adjustments (i.e., 

conflict adaptation) has studied the effectiveness in dealing with ‘cool’ habitual 

impulses (e.g., automatic word reading in a Stroop task). As argued above, 

more complex self-control conflicts, however, often entail ‘hot’ motivational 

impulses. Think back to the dieter who is tempted by the hedonically pleasing 

chocolate cake, or to my personal desire to smoke a cigarette. 1 One goal of this 

present dissertation was therefore to use the conflict adaptation paradigm to 

test whether conflict-triggered control adjustments operate equally well in the 

presence of motivationally charged distractors – cues of motivational relevance 

that are preferentially processed and might thus interfere with target processing 

(cf. temptations, see Question #1).  

There are some lines of research which have studied the interaction 

between conflict-triggered control adjustments and motivational processing 

(Braem, Verguts, Roggeman, & Notebaert, 2012; van Steenbergen, Band, & 

Hommel, 2009), but none of them have tested the mechanism’s effectiveness 

when in direct competition with motivational processing, as is the case in self-

control conflicts. On the one hand, conflict-triggered control adjustments are 

especially geared towards processing task-relevant (i.e., target) information, so 

conflict adaptation might be protected in the presence of even motivational 

                                                           
1 A cigarette would actually be quite nice right now. 
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distractors. On the other hand, because motivational distractors are especially 

difficult to disengage from (Anderson, Laurent, & Yantis, 2011; Vuilleumier & 

Huang, 2009), they might consume some of the mobilized resources which 

would result in a reduction of the conflict adaptation effect (Padmala, Bauer, & 

Pessoa, 2011; Pessoa, 2009). Investigating the effectiveness of conflict-triggered 

control adjustments in the presence of motivational distractors would clearly 

enrich the literature on conflict adaptation, because it would test one of its most 

ecological boundary conditions. More importantly though, it would also enrich 

the literature on self-control, since it provides a highly experimentally 

controlled test of the core processes implied in self-control.   

 

 

  

 

 

 

 

 

Conflict as Negative Experience  

Existing work on self-control conflict has primarily focused on which of the 

conflicting components is most likely to determine the behavioral outcome 

(giving in vs. resisting; e.g., Hofmann et al., 2008). Those behavioral outcomes 

have in turn been used to predict people’s affective and emotional reactions. 

Accordingly, giving in to temptation has been related to elevated feelings of 

guilt, whereas resisting temptation to feelings of pride (e.g., Giner-Sorolla, 2001; 

Hofmann, Kotabe, & Luhmann, 2013). What has been largely neglected until 

recently is that self-control conflict itself might be an affective, or emotional, 

experience that can vary in intensity (Inzlicht et al., 2015; cf. Berrios, Totterdell, 

& Kellett, 2015; Grund et al., 2015). This is quite likely given that many other 

forms of conflicts (e.g., response and attitudinal conflict) are associated with 

negative affect and a general sense of discomfort (Dreisbach & Fischer, 2012a; 

Emmons & King, 1988; Festinger, 1964; Gawronski, 2012; Tversky & Shafir, 

1992; van Harreveld, Rutjens, Rotteveel, Nordgren, & van der Pligt, 2009). 

Importantly, if self-control conflicts were also accompanied by negative affect, 

that could have consequences on how people feel about exerting self-control, 

and possibly also on how they evaluate their self-control outcomes. Moreover, 

given that self-control conflicts typically entail two competing goals (rather 

than just behavioral responses), which tend to remain accessible until fulfilled, 

Question #1              (see Figure 1.1 Panel A) 

Conflict triggers control adjustments which bring subsequent behavior in 

line with task-goals. Does this conflict-triggered control mechanism also 

operate in the presence of motivationally charged distractors (cf. 

temptations)?          
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it is possible that conflict and its associated negativity lingers even after a choice 

has been made. Studying these affective consequences is therefore important 

not only because it provides a more dynamic perspective on the experience of 

exerting self-control, but also because of their potentially profound effects on 

the likelihood of engaging in future self-control (see Hofmann & Fisher, 2012). 

The evidence for the link between conflicts and negativity spans from 

low level response conflicts (as experienced in Stroop tasks) to more complex 

decisional conflicts. To illustrate, Dreisbach and Fischer (2012a) found that 

priming participants with response conflict (i.e., incongruent Stroop stimulus) 

facilitated subsequent responding to negative targets in an affective priming 

task (see also Fritz & Dreisbach, 2013). Moving up to more complex, real-life 

instances of conflict, research on decisional conflict showed that being 

conflicted about different choice options is associated with feelings of negativity 

and difficulty. This in turn can reduce people’s overall choice satisfaction, 

presumably because the non-chosen alternative remained attractive (Carmon, 

Wertenbroch, & Zeelenberg, 2003; van Harreveld et al., 2009).  

Although conflicts might be experienced as negative, it has also been 

suggested that the successful resolution of conflict can release positivity 

(Festinger, 1964; Inzlicht et al., 2015). Again, the supporting evidence for this 

claim varies from studies on solving response conflicts, to solving conflicts 

involving higher-order goals. For example, a line of studies by Schouppe and 

colleagues (2015) showed that correctly responding to incongruent (vs. 

congruent) Stroop trials facilitated responding to positive targets in an affective 

priming task (see also Satterthwaite et al., 2012).  Research on more complex 

goal pursuit has also shown that people assign higher value to outcomes that 

were achieved through investing high (vs. low) effort (Aronson & Mills, 1959). 

Also, goal achievement feels more rewarding when it required overcoming 

difficulty (a proxy of conflict), probably through mechanisms of effort 

justification (Festinger, 1964; Higgins, 2006, but see also Zentall, 2010). Together 

those findings suggest that even if conflicts feel negative, they can release a 

proportional amount of positivity once they are successfully solved.  

Applying this literature to self-control conflicts, self-control conflicts 

may also be experienced as negative, whereas their successful resolution as 

positive. For example, the dieter who faces a conflict between chocolate cake 

and the healthier fruit salad might experience negative affect while making the 

choice, but this negativity could convert into positivity once he/she chooses to 

act in line with the long-term goal. This corresponds to research showing that 

people report increased levels of pride after resisting temptations, which in turn 
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predicts future self-control success (Hofmann & Fisher, 2012; Hofmann et al., 

2013). However, there is also evidence that people can feel more regret after 

resisting (as well as giving in to) temptations, which suggests that acting in line 

with the goal is not always or automatically perceived as a successful solution 

to the conflict (Hofmann et al., 2013; Kivetz & Keinan, 2006). In fact, this finding 

supports the goal-perspective on self-control conflicts, according to which 

people could remain conflicted even after the choice has been made, because 

the unfulfilled goal remains accessible. 

In summary, previous research suggests that conflicts are associated 

with negativity, whereas their successful resolution can trigger positivity. The 

second goal of the present dissertation was, therefore, to provide a first test of 

the affective and emotional consequences of experiencing varying amounts of 

self-control conflict during real-life self-control decision making (e.g., making a 

choice between a healthy or unhealthy meal, see Question #2). Moreover, I also 

studied when self-control conflicts are most (vs. least) likely to be perceived as 

successfully resolved. Such an investigation would provide a significant 

contribution to the current theoretical debate on the emotional foundations of 

self-control (see Inzlicht et al., 2015), but it might also shed light on the 

circumstances in which resisting temptations might or might not be conducive 

to sustained self-control.  

 

 

 

 

 

 

 

Decreasing Conflict Strength  

Self-control is notoriously difficult because it entails solving a conflict between 

an immediately gratifying impulse and a higher-order goal. Even though I have 

argued that conflict may be beneficial for exerting self-control, the odds of 

acting in line with one’s higher-order goals should be highest in the absence of 

conflict (temptations). To illustrate, a person with a health goal who does not 

have a desire for the unhealthy food option is naturally more likely to make a 

healthy food choice. Accordingly, it has been argued that attaining higher-order 

(e.g., health) goals does not necessarily require the effortful inhibition of 

impulses. It can also be achieved through strategies which prevent conflicts 

from arising in the first place (Adriaanse, Kroese, Gillebaart, & De Ridder, 2014; 

Question(s) #2               (see Figure 1.1 Panel B) 

What are the affective and emotional consequences of experiencing self-

control conflict? And do those consequences depend on whether or not the 

conflict is perceived to be solved?  
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Hofmann & Kotabe, 2012). Therefore, one way of improving health behavior 

might be through reducing conflict strength. From a dual-process perspective, 

this can either be achieved through strengthening the higher-order goal (i.e., 

targeting reflective processes), or through decreasing the hedonic or 

motivational ‘pull’ of the impulse (i.e., targeting impulsive processes; for an 

overview see Wiers, Becker, Holland, & Lejuez, 2015).  

The first approach is based on the idea that goals, intentions, and 

attitudes are important determinants of people’s behavior (e.g., Ajzen & 

Fishbein, 1980; Locke & Latham, 2002). Research on goal-pursuit has shown that 

people are more likely to exert goal-directed behavior if the respective goal is 

important, accessible and commitment is high (e.g., Gollwitzer, 1990). However, 

as recent reviews suggest, many interventions building on that idea do not 

seem to be effective in changing (health) behavior. This is the case for broad 

societal interventions (e.g., providing health information on products; Campos, 

Doxey, & Hammond, 2011; Dumanovsky et al., 2011), as well as for more 

individualized interventions (e.g., increasing self-efficacy, changing attitudes; 

Michie, Abraham, Whittington, McAteer, & Gupta, 2009; Webb & Sheeran, 

2006). One reason for why interventions targeting reflective processes might not 

be as effective is because the influence of impulsive processes on behavior can 

remain quite strong. So even if people are relatively better prepared to bring 

their behavior in line with their goals, they might still encounter temptations 

that potentially jeopardize self-control success.  

The second approach aims at reducing the strength of the impulse. This 

is based on the idea that most of our behavior is determined by fast, 

conditioned responses to motivationally salient cues in the environment. For 

example, in the eating domain there is evidence that people who struggle with 

their weight (i.e., are overweight or obese) have an approach bias to high caloric 

food (Brignell, Griffiths, Bradley, & Mogg, 2009; Kemps & Tiggemann, 2015; 

Veenstra & de Jong, 2010). This implies that in situations in which high caloric 

food is available, they are immediately inclined to approach it, which ultimately 

leads to higher consumption. Interventions targeting the impulsive system are 

therefore geared towards ‘unlearning’ those conditioned responses. Over the 

past decade there has been a surge of studies testing different ways of achieving 

this aim. For example, training participants to inhibit responding to high caloric 

food stimuli has proven successful in reducing not only liking for high caloric 

foods, but also energy intake and even weight (e.g., Houben & Jansen, 2011; 

Lawrence et al., 2015; Veling, Aarts, & Papies, 2011; Veling, van 

Koningsbruggen, Aarts, & Stroebe, 2014).  
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Yet another paradigm that aims at reducing impulse strength is the 

approach avoidance training. In the approach avoidance training, participants 

repeatedly make avoidance movements to critical stimuli (e.g., palatable but 

unhealthy foods) and approach movements to control stimuli (e.g., healthy 

foods). The aim of the approach avoidance training is to reduce the approach 

bias or to even turn it into an avoidance bias. This prediction has received 

support from several domains (e.g., Kawakami, Phills, Steele, & Dovidio, 2007; 

but see van Dessel, De Houwer, & Gast, 2016), and it seems that approach 

avoidance training is especially promising in the area of alcohol dependence 

(Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011; Wiers, Rinck, Kordts, 

Houben, & Strack, 2010). More specifically, participants who followed one 

session of approach avoidance training (i.e., repeatedly avoiding vs. 

approaching pictures of alcohol vs. soft-drink beverages) showed reduced 

implicit liking for alcohol and alcohol consumption directly afterwards 

compared to a control condition (Wiers et al., 2010). Importantly, this effect was 

replicated with multiple training sessions in a clinical sample, where it was also 

found that training reduced relapse rates (Eberl et al., 2013; Wiers et al., 2011). 

To date, there is no conclusive evidence yet for whether the approach 

avoidance training would also be effective in the eating domain. Some initial 

supportive evidence exists (see Fishbach & Shah, 2006; Kemps, Tiggemann, 

Martin, & Elliott, 2013) but their findings are qualified by methodological 

constraints (e.g., small sample size, direct instructions to approach healthy and 

avoid unhealthy foods).2 More research is, therefore, needed to investigate 

whether the approach avoidance training is indeed successful at reducing 

impulse strength and thereby improving eating behavior (see Question #3). The 

added advantage of paradigms targeting impulsive (vs. reflective) processes is 

that they are easy to administer (e.g., online), they allow more flexibility 

regarding when and where participants complete the session, and they are 

relatively economical. 

 

 

 

 

 

 

                                                           
2 Since the publication of Chapter 4 there have been two additional papers published 
studying the effectiveness of approach avoidance training in the eating domain. Those 
are discussed in the General Discussion.  

Question #3            (see Figure 1.1 Panel C) 

Does the approach avoidance training succeed in reducing impulse strength,  
and thereby help bring eating behavior in line with high-order (health) 
goals? 
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Overview of Empirical Chapters 

 

Goal of Present Dissertation 

The overarching goal of the present dissertation was to shed more light on the 

concept of self-control conflict, and thereby uncover its potential benefits as 

well as costs for the self-control process. To this end, I incorporated theory and 

methodology from cognitive, social, and health psychology. This is reflected in 

each chapter, where I adopted a different perspective on self-control conflicts to 

derive novel, empirical questions. Chapters can therefore be read 

independently, but note that terminology can occasionally differ between the 

Chapters and the General Introduction/Discussion. A final goal was to be 

transparent about the empirical evidence presented in each chapter. Additional 

unreported studies which were conducted testing the same core design are, 

therefore, mentioned in footnotes (total n = 2; see footnote 7 and 10). 

 

Chapter 2 

The goal of Chapter 2 was to study the interplay between conflict-triggered 

control adjustments and motivational processes. More specifically, I was 

interested in the effectiveness of top-down control in facilitating the 

disengagement from motivational distractors, which are cues that you want to 

process but which might be detrimental to goal-attainment (cf. temptations). To 

test this, I used the conflict adaptation paradigm which allows predicting when 

in a (Stroop) task participants have more versus less cognitive control resources 

available. On some of the trials motivationally charged distractors were 

inserted, so that I could test whether control triggered in a previous trial 

prevailed in the presence of a motivational distractor. Based on the existing 

literature I proposed two competing hypotheses. On the one hand, conflict 

triggers top-down control which biases subsequent performance in task-

relevant ways (i.e., enhanced target processing; Botvinick et al., 2001). Any 

distractor information, may it be neutral or motivationally charged, will 

consequently have less influence and thus interfere less with task performance. 

Accordingly, conflict adaptation should be protected in the presence of 

motivational distractors.  On the other hand, motivationally charged distractors 

have a reputation for catching as well as holding attention (Anderson, Laurent, 

& Yantis, 2011; Vuilleumier & Huang, 2009). If that was the case, motivationally 

charged distractors should be processed despite increased control levels and 

therefore interfere with task performance, undermining the conflict adaptation 

mechanism (see Padmala et al., 2011). Those hypotheses were pitted against 
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each other in four experimental studies. In all reported studies motivational 

distractors represented monetary reward and loss cues. An additional study 

using a similar paradigm but food reward cues is reported in Supplementary 

Materials 1 (SM1). 

 

Chapter 3 

The goal of Chapter 3 was to investigate the affective experience of varying 

degrees of self-control conflict, and how that is related to people’s emotional 

reactions to their self-control choices (giving in vs. resisting a food temptation). 

According to the literature, different kinds of conflicts have been consistently 

associated with increased negative affect and discomfort (e.g., Dreisbach & 

Fischer, 2012a; Festinger, 1964). However, there are also several lines of research 

showing that once they are successfully solved, conflicts can increase positivity 

(Inzlicht et al., 2015; Schouppe et al., 2015). Interestingly, not much is known 

about whether this also applies to self-control conflicts. I therefore conducted 

four studies (and re-analyzed one existing experience sampling data set by 

Hofmann et al., 2012) to test the affective, emotional and also behavioral 

consequences of experiencing self-control conflict during self-control decision 

making. More specifically, in all studies participants first made a food choice 

between a relatively more healthy and a relatively more unhealthy food option 

(e.g., salad vs. pizza). Then variations of self-control conflict strength (or choice 

difficulty, a proxy), levels of general affect, emotions and evaluations regarding 

their choice, and their future self-control behavior were assessed. I was 

particularly interested in whether conflict strength predicted those latter 

variables, whether this was dependent on the choice they made, and on 

whether or not participants appraised their choice as a successful solution of the 

self-control conflict.  

 

Chapter 4 

The goal of Chapter 4 was to test the effectiveness of the approach avoidance 

training in the eating domain. Previous research in the alcohol dependence 

domain suggests that the approach avoidance training, a training in which 

participants learn to associate tempting stimuli (e.g., alcoholic beverages) with 

avoidance movements and control stimuli (e.g., soft drinks) with approach 

movements, can lead to reduced approach impulses and liking of those 

temptations, and to improvements in the regulation of the targeted behavior 

(e.g., reduced alcohol consumption; Wiers et al., 2010, 2011). But does this also 

apply to eating behavior? To bring this to a test, I conducted three experimental 
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studies in which one session of approach avoidance training (training vs. sham 

training) was administered to a group of healthy-weight students. More 

specifically, the training group avoided the majority of all high caloric food 

pictures and approached the majority of all low caloric food pictures, whereas 

the sham training group approached and avoided equal amounts of high and 

low caloric food pictures. I measured participants’ change in response bias, 

their liking for high caloric food, and their actual eating behavior following the 

training. Moreover, I conducted an additional multi-session intervention study 

that was administered online and open to a broader public (see Supplementary 

Material 2, SM2). In that final study I also tracked changes in participants’ 

perceived difficulty with which they resist temptations (a proxy of conflict).  
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CHAPTER 2 

 

Adaptation in Conflict: 
Are Conflict-Triggered Control Adjustments Protected  

in the Presence of Motivational Distractors? 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on:  

Becker, D., Jostmann, N. B., & Holland, R. W. (2016). Adaptation in conflict: Are 

conflict-triggered control adjustments protected in the presence of motivational 

distractors? Manuscript submitted for publication. 
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A hallmark of human goal-pursuit is the ability to stay focused on task-goals in 

the presence of strong but conflicting response tendencies. Strikingly, such 

control can dynamically carry over to the following situation, so that goal 

performance at an upcoming response conflict is generally improved. In 

experimental psychology, conflict-triggered control adjustments from the 

previous to the current trial are commonly referred to as conflict adaptation 

(Botvinick, Braver, Barch, Carter, & Cohen, 2001; Gratton, Coles, & Donchin, 

1992).Whereas conflict adaptation is a robust finding in task settings that 

involve a response conflict (e.g., the Stroop task and the flanker task), the effect 

is also sensitive to contextual information that has motivational significance (for 

a review, see Dreisbach & Fischer, 2012b). For example, cues indicating a 

monetary reward for successful completion of the previous trial strengthen 

conflict adaptation on the current trial (Braem, Verguts, Roggeman, & 

Notebaert, 2012; Stürmer, Nigbur, Schacht, & Sommer, 2011). 

Previous research on the motivational modulation of conflict adaptation 

was interested in how reward and punishment cues strengthen or weaken the 

conflict signal triggered by the previous trial and thereby influence control on 

the current trial. The cues were generally presented in the interval between the 

previous and current trial, so that motivational influences had sufficient time to 

unfold. What has been largely neglected is how motivational cues influence 

conflict adaptation when they occur during the execution of control at the 

current trial. On the one hand, cues that occur at the current trial are potentially 

distracting, especially if they have motivational relevance and thus compete for 

attentional resources. One could therefore expect them to impair conflict 

adaptation (cf. Padmala, Bauer, & Pessoa, 2011; Pessoa, 2015). On the other 

hand, conflict adaptation is geared towards control at the current trial, which 

raises the expectation that distractors might be successfully inhibited even if 

they have motivational relevance. The question addressed in this line of studies 

is whether conflict adaptation is protected against motivational distractors, that is 

cues with motivational relevance that occur at the current trial. In the remainder 

of this paper we will first review the existing literature on motivational 

influences on conflict adaptation. Then we will present our predictions and four 

experimental studies that tested them. 

 

The Conflict Adaptation Effect  

Conflict adaptation is usually studied in tasks that involve a response conflict, 

such as the Stroop task (Stroop, 1935) or the flanker task (Eriksen & Eriksen, 

1974). In a typical Stroop task, participants are presented with color words (e.g., 
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“RED”) that are themselves printed in either the same color (i.e., red) or another 

color (e.g., blue). The task is to indicate the color in which the word is printed 

(i.e., target information), and to ignore the meaning of the word (i.e., non-target 

information). 3 The standard finding is a congruency effect: responses are 

relatively slowed down when the meaning of the word is incongruent with the 

print color (e.g., “RED” printed in blue), compared to when it is congruent (e.g., 

“RED” printed in red). The response delay reflects the mobilization of control 

needed to inhibit the automatic tendency to process the non-target and to shift 

attention to the target instead.  

The conflict adaptation effect, which is sometimes also labeled 

congruency sequence effect, refers to the finding that the congruency effect on 

the current trial is reduced if the previous trial was incongruent rather than 

congruent (Gratton et al., 1992). The common explanation is that top-down 

control mobilized during a previous incongruent trial is still high during the 

current trial, thereby biasing attention and performance towards task-relevant 

information (Botvinick et al., 2001; Egner, 2007). What exactly drives control 

mobilization is not yet fully understood. One possibility is that the aversive 

nature of conflict during the previous trial serves as an avoidance signal 

prompting control to minimize ongoing and future conflict (Dreisbach & 

Fischer, 2012a). Another possibility is that conflict serves as a learning signal 

reinforcing relevant features of the task (Verguts & Notebaert, 2008). A related 

explanation is that the execution of task rules (i.e., target activation and non-

target inhibition) is more efficient after a conflict trial (Ridderinkhof, 2002).  

One characteristic of the conflict adaptation effect is that it can occur in 

a more reactive fashion (i.e., control is maximal at the previous trial but remains 

effective for a short period of time) or in a more proactive fashion (i.e., control 

triggered by the previous trial further builds up in anticipation of the following 

conflict situation and is maximal at the current trial; Duthoo, Abrahamse, 

Braem, & Notebaert, 2014; Egner, Ely, & Grinband, 2010). Evidence so far 

suggests that conflict adaptation occurs in a proactive fashion when the current 

trial is predictable in terms of congruency and temporal spacing, and when task 

engagement is sufficiently high (e.g., when good performance is rewarded; 

Locke & Braver, 2008; Marsh, Sörqvist, & Hughes, 2015).  

An alternative bottom-up explanation has also been proposed, arguing 

that conflict adaptation is caused by low-level feature binding (Hommel, 

                                                           
3 What we call ‘non-target information’ is more commonly referred to as distractor 
information (e.g., Egner, 2007). We chose a different terminology to prevent confusion 
with the term motivational distractors. 
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Proctor, & Vu, 2004; Schmidt & De Houwer, 2011). To illustrate, trials in which 

all features repeat across two consecutive trials (e.g., if the previous and the 

current trial are both “RED” printed in red) and trials in which all features 

alternate (e.g., if the previous trial is “RED” printed in blue, and the current trial 

is “BLUE” printed in red) are easier to respond to than trials in which some but 

not all of the features change (e.g., if the previous trial is “RED” printed in blue, 

and the current trial is “RED” printed in red). The reason is that the features of 

the previous trial are bound together in episodic memory and, if the current 

trial partially repeats some but not all of those features, they have to be 

“unbound”. Unbinding is costly as reflected by longer response times. In the 

case of full repetitions and full alternations of features, unbinding is 

unnecessary and response times are therefore generally faster. It has been 

argued that because specific trial sequences (e.g., congruent followed by 

congruent, incongruent followed by incongruent) include more full repetition 

and more full alternation trials, the conflict adaptation effect might be a product 

of feature-based response biases rather than control processes. However, 

conflict adaptation still occurs when those response biases are controlled for, 

which supports a top-down control interpretation (Duthoo, Abrahamse, Braem, 

Boehler, & Verguts, 2014; Hengstler, Holland, van Steenbergen, & van 

Knippenberg, 2014; Weissman, Jijang, & Egner, 2014). 

 

Motivational Modulation of Conflict Adaptation  

Recently, there has been an increasing interest in how motivational and 

affective processes modulate conflict adaptation (for reviews see Dreisbach & 

Fischer, 2012b; van Steenbergen, 2015). The literature so far distinguishes 

between effects of reward versus affect (although confusingly the labels are 

sometimes used interchangeably). Reward refers to valenced stimuli that signal 

performance-contingent gains (or losses, when punishment signals are used), 

and are therefore motivational in nature. Affect, by contrast, refers to valenced 

stimuli (e.g., smiley faces) or mood inductions that have no explicit relation 

with task performance. The distinguishing feature between motivation and 

affect in the context of conflict adaptation is therefore performance contingency 

(Braem, King, Korb, Krebs, Notebaert, & Egner, 2013; Dreisbach & Fischer, 

2012b).  

One line of research found that performance-contingent (monetary) 

reward feedback presented between trials of a flanker task enhanced the 

conflict adaptation effect. Loss cues, however, had no effect (Braem et al., 2012; 

Stürmer et al., 2011). The authors argued that reward (but not loss) cues 



ADAPTATION IN CONFLICT 

31 
 

amplified the learning signal triggered by conflict and thereby strengthened 

conflict adaptation (Verguts & Notebaert, 2008). In another line of research, 

performance-irrelevant monetary gain cues were presented between trials of a 

flanker task and were found to weaken conflict adaptation. Performance-

irrelevant loss cues, on the other hand, strengthened conflict adaptation (van 

Steenbergen, Band, & Hommel, 2009, 2012). The authors concluded that the 

positive (negative) experience of randomly gaining (losing) money alleviated 

(enhanced) the aversive experience of conflict and thus undermined 

(strengthened) conflict adaptation (Dreisbach & Fischer, 2012a). In contrast with 

this interpretation, however, yet another study demonstrated that performance-

irrelevant, arousing negative information (e.g., images of mutilated bodies), 

presented between trials, can also undermine conflict adaptation (Padmala et 

al., 2011). The proposed explanation for their finding is that processing affective 

information interferes with the execution of control (Pessoa, 2015). In sum, the 

literature so far suggests that motivational cues enhance conflict adaptation 

(only rewards, no effects for loss cues), while affective cues undermine conflict 

adaptation (with mixed results for negative cues). 

 

Motivational Distractors  

All studies discussed above focused on how control adjustments triggered by 

the previous trial could be further strengthened or weakened by motivational 

or affective cues. Those cues were always presented between the previous and 

the current trial, such that motivational and affective processes had sufficient 

time to unfold before conflict adaptation became manifest in actual behavior 

during the current trial. 4 This methodological choice was driven by their 

primary research goals, which were to examine whether conflict adaptation was 

based on the reinforcing (Verguts & Notebaert, 2008) or the aversive (Dreisbach 

& Fischer, 2012a) qualities of the conflict signal, respectively. 

A question that has been left largely unaddressed is to what degree 

conflict adaptation, irrespective of the exact process by which it was triggered, 

is protected against motivational or affective distraction. A cue is a potential 

distractor when it is personally relevant enough to shift priorities and to 

consume attention. Motivational cues signaling the opportunity for reward or 

punishment should therefore be more distracting than, for instance, low-

                                                           
4 To our knowledge, there is one study which inserted cues on the trial (rather than 
between trials), but this study looked at affective (rather than motivational) cues, and 
only at the modulation of the valenced-based response delay (rather than the 
modulation of the conflict adaptation effect, Kunde, Augst, & Kleinsorge, 2012). 
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arousing affective cues (e.g., smiley faces). Accordingly, motivational cues 

provide an ideal test case for the effectiveness of conflict adaptation in the 

context of distractors that compete for attention. As mentioned above, Padmala 

and colleagues (2011) found that arousing negative cues, which compete for 

attentional resources, impair conflict adaptation. Importantly though, because 

cues were presented between trials (presumably to allow for comparisons with 

van Steenbergen et al., 2009) this study does not give a conclusive answer to the 

question whether conflict adaptation can be protected against attention 

consuming distractors. Given that conflict adaptation is proactively geared 

towards exerting control at the following situation where it might be needed 

(provided that timing is predictable and task engagement is high), a stronger 

test would be to present motivational distractors at the current trial. 

Furthermore, considering that conflict-triggered control processes are 

specifically tuned towards enhanced target processing and decreased non-

target processing (Botvinick et al., 2001; Ridderinkhof, 2002), the strongest test 

would be to present the motivational distractor at the non-target location of the 

current trial.  

Another important characteristic of distractors is that they are, by 

definition, not directly relevant for task performance, so that processing them is 

not only unnecessary but also potentially detrimental. In previous research 

motivational cues were always operationalized as performance-contingent 

reward or punishment feedback on trial level, so that processing them was 

actually relevant for task performance (Braem et al., 2012; Stürmer et al., 2011). 

Those motivational cues can therefore not be classified as distractors. In the 

present study we therefore introduced a different kind of motivational cue, 

namely a cue that still signaled monetary reward or punishment, but which 

could be obtained or averted on the basis of sufficient overall task performance 

instead of correct current trial performance. This way, cues were personally 

relevant enough to be preferentially processed, but not directly related to 

current task performance. Processing them could therefore be distracting, 

especially when presented on the non-target location of a current trial. In fact, 

such more generally relevant motivational cues are quite frequent in daily life. 

For example, workers who receive payment for successfully completing an 

assignment rather than for every single work step, or tennis players who need 

to perform many series of movements before they actually win or lose the 

game. Moreover, previous research suggests that encountering such generally 

relevant motivational cues can indeed hamper performance through triggering 
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distracting and resource-consuming thoughts (e.g., Bijleveld, Custers, & Aarts, 

2012). 

 

The Present Studies 

The present line of studies posed the question whether conflict adaptation is 

protected against motivational distractors. We reasoned that the strongest test 

would require presenting the motivational distractor at the non-target location 

of the current trial (rather than between trials), because this is when conflict-

triggered control is ready to be executed. Moreover, we chose more generally 

(rather than directly) contingent motivational cues as distractors (e.g., rewards 

can only be obtained if overall task performance is sufficient) because they have 

the potential to compete for attention but at the same time they should be 

ignored as they are of no particular usefulness for the immediate trial context. 

Together, the present studies investigated whether conflict adaptation across 

two interference (e.g., Stroop) trials still occurred when the latter (i.e., current) 

trial also contained a general motivational (vs. neutral vs. no) distractor at the 

non-target location. 

Would conflict adaptation be harmed or helped by motivational 

distractors? Considering that motivation takes time to unfold (Braem et al., 

2012), we reasoned that the latter possibility is unlikely if distractors are 

presented together with the current trial. Would they then interfere with 

conflict adaptation? We considered the two following outcomes possible. On 

the one hand, specific control processes (i.e., target activation and non-target 

inhibition; Ridderinkhof, 2002) are in place so that any information presented 

on the non-target location should have minimal impact on conflict adaptation 

(which we call the protection hypothesis). This protective mechanism should be 

enhanced in a task-setting triggering a proactive cognitive control mechanism 

(e.g., through introducing monetary reward, Locke & Braver, 2008), because in 

that case control processes are maximally prepared when entering the current 

trial. On the other hand, motivational distractors might nonetheless be 

processed, because they remain signals of personal relevance. As such, they will 

attract and hold attention, so that disengagement will cost more resources 

(Anderson, Laurent, & Yantis, 2011; Vuilleumier & Huang, 2009). In that case, 

motivational distractors are competing for the same resources as target 

processing, which should impair conflict adaptation (which we call the resource 

competition hypothesis; see Padmala et al., 2011; Pessoa, 2009, 2015). The goal of 

the present series of studies was to experimentally distinguish between the two 

hypotheses. 
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General method and analysis plan. To test between our hypotheses, 

we developed a novel task, which allowed us to add motivational distractors 

(i.e., cues) into an otherwise neutral interference task. In this task participants 

had to indicate the color of the target figure while ignoring the color of a non-

target figure. The color of both figures could be identical (congruent trials) or 

different (incongruent trials). The non-target figure was presented centrally, so 

that participants had to disengage from the ‘automatic’, or preferential, 

processing of the non-target and to shift attention to the target, thereby 

mimicking the structural properties of a Stroop task (see also Padmala et al., 

2011). Presentation of trials was semi-controlled through presenting series of 

trial ‘pairs’. The first (‘previous’) trial of a pair never contained a cue, whereas 

second (‘current’) trials could contain a motivational (vs. neutral vs. no) cue 

which was inserted at the non-target location. Cues were therefore spatially 

compatible with the non-target figure (with its color still visible) but not directly 

tied to the response dimension (i.e., color). 

Presenting the motivational or neutral cues centrally controlled for 

differences in attentional orientating towards the non-target location, which 

ensured that the baseline conflict strength (between target and non-target 

response) was similar on all trials. More importantly, it also allowed us to 

specifically study the degree to which conflict adaptation is compromised by 

the simultaneous processing of (i.e., disengagement from) motivational cues (cf. 

Koster, Crombez, Verschuere, & De Houwer, 2004). Motivational cues 

represented monetary reward or loss, and were not directly performance-

contingent, in that reward attainment was not tied to current trial performance, 

but to overall task performance. To make sure that any cue-modulation was 

due to the motivational meaning, motivational and neutral cues were matched 

on visual similarity and were presented equally often. Finally, in order to 

increase pro-active control processes, participants were explicitly told that they 

could win or lose real money. 

The main dependent variable in all studies were log-transformed 

reaction times (RT), 5 which were subjected to the following within-design: 

2(previous congruency: congruent vs. incongruent)  2(current congruency: 

congruent vs. incongruent)  3(current cue: motivational vs. neutral vs. no). 

Cues always appeared on the non-target location (except in Study 2.1b where 

they appeared on the target location). We predicted an overall congruency 

                                                           
5 Additional control analyses on error-rates indicated that the reported effects were not 
due to speed-accuracy tradeoffs. 
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effect on the current trial (responses to congruent trials should be faster than 

responses to incongruent trials) and a conflict adaptation effect (an interaction 

between previous and current congruency: the congruency effect should be 

reduced following incongruent trials). The effect of interest was the three-way 

interaction: we tested whether the conflict adaptation effect occurred for all 

three cue types, and whether it was significantly different for trials containing 

motivational cues as compared to trials with neutral or no cues.  

Each study introduced additional between group factors: In Study 2.1 

we tested whether the effect of interest was dependent on the location at which 

the motivational cue appeared (non-target vs. target, Study 2.1a + b). It might 

be possible that conflict adaptation is better protected when the motivational 

cue appears at the non-target location, because then specific control processes 

are in place (i.e., enhanced target and decreased non-target processing). In 

Studies 2.2 and 2.3, we manipulated whether the motivational cue signaled 

monetary reward or loss. That was done in order to differentiate between the 

resource competition and an alternative explanation. Studies 2.3 and 2.4 were 

replications that ruled out potential confounds. Finally, we present a merged 

analysis of all studies, in which we aim to test the robustness of our findings, 

and also control for feature binding response biases. 

Participants were excluded from analyses if, during manipulation 

checks, they mistook the neutral cue for the motivational cue, if their averaged 

logged reaction time was outside the range of M +/- 2.5 SD (based on between 

factor subsample), and if their accuracy level was below 70%. At the end of the 

experiment, participants reported the amount of money signaled by the 

motivational cue. Participants who reported an inaccurate amount were not 

excluded from analyses, because inaccurate estimates only slightly diverged 

from the actual amount. Across all studies, exclusion or inclusion never 

changed the overall pattern of results. Individual difference measures were 

obtained in all studies (i.e., BIS/BAS, Carver & White, 1994), but did not 

influence the reported pattern of results and are therefore not further 

mentioned. We only report results of tests that were central to our hypotheses, 

and all significant main effects. Interested readers can consult the original data 

available at the Open Science Framework platform (https://osf.io/x93rq/). 

 

Study 2.1a 

Study 2.1a+b was a first test of our research question whether conflict 

adaptation, once triggered, is subsequently protected in the presence of a 

motivational distractor. In Study 2.1a distractors were presented on the non-
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target location, in Study 2.1b on the target location. According to the protection 

hypothesis, conflict adaptation should be better protected from motivational 

distraction when it appeared on the non-target (vs. target) location. The 

resource competition hypothesis, however, does not make a special prediction 

about the exact location of the motivational distractor, as long as it remains in 

competition with target responding. Data from Study 2.1a and b were collected 

and analyzed in succession, which is why we present the results accordingly. 

 

Method 

Participants. We recruited 45 people (37 female, 93% students, Mage = 

21.67, SD = 2.86) who participated for course credit or financial compensation (5 

euro). 

Materials and procedure. Participants signed informed consent and 

were seated in individual cubicles approximately 60 cm away from the screen. 

The experiment was implemented on a 24 inch monitor (screen resolution of 

1920 × 1080 pixels) and a refresh rate of 60 Hz. 

Stimuli were composite figures which consisted of a circle in the center 

of the screen (3.5 cm diameter) surrounded by a rectangle (4  14 cm) and were 

presented against a black background (see Figure 2.1). Both the circle and the 

rectangle could be red or blue, so that the whole figure was either a 

combination of the same (congruent trial) or different colors (incongruent trial). 

Circles always had a fine black border, so that they remained visible even in 

congruent trials. Participants were asked to indicate the color of the surrounding 

rectangle by pressing the ’z’ or ‘/’ key on a QWERTY keyboard (color to key 

assignment was counterbalanced). To make sure participants did not only focus 

on one side of the rectangle, rectangles appeared either vertically or 

horizontally (random), and catch trials were included in which a square (3.5  

3.5 cm) instead of a circle appeared in the center of the stimulus. In such catch-

trials participants were asked to give no response. Those additional features 

were also implemented for two other reasons. First, to make sure that the circle 

(i.e., non-target) got equal initial attention in all trials, and not only in trials 

including the attention catching motivational cue. That was important in order 

to control for differences in attentional orientation towards the cues, and 

allowed us to specifically study disengagement processes (cf. Koster et al., 

2004). And second, the randomized bar orientation as an additional stimulus 

feature had the advantage that full repetition and full alternation trials 

(identical vs. opposite target color, non-target color, and bar orientation) were 
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less frequent, so that differences in response biases due to bottom-up feature 

binding processes were minimized (see Nieuwenhuis et al., 2006). 

Adding motivational meaning to the non-target location, circles could 

either be plain (no cue), or they could contain a picture of a flower (neutral cue) 

or of a euro-coin (motivational cue, see Figure 2.1). We used coins as 

motivational cues because of their ecological validity, and because they have 

been used in similar studies before where they were found to reliably trigger 

motivational processes (Pessiglione et al., 2007; Zedelius et al., 2014). The latter 

two were layered with partly transparent (70%) red or blue so that the color as 

well as cues remained visible. Participants were told at the beginning that they 

could win extra money in the task. Every time a euro-coin appeared in the circle 

they would automatically gain 5 cents. However, they would only receive the 

accumulated amount if they achieved an overall accuracy of at least 90%. This 

way, we secured that motivational cues were not performance-contingent on a 

trial level (as accurate performance on the specific trial on which the cue 

occurred was not necessary for receiving the monetary reward), but contingent 

on their overall performance. 

The task started with 16 practice trials (including 2 catch trials) and was 

followed by the main task which consisted of six blocks of 68 trials (including a 

total of 24 uniformly distributed catch trials). Between blocks participant took 

self-timed breaks. In the middle of the task, participants also received interim 

accuracy feedback. Each trial started with the presentation of a fixation cross 

(500 ms) which was followed by the stimulus (i.e., composite figure) which 

remained on screen until the response was given (2000 ms timeout for catch-

trials). The inter-trial interval was 1000 ms. Participants received accuracy 

feedback and the response-labels remained on screen throughout the entire 

experiment.  

Trial-order was semi-controlled: stimuli at previous trials never 

contained a cue, while stimuli at current trials could contain no cue, a neutral or 

a motivational cue. That created a 2(previous congruency)  2(current 

congruency)  3(current cue) design. Each of the trial combinations occurred 

equally often, and their colors were completely balanced. Also, congruent and 

incongruent trials as well as their possible sequences appeared equally often.  

After participants had finished the task a check question was asked (i.e., 

how much money they would gain per euro-coin) and they rated their current 

need for money on a visual analogue scale (VAS) ranging from 0 to 100. Only if 
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participants had an overall accuracy >= 90% they received the additional 

money (3 euro). 6  

 

Results and Discussion 

All participants reported the correct amount of money they gained upon seeing 

the euro-coin. The RT data was prepared as follows: all incorrect responses 

were excluded and only correct trial sequences were analyzed. Also, individual 

RTs were excluded when below 200 or above 2000 ms (6% total trials excluded). 

The remaining RT scores were log-transformed (for ease of understanding 

descriptives will be given in milliseconds). One participant was identified as an 

outlier and excluded from analysis.  

The overall accuracy rate of the sample was high (96%). We conducted 

a 2(previous congruency)  2(current congruency)  3(current cue) repeated 

measures ANOVA and observed an overall effect of current congruency, F(1, 

43) = 192.90, p < .001, ηp² = .82. Responses to congruent trials (M = 465, SD = 57) 

were faster than responses to incongruent trials (M = 500, SD = 66). Previous 

congruency also affected overall reaction times, F(1, 43) = 6.73, p = .013, ηp² = 

.14. If the preceding trial was incongruent (M = 486, SD = 62) reaction times 

were slower than when it was congruent (M = 480, SD = 61). Further, there was 

a significant main effect of cue, F(2, 86) = 11.28, p < .001, ηp² = .21. Responses to 

trials containing motivational cues (M = 493, SD = 67) were significantly slower 

than trials containing neutral (M = 476, SD = 57) or no cues (M = 479, SD = 63, 

ps < .001). The interaction between previous and current congruency (i.e., 

conflict adaptation effect) reached significance, F(1, 43) = 63.73, p < .001, ηp² = 

.60. As predicted, the congruency effect (incongruent - congruent) was larger 

after congruent trials (M = 49, SD = 27) than after incongruent trials (M = 20, SD 

= 18).  

Most interestingly though, the three-way interaction reached 

significance, F(2, 86) = 5.37, p = .006, ηp² = .11 (see Figure 2.2 Panel 1). The 

conflict adaptation effect was significant for trials with no cues, F(1, 43) = 61.97, 

p < .001, ηp² = .59, and for trials with neutral cues, F(1, 43) = 11.83, p = .001, ηp² = 

.22, but only a trend for trials with motivational cues, F(1, 43) = 3.12, p = .085, 

ηp² = .07. Conflict adaptation was weaker for motivational cues than for no cues, 

F(1, 43) = 13.30, p = .001, ηp² = .24, but similar across motivational and neutral 

cues, F(1, 43) = 1.65, p = .206, ηp² = .04.   

                                                           
6 Actually participants saw 64 affective cues, which would amount to 3.20 euro. For 
practical reasons we told them they saw 60 affective cues and therefore received 3 euro. 
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Figure 2.1. Examples of stimuli used in Studies 2.1-2.4. The first row depicts stimuli 

examples for incongruent no cue trials (-), the second row for incongruent neutral cue 

trials (N), and the third row for incongruent motivational cue trials (M). Note, in Study 

2.3 and 2.4 motivational and neutral cues were counterbalanced across conditions 

(N/M).  

   

 

Study 2.1b 

In contrast to the protection hypothesis, Study 2.1a showed that the conflict 

adaptation effect was not fully protected in the presence of a motivational 

distractor. In Study 2.1b we wanted to test whether the same effect occurred 

when the motivational distractor is presented on the target location. Given that 

motivational distractors presented on the target location might still compete 

with target (color) processing, a similar modulation can be expected here, too. 

Combining Study 2.1a and b, we also tested whether the magnitude of the 

modulation was significantly stronger when the distractor appeared on the 

target (vs. non-target) location (four-way interaction).  
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Panel 1 

 
 

 

Panel 2 

 
 

 

Figure 2.2. Panel 1 shows the conflict adaptation effect for each cue type in Study 2.1a. 

Panel 2 shows the conflict adaptation effect for each cue type in Study 2.1b. Lines 

represent responses to current trials, error-bars are +/- 1 SE. 
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Method 

Participants. Forty-three people participated for course credit or 

financial compensation (30 female, 98% students, Mage = 21.28, SD = 2.45). Study 

2.1b was conducted directly after data collection and analysis for Study 2.1a 

was completed. 

Materials and procedure. The experiment was identical to Study 2.1a 

with the only difference that participants were instructed to indicate the color of 

the inner circle. The cues thus appeared on the target location.  

 

Results and Discussion 

Three participants reported an inaccurate amount of money they won upon 

seeing the euro-coin (min = 1 cent, max = 10 cents). No outliers were spotted. 

The RT data was prepared as in Study 2.1a (6% of trials removed). As before, 

overall accuracy levels were high (97%). We conducted a 2(previous 

congruency)  2(current congruency)  3(current cue) repeated measures 

ANOVA and obtained the main effect for current congruency, F(1, 42) = 68.30, p 

< .001, ηp² = .62, with responses to congruent trials (M = 488, SD = 92) being 

faster than to incongruent trials (M = 519, SD = 103). Also, responses were 

slower after incongruent trials (M = 509, SD = 100) compared to after congruent 

trials (M = 499, SD = 94), F(1, 42) = 15.40, p < .001, ηp² = .27. Moreover, there was 

a main effect of cue, F(1.67, 70.05) = 57.28, p < .001, ηp² = .58 (Greenhouse-

Geisser adjusted for non-sphericity). Responses to trials containing motivational 

cues (M = 519, SD = 106) were slower compared to trials with no cues (M = 475, 

SD = 82, p < .001) but no different from trials with neutral cues (M = 517, SD = 

107, p = .915).  

We also obtained an interaction between previous and current 

congruency (conflict adaptation effect), F(1, 42) = 15.12, p < .001, ηp² = .27. The 

congruency effect was larger following congruent trials (M = 38, SD = 35) than 

following incongruent trials (M = 24, SD = 33). The three-way interaction, 

however, was a trend, F(2, 84) = 2.41, p = .095, ηp² = .06 (see Figure 2.2 Panel 2). 

Additional analyses revealed the same pattern as obtained in Study 2.1a, the 

adaptation effect was significant for trials with no cues, F(1, 42) = 22.40, p < .001, 

ηp² = .35, and neutral cues, F(1, 42) = 9.38, p = .004, ηp² = .18, but not for 

motivational cues, F(1, 42) = 0.53, p = .473, ηp² = .01. Also, conflict adaptation 

was significantly reduced for trials containing motivational cues compared to 

no cues, F(1, 42) = 4.10, p = .049, ηp² = .09, but no different to neutral cues, F(1, 

42) = 1.49, p = .229, ηp² = .03.  
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Merging Study 2.1a and 2.1b. To test whether the pattern of results 

from Study 2.1a and 2.1b diverged significantly, we ran an overall mixed model 

analysis with cue location (non-target vs. target) as additional between subject 

factor. Overall reaction times did not differ between the studies (p = .274). 

Besides the current and previous congruency, and the conflict adaptation effect 

(ps < .001) we also obtained the three-way interaction of interest F(2, 170) = 7.68, 

p = .001, ηp² = .08. Importantly, it was not qualified by cue location, F(2, 170) = 

0.88, p = .416, ηp² = .01. Mirroring the above results, the adaptation effect was 

significant only for trials with no, F(1, 86) = 75.22, p < .001, ηp² = .47, and neutral 

cues, F(1, 86) = 20.33, p < .001, ηp² = .19, but only a trend for trials with 

motivational cues, F(1, 86) = 3.07, p = .083, ηp² = .03. Accordingly, the adaptation 

effect for motivational cues was significantly reduced compared to no cues, F(1, 

86) = 16.44, p < .001, ηp² = .16, and also somewhat reduced compared to neutral 

cues, F(1, 86) = 3.08, p = .083, ηp² = .04. Finally, we explored whether 

participants’ current need for money (which did not differ between the two 

groups, Mtotal = 71.32, SD = 19.76) was significantly related to the above effects, 

which was not the case. 

Together, our findings provide first evidence that conflict adaptation is 

not fully protected in the face of motivational distractors. That was independent 

of whether the motivational distractors appeared at the non-target or target 

location. Therefore, our results support the resource competition hypothesis, 

which predicted that motivational distractors will be attended and processed 

independent of the current control state and thus interfere with target 

processing. However, that motivational distractors signaling monetary reward 

undermine conflict adaptation would also have been predicted by van 

Steenbergen’s affect-based account (2009, 2012), which proposes that the 

positive valence of the motivational distractor neutralized the aversive conflict 

signal which consequentially reduced control. In the second study we pitted 

those two explanations against each other by introducing a condition in which 

the motivational distractor signaled monetary loss. The resource competition 

account predicted reduced conflict adaptation for motivational distractors 

signaling reward as well as loss. The affect-based account, on the other hand, 

predicted reduced conflict adaptation only when the motivational distractor 

signals reward, but not when it signals loss.  
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Study 2.2 

Method 

Participants. Eighty participants (56 female, 93% students, Mage = 21.61, 

SD = 3.16) were recruited for the present experiment. Their participation was 

rewarded with course credit or 5 euro. Everybody was randomly assigned to 

the reward (n = 40) or loss condition (n = 40).  

Material and procedure. The task participants completed was almost 

identical to Study 2.1a except that in the loss condition participants 

automatically lost 5 cents each time a euro-coin appeared. Importantly, in the 

loss condition participants first received an extra 3 euro from which the 5 cents 

were gradually subtracted. Participants could, however, prevent the loss if their 

overall accuracy level was at least 90%. This way, participants in both 

conditions were equally likely to receive the extra 3 euro.  

After they had completed the task, participants filled in several check 

questions (would they gain vs. lose money with the euro; how much would 

they gain/lose; how much they needed money at the moment) and additionally 

evaluated the flower and the euro-coin (VAS, 0 negative – 100 positive). That 

was done to check whether the reward vs. loss manipulation would impact on 

participants’ evaluation of the cue. 

 

Results and Discussion 

RT data preparation was identical to that of Study 2.1 (8% of all trials excluded). 

Two people were removed from the sample, because they were identified as 

outliers. The data of two other participants was incomplete and thus not 

included in the analyses. The final sample consisted of 76 participants (37 in the 

loss condition). 

There was a trend for participants in the loss condition to report a 

higher need for money (M = 78.46, SD = 24.62) compared to participants in the 

reward condition (M = 67.41, SD = 31.63; p = .095). All participants correctly 

reported whether they gained or lost money with the euro-coin. Four people 

reported the wrong amount of money they won/lost each time they saw the 

euro-coin (min 2 cents, max 50 cents). We first tested whether the reward vs. 

loss manipulation impacted participants’ evaluations of the cues. A 2(cue: 

motivational vs. neutral)  2(condition: reward vs. loss) mixed model ANOVA 

revealed an interaction between cue and condition, F(1, 74) = 4.13, p = .046, ηp² = 

.05. Evaluations of the euro-coin were somewhat more positive in the reward 

condition (M = 77.69, SD = 18.25) than the loss condition (M = 70.35, SD = 

16.47), t(74) = -1.84, p = .070. Evaluations of the flower did not differ (p = .539). 
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To test our hypotheses, we ran a 2(previous congruency)  2(current 

congruency)  3(current cue)  2(cue valence: reward vs. loss) mixed model 

ANOVA, in which the last factor varied between subjects. We obtained a main 

effect of current congruency, F(1, 74) = 149.52, p < .001, ηp² = .67. Responses 

were faster at congruent trials (M = 449, SD = 79) compared to incongruent 

trials (M = 479, SD = 90). Also, previous congruency had a significant effect, F(1, 

74) = 8.22, p = .005, ηp² = .10. Responses after incongruent trials (M = 467, SD = 

85) were slower compared to after congruent trials (M = 461, SD = 83). We also 

obtained a main effect of cue, F(1.83, 135.39) = 11.22, p < .001, ηp² = .13 

(Greenhouse-Geisser adjusted for non-sphericity). Participants responded 

slower in motivational cue trials (M = 471, SD = 92) than in neutral cue (M = 

459, SD = 82) and no cue trials (M = 462, SD = 80, ps = .001).  

We also obtained an interaction between previous and current 

congruency (conflict adaptation effect), F(1, 74) = 77.61, p < .001, ηp² = .51, 

indicating that the congruency effect was larger after congruent trials (M = 44, 

SD = 32) compared to after incongruent trials (M = 15, SD = 29). The predicted 

three-way interaction did not reach significance, F(2, 148) = 2.15, p = .120, ηp² = 

.03, indicating that the conflict adaptation effect was present for all three cue 

types (ps < .001). The lack of a four-way interaction (p = .185) suggested that this 

pattern was similar for the reward and the loss condition. 

Due to our valence-specific interests, we nevertheless explored the 

pattern of results for both conditions separately. We found that the motivational 

cue interrupted conflict adaptation in the loss condition (three-way interaction: 

F(2, 72) = 3.49, p = .036, ηp² = .09), but not in the reward condition (three-way 

interaction: F(2, 76) = 0.01, p = .926, ηp² < .01). In the loss condition there was an 

adaptation effect for all cues (ps < .05), but it was smaller for motivational cue 

trials than for no cue trials (p = .014) and no different to neutral cue trials (p = 

.607). In the reward condition, conflict adaptation was equally strong for all 

cues. 

In this second study we failed to replicate the findings of Study 2.1 that 

the conflict adaptation effect is reduced when the current trial contained a 

motivational distractor. Interestingly, exploratory analyses showed that the 

previously observed pattern did reoccur to some extent – but only in the loss 

condition. One possible explanation for why the effect was not visible in the 

reward condition could be that participants’ reported current need for money 

tended to be relatively low (compared to the loss condition and compared to 

the mean found in Study 2.1). This might have made them less susceptible to 

the motivational meaning of reward cues (see also Kahneman & Tversky, 1984). 
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Another plausible explanation is related to the overall power of our studies. 

Even though the post-hoc power in Study 2.2 was high (approximately 92%, 

based on the effect size of the three-way interaction in Study 2.1a+b, ηp² = .08), 

chances to find an effect four times in a row in four consecutive studies 

decreases the power to 72%. Thus, assuming a true effect it is not unlikely that 

an individual study fails to show a significant effect.  

 

Study 2.3 

In the next study we wanted to run the same design but in an improved 

experimental paradigm. Though euro-coins are ecologically valid motivational 

cues, which in the past have successfully been used to trigger motivational 

processes (e.g., Pessiglione et al., 2007), we wanted to use cues with high 

perceptual and conceptual similarity. This was important for two main reasons. 

First, compared to the flower the euro-coin is a more complex stimulus and we 

aimed to demonstrate that motivational meaning, and not cue complexity, 

explains our findings. Second, overlaying the euro-coin and flower cues with 

transparent color reduced their visibility as well as the intensity of the non-

target color.  

 

Method 

Participants. Eighty-three people participated in the third study (64 

female, 92% students, Mage = 22.51, SD = 3.21) for either course credit or 

financial compensation (5 euro). Participants were randomly assigned to either 

the reward (n = 42) or loss (n = 41) condition.  

Materials and procedure. Participants were informed that they were to 

complete two tasks, in both of which they could gain additional money. They 

received an envelope which was initially empty in the reward condition, or 

contained 50 cents in the loss condition.  

Training task. Participants first completed a training task (adapted 

from Krebs, Boehler, & Woldorff, 2010) in order to establish a reward or loss 

association with one of the two – initially neutral – cues. The two cues were 

schematic (black) line-drawings of a snowflake and a sun, and selected based 

on their visual and evaluative similarity (see Figure 2.1). Their valence was 

varied across conditions (reward vs. loss) and within conditions (motivational 

vs. neutral). There were in total four different stimuli in the training task: a 

square, a circle, or a circle containing a snowflake or a circle containing a sun – 

all stimuli which would later return (in identical size) in the main task. All 

stimuli were white (cues were added in black) and presented in the center of 
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the screen on black background. Participants were instructed to indicate the 

identity of the stimulus by pressing the ‘a’, ‘s’, ‘k’ and ‘l’ keys on a QWERTY 

keyboard (stimulus to key assignment was counterbalanced). Participants 

learned that one of the stimuli was a critical stimulus because they could either 

win (reward condition) 5 cent every time they responded to it accurately and 

fast enough (> 600 ms), or lose 5 cent (loss condition) if their response was 

inaccurate or too slow.  

There were eight practice trials and 40 experimental trials. Each trial 

started with a fixation cross (500ms) and was followed by a stimulus (600 ms; 

intertrial interval 1000 ms). If participants’ response was incorrect or too slow (> 

600 ms) a red cross would appear (150 ms). Critical trials were always followed 

by unique feedback which remained on screen for 500 ms. If their response was 

correct and fast enough participants would read ‘+ 5 cent’ (reward condition) or 

‘- 0 cent’ (loss condition), if incorrect or too slow they would read ‘+ 0 cent’ 

(reward condition) or ‘-5 cent’ (loss condition). No response labels were shown 

on the screen throughout the task. After they had completed the training, the 

experimenter returned and adjusted the amount of money in the envelope. 

Participants could maximally win/retain 50 cents.  

Main task. The main task was almost identical to that of Study 2.2. The 

same composite figures were used, with the only difference being that the 

motivational and the neutral cue were now a snowflake and a sun (see Figure 

2.1). For each participant, the motivational cue from the training task remained 

the motivational cue in the main task. Task instructions and trial compositions 

were identical to Study 2.2, and participants could still gain (vs. lose) 5 cents 

each time a motivational cue appeared on the non-target location (amounting to 

3 euro). Monetary rewards (vs. losses) were still tied to overall task-

performance rather than current trial performance. After participants had 

completed the main task, participants were asked several check questions (see 

Study 2.2) and evaluated both cues (VAS, 0 negative – 100 positive). Then, the 

experimenter returned to adjust the money in the envelope.  

 

Results and Discussion 

RT data for the main task were prepared identical to Study 2.1 (9% of all trials 

removed). The overall accuracy was high (95%). No outliers were detected. All 

participants correctly indicated the motivational cue, but two reported the 

wrong amount of money they won/lost upon seeing it (min = 25 cents, max = 

50 cents). There was no difference in momentary need for money between the 

two conditions (Mtotal = 66.04, SD = 28.88), neither did it influence any of the 
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below results. We first tested whether the reward vs. loss manipulation affected 

participants’ evaluation of the motivational cue. A 2(cue: motivational vs. 

neutral)  2(condition: reward vs. loss) mixed model ANOVA revealed an 

interaction, F(1, 81) = 62.01, p < .001, ηp² = .43. Independent t-tests showed that 

participants in the loss condition were more negative about the motivational 

cue (M = 37.76, SD = 18.08) compared to participants in the reward condition 

(M = 76.40, SD = 22.15), t(81) = -8.70, p < .001. There was no difference between 

the conditions in the evaluation of the neutral stimulus (p = .614). 

To test our hypotheses, a 2(previous congruency)  2(current 

congruency)  3(current cue)  2(cue valence: reward vs. loss)  2(cue identity: 

snowflake vs. sun) mixed model ANOVA was conducted, with the last two 

factors varying between participants. We obtained a significant main effect of 

current congruency, F(1, 79) = 195.65, p < .001, ηp² = .71. Responses to congruent 

trials (M = 463, SD = 70) were faster than to incongruent trials (M = 497, SD = 

81). Further, we obtained a main effect for cue, F(2, 158) = 26.57, p < .001, ηp² = 

.25 indicating that responses to motivational cues were slower (M = 487, SD = 

80) than to neutral cues (M = 480, SD = 75), and no cues (M = 472, SD = 72, ps < 

.001). Cue valence also had a main effect on participants’ overall performance, 

F(1, 79) = 14.78, p < .001, ηp² = .16. Participants in the loss condition were 

generally faster (M = 451, SD= 68) compared to in the reward condition (M = 

508, SD = 71).  

There was also a significant interaction between previous and current 

congruency (conflict adaptation effect), F(1, 79) = 89.80, p < .001, ηp² = .53. The 

congruency effect was larger (M = 46, SD = 28) after congruent trials compared 

to after incongruent trials (M = 20, SD = 28). Most importantly though, the 

conflict adaptation effect was moderated by cue, F(1.80, 142.06) = 4.13, p = .022, 

ηp² = .05 (Greenhouse-Geisser corrected for non-sphericity). Separate analyses 

for each cue showed that the conflict adaptation effect was significant for no cue 

trials, F(1, 82) = 63.08, p < .001, ηp² = .44, neutral cue trials, F(1, 82) = 53.37, p < 

.001, ηp² = .40, and for motivational cue trials, F(1, 82) = 12.38, p = .001, ηp² = .13. 

However, the conflict adaptation effect for trials containing motivational cues 

was significantly less pronounced compared to trials containing no cues, F(1, 

82) = 5.86, p = .018, ηp² = .07, or neutral cues, F(1, 82) = 4.55, p = .036, ηp² = .05 

(see Figure 2.3). This pattern was independent of whether the cue signaled 

reward or loss (four-way interaction p = .885), and independent of whether the 

motivational cue was a sun or snowflake (four-way interaction p = .833). 

In line with Study 2.1, results from Study 2.3 suggest that the 

magnitude of the conflict adaptation effect was significantly influenced by the 
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cue that appeared on the non-target location of a current trial. More specifically, 

conflict adaptation was reduced when the current trial contained a motivational 

distractor, compared to when it contained a neutral or no distractor. This 

finding was independent of whether the motivational distractor signaled 

reward or loss. That further supports our resource competition hypothesis 

(Pessoa, 2009), and eliminates the affect-based alternative explanation (van 

Steenbergen et al., 2009, 2012).  

 

  

 
Figure 2.3. The conflict adaptation effect for each cue type in Study 2.3. Lines represent 

responses to current trials, error-bars are +/- 1 SE.  

 

Study 2.4 

We have argued that the motivational modulation of conflict adaptation is due 

to competition between motivational and cognitive control processes. However, 

in a 2 alternative forced choice task (2 AFC, as we have used in Studies 2.1 to 

2.3) the conflict adaptation effect can also be due to feature binding effects (see 

Hommel et al., 2004). As we explained in the method section of Study 2.1, we 

took great care to minimize the operation of feature binding processes through 

adding the bar orientation feature. Nevertheless, we wanted to replicate our 

findings in a paradigm that is completely free of this confound. We were 
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confident to do so, because earlier studies on the interaction of motivation and 

control have also found effects when controlling for this confound (see Braem et 

al., 2012; Hengstler et al., 2014), and because another study has demonstrated 

that feature binding processes are relatively immune to affective modulation 

(Trübutschek & Egner, 2012).  

The new task was closely modeled after the temporal flanker task (see 

Weissman et al., 2014),  7 which we successfully piloted without a motivational 

manipulation in an independent sample (i.e., it produced reliable congruency 

and conflict adaptation effects). Importantly, the cognitive operations (i.e., 

inhibition of ‘automatic’ non-target processing) implied in the present task was 

comparable to the ones used in Study 2.1 to 2.3. Specifically, whereas in our first 

studies non-target information was preferentially processed because it was 

presented centrally and catch trials directed attention towards that central 

position, in the present study the same preferential processing was achieved 

through priming the non-target before the target stimulus appeared (see below 

for more detail). Since Study 2.3 found that the effect of interest was similar for 

reward and loss cues we only tested the loss condition. 

 

Method 

Participants. Forty-three participants took part in the present study (36 

female, Mage = 22.88, SD = 3.63, 88% students). Participation was compensated 

with course credit or 5 euro.  

Materials and procedure. As in Study 2.3, participants learned that 

there was money at stake in the present task. They also received an envelope 

with an initial amount of 50 cents. 

Training task. As in Study 2.3, participants first completed a training 

task in which they learned to associate one of two cues with monetary loss. The 

two cues used in the present study were a flower and gear-wheel and were 

selected because of their similar outer silhouettes. That was important because 

they would later re-appear in the main task as outer distractor shapes, 

representing either a motivational or a neutral cue (see Figure 2.1). We had to 

depart from the snowflake and sun symbols as used in Study 2.3, since inserting 

them into the non-target shape which had a circular target shape in its center 

(see description below) distorted their visual appearance significantly. Again, 

the task contained four different stimuli: a flower, a gear-wheel, a circle and a 

                                                           
7 One additional unreported study was conducted to control for this confound. This 
study did, however, not produce a conflict adaptation effect, which is why we 
developed a new, improved, task which is now reported as Study 2.4. 
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square (all about 3.5 cm diameter; the latter was a filler stimulus and would not 

appear in the main task). All stimuli were white and presented on black 

background. Since there was only a loss condition, all participants read that one 

of the stimuli (flower vs. gear-wheel; counterbalanced between participants) 

was a critical stimulus which implied that inaccurate or too slow performance 

(> 600 ms) was punished with the loss of 5 cents. All other aspects of the task 

were identical to that of Study 2.3. 

Main task. The stimuli were composite figures similar to those used in 

the previous studies. There was still a circle (3.5 cm diameter) at the center of 

the screen, surrounded by a second figure, which could either have the shape of 

a bigger circle (7.5 cm diameter), or a flower or a gear-wheel (see Figure 2.1). To 

ensure a similarly strong color experience, all surrounding figures had roughly 

the same surface area (approximately 40 cm2 ). Composite figures were always 

combinations of either blue and yellow, or of red and green (exact 

complementary colors). This way, we turned a 4-AFC task into two 2-AFC tasks 

(see e.g., Kunde & Wühr, 2006; Weissman et al., 2014). In line with Weissman 

and colleagues’ suggestion, color-combination trials always alternated 

throughout the task to control for feature binding confounds.  

Importantly, in the present task the inner circle was the target, and the 

outer figure the non-target. Participants were instructed to focus on the color of 

the inner circle and to ignore the color of the surrounding non-target figure. As 

in previous studies, they were told that each time the non-target figure had the 

shape of the loss cue (flower or gear-wheel), they would automatically lose 5 

cents from their extra 3 euro. They could, however, prevent the loss if their 

performance reached an overall accuracy of at least 80%. The accuracy 

threshold was lowered, because we expected this task to be more difficult than 

the one used in our previous studies. 8 

Each experimental trial of the modified temporal flanker task 

consecutively displayed three stimuli. First a fixation cross (500 ms; stimulus 1), 

which was followed by the short presentation of the non-target figure (inner 

circle was filled with the same color as the overall non-target figure; 133 ms; 

stimulus 2). After a delay of 233 ms (black screen) the third stimulus appeared 

which was similar to the second stimulus with respect to the non-target features 

(shape and color). The color of the inner circle (i.e., target) could, however, 

either be the same (congruent trial) or different (incongruent trial). Participants 

                                                           
8 In hindsight, this lowered criterion would not have been necessary (mean accuracy was 
95%). 
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responded to the third stimulus and indicated the color of the target by pressing 

one of four possible keys: ‘z’, ‘m’, ‘x’, or ‘n’ (color-to-key assignment was 

counterbalanced). There was an inter-trial interval of 1000 ms. Catch trials were 

not necessary anymore, because the non-target figure got equal initial attention 

through being primed shortly before the target stimulus appeared, and were 

thus omitted.  

Participants completed two practice phases. The first practice phase 

consisted of 32 trials of centrally presented colored circles (after a fixation cross, 

500ms). In the second practice phase, participants completed 24 trials which 

were identical to experimental trials (including all three types of cues). In both 

practice phases, response labels were displayed on top of each side of the screen 

reminding participants of which key was assigned to which color, and 

participants received accuracy feedback. The task consisted of four blocks of 96 

experimental trials, which were separated by self-timed breaks (min 10 s). Trial 

presentation was semi-controlled due to trial packaging (see Study 2.1). In first 

(i.e., previous) trials the non-target figure was always a circle, whereas in 

second (i.e., current) trials the non-target figure could have the shape of a circle, 

a flower or a gear-wheel. Importantly, since sequential trials always had 

alternating color-combinations, we counterbalanced the color-combination of 

the first trial between blocks. Participants received accuracy feedback 

throughout the task, but there were no response labels on the screen anymore. 

Half-way through the task participants received interim accuracy feedback. 

After completing the main task participants evaluated both shapes (VAS, 0 

negative – 100 positive) and rated their current need for money.  

 

Results and Discussion 

Data preparation was identical to that of previous studies (10% trials excluded). 

The overall accuracy was high (95%). One outlier was spotted and excluded 

from analysis. Two participants in the gear-wheel condition reported the wrong 

loss cue and were thus excluded from analysis. One participant reported the 

wrong amount of money (10 cents). The final sample consisted of 40 

participants and did not show a differential evaluation of the loss vs. neutral 

cue (p = .291).  

We conducted a 2(previous congruency)  2(current congruency)  

3(current cue)  2(cue identity: gear-wheel vs. flower) mixed model ANOVA. 

We obtained a main effect of current congruency, F(1, 38) = 199.73, p < .001, ηp² 

= .84, with responses to congruent trials (M = 634, SD = 119) being faster than to 

incongruent trials (M = 768, SD = 121). We also obtained a main effect of 
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previous congruency, F(1, 38) = 8.75, p = .005, ηp² = .19. Participants’ responses 

after congruent trials (M = 695, SD = 113) were generally faster than responses 

after incongruent trials (M = 707, SD = 120). Unexpectedly, we also obtained a 

main effect of cue identity, F(1, 38) = 8.20, p = .007, ηp² = .18. Participants for 

whom the gear-wheel was the loss cue (Mgear-wheel = 642, SD = 107; Mflower= 745, 

SD = 103) responded faster across all trials.  

We obtained an interaction between previous and current congruency 

(conflict adaptation effect), F(1, 38) = 38.24, p < .001, ηp² = .50. The congruency 

effect was significantly reduced following incongruent trials (M = 109, SD = 81) 

compared to congruent trials (M = 160, SD = 67). Crucially, the predicted three-

way interaction was not significant, F(2, 76) = 1.33, p = .270, ηp² = .03. However, 

there was a trend for a four-way interaction, F(2, 76) = 2.84, p = .065, ηp² = .07, 

again suggesting that cue identity had a more profound effect on participants’ 

performance than expected. To follow-up, we ran the within design for both cue 

identities separately. For the flower condition (n = 23), apart from the 

congruency (p < .001) and conflict adaptation effect (p < .001) we also obtained a 

significant three-way interaction, F(2, 44) = 3.36, p = .044, ηp² = .13 (see Figure 

2.4). As in previous studies, the adaptation effect was significant for no cue 

trials, F(1, 22) = 62.01, p < .001, ηp² = .74, and neutral cue trials F(1, 22) = 10.31, p 

= .004, ηp² = .32, but only a trend for trials containing a motivational cue F(1, 22) 

= 3.93, p = .060, ηp² = .15. Moreover, the adaptation effect for trials containing 

motivational cues was significantly reduced compared to trials containing no 

cues, F(1, 22) = 7.38, p = .013, ηp² = .25, but not different to neutral cues, F(1, 22) 

= 0.74, p = .400, ηp² = .03. In the gear-wheel condition (n = 17) we only obtained 

the congruency (p < .001) and adaptation effect (p < .001). Cue did not have an 

influence on the latter (p = .303). 

As in previous studies, we also explored whether participants’ current 

need for money affected the above results. Across the whole sample, we found 

a negative correlation between need for money and the magnitude of the 

conflict adaptation effect involving motivational cues on the current trial (r = -

.40, p = .011), suggesting that the higher their need for money the weaker the 

adaptation effect on motivational cue trials. That overall relationship was, 

however, mainly driven by the flower condition (flower: r = -.53, p = .009; gear-

wheel: r = .11, p = .671). Current need for money was neither related to the 

magnitude of the conflict adaptation effect containing neutral or no cues, nor to 

their differences in magnitude.  
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Figure 2.4. The conflict adaptation effect for each cue type in the ‘flower’ condition in 

Study 2.4. Lines represent responses to current trials, error-bars are +/- 1 SE. 

 

Though the evidence of the last study is not univocal, the results in the 

flower condition suggest that even when we controlled for feature binding 

confounds we obtained the usual pattern of findings. Remarkably, the observed 

effect sizes for the conflict adaptation effect and the moderation by cue were 

comparable across studies, adding further confidence in our resource 

competition explanation of our effects. It remains unclear though why cue 

identity mattered in the present study. Though we can only speculate, one 

possibility could be the difference in familiarity between flowers and gear-

wheels: Participants have probably encountered flowers more frequently in the 

past than gear-wheels. Although all participants were able to distinguish the 

two visually and semantically, maybe the flower was more easily remembered 

and monitored and therefore more readily influenced ongoing task-

performance. Alternatively, it is possible that the focus on the gear-wheel put 

participants in a more achievement oriented state (a gear-wheel is frequently 

used as symbol for ‘getting things in motion’), which might explain the overall 

speeding up of responses and might have led to a lowered susceptibility to 

task-irrelevant cues on the whole. Future research is needed to disentangle 

those different potential explanations. 
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Merged Analysis and Controlling for Feature Binding Confounds 

Across four studies we investigated the degree to which conflict adaptation is 

protected in the presence of motivational distractors. Whereas most studies 

support our main finding that conflict adaptation is reduced when the current 

trial contains a motivational distractor, the pattern of findings was not always 

equally strong (e.g., Study 2.2 and Study 2.4). Therefore, to get a reliable and 

fully-powered estimate of our effect of interest, we merged the data of all 

studies and tested the overall within-subject design, and added the factor 

‘study’ (four levels) as well as ‘cue valence’ (two levels).  9 

Moreover, we are aware that the design used in Study 2.1 to 2.3 

remains susceptible to feature binding confounds (see Hommel et al., 2004), 

which potentially undermine our conclusion that motivational distractors 

reduce conflict-triggered control processes. Even though we have already 

addressed and controlled for those confounds in Study 2.4, we still wanted the 

merged analysis to be as unbiased as possible. To this end we repeated the 

merged analysis after having excluded all trials of Study 2.1 to 2.3 which were 

either complete repetition trials or complete alternation trials (for a similar 

method see Hengstler et al., 2014; Nieuwenhuis et al., 2006). Complete 

repetitions were trials in which all three features (i.e., target and non-target 

color, bar orientation) were the same across two trials, complete alternations 

were trials in which all of the three features changed across two trials. Through 

only analyzing partial repetition trials we controlled for differences in feature 

binding related response biases.  

 

Results and Discussion 

We first tested the main model on the merged data including all original trials. 

We conducted a 2(previous congruency)  2(current congruency)  3(current 

cue)  4(study)  2(cue valence) mixed model ANOVA (total N = 286) and 

obtained the three-way interaction of interest, F(2, 560) = 11.26, p < .001, ηp² = 

.04, which was not qualified by study (four-way p = .449, ηp² = .01), nor by cue 

                                                           
9 We also ran an additional exploratory analysis, in which we tested a related but 
different question. Namely, whether conflict adaptation was protected when the 
motivational distractor occurred on the previous trial, rather than the current trial. Note 
that we did not have clear predictions about this analysis, nor was the study designed to 
reliably test this question. The overall analysis only produced the congruency and 
conflict adaptation effects (all ps < .001), but no three-way interaction (p > .100). This 
suggests that in the present set-up conflict adaptation is protected from motivational 
distractors when they appear at the control-triggering stage (i.e., during the previous 
trial). 
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valence (four-way p = .414, ηp² < .01). Separate analyses for each cue showed 

that the conflict adaptation occurred for no cues, F(1, 285) = 217.49, p < .001, ηp² 

= .43, neutral cues, F(1, 285) = 97.99, p < .001, ηp² = .26, and motivational cues, 

F(1, 285) = 35.66, p < .001, ηp² = .11. However, the adaptation effect was 

significantly reduced for trials containing motivational cues compared to no 

cues, F(1, 285) = 25.51, p < .001, ηp² = .08, and compared to neutral cues, F(1, 285) 

= 6.97, p = .009, ηp² = .02. 

In preparation for the second analysis, we rebuilt the datasets of Study 

2.1 to 2.3 excluding all full repetition (12.5%) and all full alternation trials 

(11.2%). Conducting the same mixed model ANOVA, we observed a reliable 

conflict adaptation effect, F(1, 180) = 108.41, p < .001, ηp² = .28. More 

importantly, we retained the three-way interaction of interest F(1.94, 542.19) = 

10.06, p < .001,  ηp² = .04 (Greenhouse-Geisser corrected for non-sphericity). The 

adaptation effect was significant for trials with no cues, F(1, 285) = 139.88, p <  

.001, ηp² = .33, for trials with neutral cues, F(1, 285) = 18.73, p < .001, ηp² = .06, 

and for trials involving motivational cues, F(1, 285) = 6.34, p = .012, ηp² = .02. 

The contrast between trials containing no cues and motivational cues remained 

significant, F(1, 285) = 25.90, p < .001, ηp² = .08, whereas the contrast between 

neutral and motivational cues did not, F(1, 285) = 1.96, p = .135, ηp² = .01.   

Together, the merged analysis including all original data showed that 

the magnitude of the conflict adaptation effect was significantly affected by the 

presence of a motivational distractor. Follow-up analyses showed that conflict 

adaptation was significantly less pronounced when the current trial contained a 

motivational distractor, compared to when it contained a neutral or no 

distractor. Importantly, when controlling for feature binding confounds, we 

retained the overall conflict adaptation effect, and its motivational modulation 

(although one follow-up contrast was weaker, which could be due to the non-

random exclusion of about 25% of all trials). We therefore conclude that the 

presence of motivational distractors is more likely to have undermined the 

conflict-triggered control mechanism, rather than feature binding processes. 

This conclusion is in line with other work demonstrating that feature binding 

processes are immune to affective modulation (Trübutschek & Egner, 2012), 

and corresponds to earlier work showing the motivational modulation of 

conflict adaptation after controlling for the confound (e.g., Braem et al., 2012; 

Hengstler et al., 2014).  
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General Discussion 

The goal of the present research was to test whether conflict adaptation is 

protected in the presence of motivational distractors. More specifically, we 

tested whether the conflict adaptation effect across two neutral interference (i.e., 

Stroop-like) trials was weaker or even absent when the current trial also 

contained a motivational (i.e., monetary reward or loss) distractor at the non-

target location (or, as in Study 2.1b, at the target location). Results from the 

merged analysis across all four studies demonstrated that conflict adaptation 

was significantly reduced when the current trial contained a motivational 

distractor at the non-target location, compared to when the current trial 

contained a neutral or no distractor. These findings suggest that the 

motivational meaning of the distractor shaped our effects rather than the mere 

presence of the cue. Interestingly, this motivational modulation was found to be 

independent of whether the motivational distractor signaled reward or loss.  

Two other findings from the merged analyses should, however, be 

stressed and taken into account when evaluating our findings: First, although 

motivational distractors reduced conflict adaptation, they did not make it fully 

disappear. Second, the average effect size of the motivational modulation of 

conflict adaptation (three-way interaction) was considerably smaller and more 

variable across studies (see the non-replication in Study 2.2) than the much 

more robust conflict adaptation and congruency effects. Taken together, the 

present set of studies demonstrate that conflict adaptation is both a robust 

mechanism which still operates to some degree in face of motivational 

distraction (partially supporting the protection hypothesis), but which is also 

not fully protected as motivational distractors reduced its strength significantly 

(supporting the resource competition hypothesis).  

Our finding that conflict adaptation is reduced in the presence of 

motivational distractors, independent of whether they signaled reward or loss, 

is in line with the resource competition account, according to which cognitive 

and affective processes rely on the sufficient availability of shared resources 

(Pessoa, 2009, 2015). Therefore, if both types of processes are engaged at the 

same time – as was the case in trials in which a motivational distractor was 

present – they are likely to interfere and thus compromise each other’s 

efficiency (see also Padmala et al., 2011). Such an interference is especially likely 

to occur when the cue is personally relevant (e.g., signaling real monetary 

reward or loss contingent on overall task performance) but not directly 

facilitating the target response (e.g., not being performance-contingent on the 

trial level). As this was the case in our study, we conclude that the motivational 
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distractors attracted and thereby diverted processing resources from the current 

task (see Pessoa, 2015). This conclusion was further supported by the finding 

that our pattern of results neither followed the effects of performance-

contingent motivational cues (Braem et al., 2012), nor of purely affective cues 

(van Steenbergen et al., 2009, 2012). If anything, our results are line with the 

distractive effects of highly arousing affective information (Padmala et al., 

2011), which is also characterized by an attention consuming aptitude. 

One prediction that follows directly from the resource competition 

interpretation of our findings is, that the degree to which conflict adaptation is 

protected depends on the relative strength, or prioritization, of the control 

process and the motivational ‘pull’ from the distractor. To illustrate, we would 

expect even stronger modulation effects when the motivational distractor 

increases in value or personal relevance. For example, this could be achieved 

through increasing the associated monetary reward (e.g., signaling 50 cents 

instead of only 5 cents), or through increasing the overall need for the money 

(e.g., triggering consumption goals before the experimental session). In line 

with this notion, exploratory analyses in Study 2.4 showed that there was a 

positive relationship between the magnitude of the motivational modulation of 

conflict adaptation and participants’ self-reported current need for money. 

Alternatively, one could increase the frequency of incongruent trials (see Lowe 

& Mitterer, 1982; Wirth, Pfister, & Kunde, 2015), which has been found to lead 

to generally higher levels of sustained control (i.e., smaller congruency effects) 

and could possibly also lead to better protected conflict adaptation. We would 

predict that conflict adaptation could be more (vs. less) protected when control 

processes are relatively stronger (vs. weaker) than the motivational ‘pull’. 

Our resource competition explanation rests on the assumption that the 

conflict adaptation effect is driven by conflict-triggered adjustments in 

cognitive control (Botvinick et al., 2001). However, we could not fully rule out 

the possibility that in Studies 2.1 to 2.3 the conflict adaptation effect was (partly) 

due to feature binding instead of cognitive control processes (see Hommel et al., 

2004). Still, there are several reasons why we considered this alternative 

interpretation rather unlikely. First, we took great care to decrease the influence 

of feature binding through introducing the additional feature of the target-bar 

orientation (horizontal vs. vertical). This way, the majority of trials in each 

study were partial repetition trials, which implies that our analyses in Studies 

2.1 to 2.3 were much less biased than in usual alternative forced choice tasks. 

Second, we could partly replicate our pattern of results in Study 2.4, in which 

we used a confound-free conflict adaptation paradigm (Weissman et al., 2014). 
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Third, in our merged analysis we controlled for the feature binding confound 

by only including partial repetition trials (for a similar method see Hengstler et 

al., 2014; Nieuwenhuis et al., 2006). Although the pattern of the follow-up 

contrast analyses was somewhat weakened (perhaps also due to the non-

random omission of about 25% of all individual trials), the conflict adaptation 

effect and the motivational modulation thereof (three-way interaction) 

remained significant. In the light of those findings, we conclude that our 

resource competition interpretation of our findings is warranted. Importantly, 

this conclusion is also in line with previous research demonstrating that feature 

binding processes are immune to affective modulation (Trübutschek & Egner, 

2012), whereas cognitive control processes are not (e.g., van Steenbergen et al., 

2009, 2010).  

As mentioned in the introduction, the literature so far suggests that 

motivational cues enhance conflict adaptation (only rewards, no effects for loss 

cues, Braem et al., 2012; Stürmer et al., 2011), while affective cues undermine 

conflict adaptation (with mixed results for negative cues, Padmala et al., 2011; 

van Steenbergen et al., 2009, 2012). The present set of findings contributes to 

that literature on conflict adaptation, and the motivational modulation thereof, 

in several ways. First, we are the first to show that motivational cues do not 

always help but can also hurt conflict adaptation, namely when in direct 

competition with target processing. This is in line with research from outside 

the domain of conflict adaptation, which highlights the disruptive effect 

motivational cues can have on behavior regulation (e.g., Bijleveld et al., 2011; 

Dolcos & McCarthy, 2006; Krebs et al., 2010).  

Second, we have shown that motivational cues modulate conflict 

adaptation not only when they appear between trials, but even when they 

appear on the non-target location of the current trial itself. That is remarkable 

given that this is the place and time at which non-target information should 

have the least impact, especially in pro-active conflict adaptation. In fact, results 

from the merged analysis suggested that even though conflict adaptation was 

significantly reduced in the presence of motivational distractors, it did not fully 

disappear. Our findings therefore highlight both the flexibility as well as the 

robustness of the conflict adaptation effect.  

As a third contribution of the present research, the development of our 

new task (especially as used in Study 2.4) can help investigate novel hypotheses 

(see below). The introduction of motivational distractors into an otherwise 

neutral interference task makes it possible to study the interplay between 

motivation and control in several different ways (see Supplementary Materials 
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1). Such knowledge could be especially relevant for research on anxiety 

disorders, addiction, or other psychopathologies characterized by poor 

controllability of motivationally charged but highly distracting and ‘to-be-

ignored’ cues.  

 

Limitations and Future Directions 

The goal of our studies was to investigate the degree to which conflict 

adaptation is compromised when in direct competition with a motivational 

distractor. To provide a strong test of our research question, we chose a 

motivational cue that is maximally distracting. Accordingly, our motivational 

cues were presented directly at the trial, and were not performance-contingent 

in the immediate trial context. Our studies are thus different in comparison to 

earlier studies, in which motivational cues were always presented between 

trials and operationalized as directly performance-contingent cues. An 

interesting question for future research would be to test how cues that are 

performance-contingent in the immediate trial context would influence conflict 

adaptation if they were presented on the current trial. We would speculate that 

in such a case performance-contingent reward cues might be less effective, 

because there is less time for the alleged reinforcement of the conflict signal to 

evolve (Verguts & Notebaert, 2008). They might even distract from target 

processing considering that participants might enter trials anticipating a reward 

cue at the same time as the target is presented. If that was the case, then 

motivational distraction is mostly determined by the degree to which it is in 

competition with target processing, rather than by whether the motivational 

cue is directly or remotely performance-contingent. Conversely, it would be 

interesting to test how our general motivational cues would influence conflict 

adaptation if they were presented between trials. Whereas they could still be 

distracting and thus undermining conflict adaptation (cf. Padmala et al., 2011), 

they could also act like performance-contingent reward cues and thus enhance 

conflict adaptation (cf. Braem et al., 2012).  

Another point of discussion concerns our choice of experimental 

paradigms, and how that influences the interpretation of our findings. All of 

our tasks were designed so that the non-target location, on which the 

motivational distractor was presented (except Study 2.1b where it was 

presented on the target location), received preferential processing (for similar 

methods see e.g., Padmala et al., 2011; Weissman et al., 2014). In Studies 2.1a, 

2.2 and 2.3 this was achieved through presenting the non-target centrally, and 

through including catch trials on the non-target location. In Study 2.4 this was 



CHAPTER 2 

60 
 

achieved through priming the non-target before the target appeared. 

Controlling for participants’ initial attention for the non-target location across 

all trials ensures that baseline conflict strength (between non-target and target 

response) was comparable on all trials, which enabled us to test the degree to 

which conflict adaptation is compromised by resource-consuming 

disengagement from the motivational distractor. What remains to be tested is 

whether conflict adaptation would be equally susceptible to motivational 

modulation if participants’ attention was not initially guided to the non-target 

location. This could, for example, be tested in a standard flanker task in which 

participants are required to shield their attention from non-target information 

that appears on the periphery. The disadvantage of such a design is, however, 

twofold. First, if the motivational modulation was replicated, it would be 

unclear whether it is due to fast orienting towards, or to slow disengagement 

from the motivational distractor, or both (for a similar point see Koster et al., 

2004). And second, recent research argues that preferential non-target 

processing is a necessary precondition for conflict adaptation to occur 

(Weissman, Egner, Hawks, & Link, 2015; Weissman et al., 2014). We therefore 

are confident that controlling for initial attentional orientating provided a more 

informative test of motivational modulation of conflict adaptation. 

 

Concluding Remarks 

In the current set of studies we showed that conflict adaptation is not fully 

protected in the presence of motivational distractors. We have argued that this 

is because processing the motivational distractor competes for the same 

resources as the control processes necessary for task performance, thereby 

compromising each other’s efficiency. Though this overall finding may appear 

like a weak spot in the controllability of behavior, it may actually illustrate the 

strengths of cognitive adaptability. Instead of focusing exclusively on one 

specific task rule, control processes remain open to relevant signals of potential 

reward or loss. To conclude, in line with recent theorizing (Pessoa, 2009, 2015) 

our studies suggest that top-down control does not completely shut off bottom-

up processing, but that they continue to shape behavior together. 
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CHAPTER 3  

 

Spoiling the Pleasure of Success: 

Emotional Reactions to the Experience  

of Self-control Conflict 
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Becker, D., Jostmann, N. B., Hofmann, W., & Holland, R. W. (2016). Spoiling the 

pleasure of success: Emotional reactions to the experience of self-control conflict. 

Manuscript submitted for publication. 
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Over the past years there has been an increasing emphasis on the importance of 

making healthy choices, especially in the context of eating (e.g., by policy 

makers, public health officials). This is understandable given that healthy (e.g., 

food) choices are the basis of a healthy lifestyle, which in turn promotes 

physical and emotional well-being (World Health Organization, 2015). 

However, that healthy choices have to be continuously encouraged also 

suggests that they are not always easy to make. In fact, healthy choices are 

notoriously difficult (Baumeister, 2002), because they often require solving a 

conflict between a hedonic goal (i.e., desire), and a higher-order (e.g., health) 

goal (e.g., Hofmann, Baumeister, Förster, & Vohs, 2012). For example, imagine 

being in a restaurant, browsing through the menu. You feel the desire to take 

the pizza, but you also had planned to be more careful with your calorie-intake, 

and therefore think you should rather take the salad. You go back and forth 

between the pizza and the salad, you feel conflicted, but you need to make a 

choice. 

How do people feel about making such difficult self-control choices 

(i.e., choices in which a hedonic and higher-order goal are in conflict)? Previous 

research on emotional reactions to self-control choices primarily focused on 

how different choice outcomes (e.g., salad vs. pizza) predict specific emotions 

(e.g., pride vs. guilt; Giner-Sorolla, 2001; Hofmann et al., 2012; Hofmann, 

Kotabe, & Luhmann, 2013; Tracy & Robins, 2004). In the current research, we 

aimed to investigate if and how the experience of self-control conflict 

contributes to that process. That is a relevant question, because such conflicts 

are an inherent part of the self-control process and relatively frequent in 

everyday life (Hofmann et al., 2012). Furthermore, conflicts are generally 

experienced as negative affective states (unless successfully resolved; e.g., 

Festinger, 1964; Schouppe et al., 2015) which can vary in strength and thus in 

affective intensity. We, therefore, predicted that variations in the experience of 

self-control conflict can have a significant influence on how people feel about 

their self-control choices afterwards. Before we present five studies testing this 

prediction, we will review previous research on emotional reactions to self-

control choices, and we will elaborate on the factors that might determine 

whether self-control conflict has negative or positive affective and emotional 

consequences.  

 

The Effect of Self-control Choice on Affect and Emotions 

Self-control is initiated when an immediate desire, or hedonic goal, is in conflict 

with an important higher-order goal (Baumeister & Heatherton, 1996; Hofmann 
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et al., 2012; Myrseth & Fishbach, 2009). That goal-conflict turns the desire into a 

temptation (e.g., the pizza you want but should not have). Whether or not one 

eventually resists or gives in to a temptation (e.g., chooses the salad vs. the 

pizza) has affective and emotional consequences. It has been argued that 

because self-control conflict, by definition, includes the presence of two 

opposing goals, affective and emotional reactions align with either, or both, of 

the goals (Giner-Sorolla, 2001). More specifically, Giner-Sorolla argued that 

people’s more rudimentary affective reactions (i.e., valence and intensity, 

Russell, 2003) reflect the status of the hedonic goal, whereas people’s more 

complex self-conscious emotional reactions (e.g., guilt, pride; Tracy & Robins, 

2004) reflect the status of the higher-order goal. A special case might be regret, 

because it can align with either of the two goals (see Hofmann et al., 2013).  

The evidence concerning affective reactions to different self-control 

outcomes is scarce and mixed. For example, Macdiarmid and Hetherington 

(1995) monitored chocolate consumption and mood of a group of participants, 

and found that whereas chocolate consumption led to an overall increase in 

positive affect (i.e., contentment) it was also accompanied by increased levels of 

guilt. This latter effect was especially pronounced amongst participants for 

whom chocolate represented a temptation. Contrary to the idea that affective 

reactions align with the status of the hedonic goal, Hofmann and colleagues 

(2013) found that enacting conflicting desires (i.e., giving in to temptations) was 

associated with relatively lower gain in positive affect (i.e., momentary 

happiness) compared to enacting non-conflicting desires. They also showed 

that enhanced levels of guilt were partly responsible for ‘spoiling the pleasure’.  

Both studies highlight that affective reactions to self-control choices are 

often overshadowed by self-conscious emotions. Emotions are more concrete 

affective reactions to a stimulus (e.g., choice, situation), reflecting a specific 

interpretation or cognitive appraisal (Ellsworth & Scherer, 2003; Lazarus & 

Folkman, 1984). Those appraisals can vary in degree of consciousness and 

complexity (see Barrett, Niedenthal, & Winkielman, 2007). Self-conscious 

emotions, such as guilt, pride and regret, are examples of emotions that arise 

from relatively more conscious and more complex appraisal processes 

compared to their more basic counterparts, such as anger and happiness. That 

is because they require relatively more self-awareness and the ability to 

represent the self in relation to a specific standard (e.g., goal; Tracy & Robins, 

2004). Specifically, self-conscious emotions arise when a) a goal is important, b) 

one’s action is appraised as consistent/inconsistent with the goal, and c) one 

attributes the action to the self (rather than an external force; Tracy, Robins, & 
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Tangney, 2007). This way, self-conscious emotions provide internal feedback 

about goal progress (Carver & Scheier, 2001), and can therefore function as 

reward (vs. punishment) for either acting consistent (vs. inconsistent) with a 

self-relevant, higher-order goal. This in turn can have behavioral consequences, 

with reward increasing and punishment decreasing the likelihood of the 

behavior occurring again (Hofmann & Fisher, 2012; Thorndike, 1927; but see 

also Fishbach & Dhar, 2005).  

Based on the above theorizing, giving in to temptations should lead to 

increased levels of guilt, because then one’s action is inconsistent with one’s 

higher-order goal. Indeed, there is an abundance of research showing that 

giving in to temptation triggers feelings of guilt (Dhar & Wertenbroch, 2012; 

Hofmann & Fisher, 2012; Hofmann et al., 2013; Macdiarmid & Hetherington, 

1995; Macht & Dettmer, 2006). Moreover, one study found that guilt responses 

are even more pronounced when the self-control conflict is made salient during 

the decision process, probably due to enhanced inconsistency appraisals (Dhar 

& Wertenbroch, 2012). The idea that feelings of guilt motivate reparatory 

actions is, however, less well supported. For example, in the same study 

showing that giving in to temptations increases guilt, it was also found that 

feelings of guilt at time one could lead to reduced self-control at time two, 

unless people bolstered the importance of the higher-order goal (Hofmann & 

Fisher, 2012). 

Resisting temptations, however, should lead to increased levels of 

pride, because then one’s action is consistent with the higher-order goal. 

Evidence for this complementary hypothesis is scarce but generally supportive 

(Hofmann & Fisher, 2012; Hofmann et al., 2013). A related line of research 

makes a similar point by showing that people are more satisfied and estimate 

the utility of a choice as higher (i.e., are prepared to pay more) when it required 

resisting a temptation (Dhar & Wertenbroch, 2012). It was also found that pride 

after resisting temptations facilitates self-control in a subsequent situation 

through strengthening the importance of the implied higher-order goal, and the 

general readiness to use self-control (Hofmann & Fisher, 2012). Together, those 

studies suggest that resisting temptations can boost feelings of pride and the 

overall value of a choice. That in turn increases the likelihood of making a 

similar choice again in the future, thereby sustaining long-term self-control. 

 Another emotion that is relevant in the context of self-control decision 

making is regret. Regret has been described as a comparison based emotion that 

arises from a focus on the foregone (Zeelenberg & Pieters, 2007). Interestingly, 

there is evidence that both giving in as well as resisting temptations can lead to 
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enhanced feelings of regret (Hofmann et al., 2013; Kivetz & Keinan, 2006). That 

is probably because a choice for one goal will always also imply a choice against 

the other goal. Therefore, regret can have different connotations depending on 

which goal was missed out on (Carmon & Ariely, 2000; Zeelenberg & Pieters, 

2007). Importantly, there is converging evidence suggesting that regret has a 

significant influence on future behavior, given that a future situation provides 

the opportunity to compensate for the lost choice. Accordingly, several studies 

have shown that post-decisional regret motivates behavioral switching 

(Carmon, Wertenbroch, & Zeelenberg, 2003; Epstude & Roese, 2008; Roese & 

Summerville, 2005). It follows that once a choice triggers regret, there is a lower 

chance of making the same choice next time around.  

In summary, previous research on affective and emotional reactions to 

self-control choices consistently shows that giving in to temptation (e.g., 

making an unhealthy food choice) triggers feelings of guilt, which seem to 

overshadow hedonic enjoyment and which may undermine future self-control. 

Resisting temptations (e.g., making a healthy food choice), on the other hand, 

mainly triggers feelings of pride, which may enhance future self-control. Both 

choices can, however, lead to feelings of regret, especially when both choice 

options are equally attractive, as might be the case when the self-control conflict 

is strong.  

 

Self-control Conflict as a Negative Affective Experience  

The experience of conflict is a core aspect of the self-control process, because in 

the absence of conflict there is no need to engage in self-control (Baumeister, 

2002; Botvinick, Braver, Barch, Carter, & Cohen, 2001; Hofmann et al., 2012; 

Inzlicht, Bartholow, & Hirsh, 2015; Metcalfe & Mischel, 1999; Myrseth & 

Fishbach, 2009; Stroebe, van Koningsbruggen, Papies, & Aarts, 2013). Though 

the self-control literature has always acknowledged the centrality of conflict, it 

has never studied how variations in self-control conflict strength influence the 

intensity of affective and emotional reactions. Instead, most previous research 

has treated self-control conflict as either being present or absent (i.e., temptation 

present vs. absent). There is, however, initial evidence that self-control conflict 

is not static but that it varies in strength (e.g., as a function of individual and 

situational differences), and that those variations predict self-control outcomes, 

such as increased chances of self-control success (Hofmann et al., 2012). 

Moreover, conflict is not merely a cognitive state involving two inconsistent 

behavioral responses (e.g., choice options). As several different lines of research 

show, conflict – be it attitudinal conflict, response conflict, decisional conflict, or 
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many other forms of cognitive inconsistency – is associated with negative affect 

and a general sense of discomfort (Berrios, Totterdell, & Kellett, 2015; Dreisbach 

& Fischer, 2012a; Emmons & King, 1988; Festinger, 1964; Gawronski, 2012; 

Grund, Schmid, & Fries, 2015; Kleiman & Hassin, 2011; Tversky & Shafir, 1992; 

van Harreveld, Rutjens, Rotteveel, Nordgren, & van der Pligt, 2009). It follows 

that higher levels of self-control conflict might also be experienced as aversive, 

possibly biasing affective and emotional reactions to people’s self-control 

choices. In fact, that people can regret resisting as well as giving in to 

temptations already suggests that self-control conflict could indeed be 

experienced as aversive, and that solving the conflict on the behavioral level 

(i.e., through making a choice) may not simultaneously terminate the aversive 

conflict experience.  

 The notion that conflict is experienced as an aversive state that may 

linger on, if unresolved, has been demonstrated across a diverse range of 

research areas. To illustrate, research on attitudinal ambivalence (i.e., the 

presence of conflicting evaluations about one issue) showed that participants 

reported more feelings of discomfort regarding a controversial societal issue 

which they were ambivalent (vs. univalent) about (Has, Katz, Rizzo, Bailey, & 

Moore, 1992; Newby-Clark, McGregor, & Zanna, 2002). Importantly, the 

negativity intensified when participants had to choose a side, and persisted 

even after that choice had been made (Nohlen, van Harreveld, Rotteveel, 

Lelieveld, & Crone, 2014; van Harreveld et al., 2009). A similar point was made 

by research on the affective connotation of response conflicts. Dreisbach and 

Fischer (2012a) found that priming participants with response conflict (i.e., 

incongruent Stroop stimulus) facilitated subsequent responding to negative 

targets in an affective priming task. Because participants were primed rather 

than responded to Stroop stimuli, the response conflict was left unresolved and 

thus free to influence further affective processing.  

Conflict is not only experienced as aversive, it has also been associated 

with feelings of difficulty, longer decision times, and behavioral inconsistency 

(Kleiman & Hassin, 2011). Evidence from the decision making literature 

suggests that people infer from decision difficulty that all available options are 

equally attractive (Liberman & Förster, 2006). As a consequence, choosing one 

alternative over another creates a sense of missing out, because people remain 

occupied with the non-chosen alternative (see also Zeigarnik, 1927). Likewise, 

Carmon and colleagues (2003) showed that increased deliberation during the 

choice process can reduce choice satisfaction. They propose that this is because 

deliberation generates option attachment, so that ‘choosing feels like losing’. 
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Together, increasing levels of difficulty and deliberation can reduce choice 

satisfaction, because in both cases the non-chosen alternatives are more likely to 

remain attractive even after a choice has been made, potentially causing feelings 

of regret and compensatory behavior (Gilovich & Medvec, 1994; Tsiros & 

Mittal, 2000).  

 

The Positive Potential of Self-control Conflict   

However, the effect of (self-control) conflict is not always and exclusively 

negative. To the contrary, the self-control literature suggests that people do 

experience pride or enhanced utility in response to resisting temptation (Dhar & 

Wertenbroch, 2012; Hofmann et al., 2013). This suggests that resisting 

temptations (i.e., making healthy choices) can be perceived as a successful 

resolution of the self-control conflict. In fact, one of the seminal findings in 

psychology is that people are particularly motivated to resolve conflicts in order 

to reestablish a sense of consistency (Festinger, 1964; Gawronski, 2012; Heider, 

1946; Inzlicht et al., 2015). Research on cognitive dissonance, for example, shows 

that in order to reduce the aversive state of dissonance people either adjust their 

action, or – more commonly – their attitudes or values. In that latter case, 

dissonance reduction resembles a cognitive reappraisal process, with direct 

effects on evaluation processes: People assign more (vs. less) value to the 

chosen (vs. non-chosen) alternative (i.e., spreading of alternatives; Harmon-

Jones & Harmon-Jones, 2002).  

The notion that conflict, or difficulty, can generate positivity once it is 

successfully resolved, has also been supported by other areas of research. For 

example, the literature on effort justification has shown that people assign 

higher value to an outcome that was achieved through investing high effort 

(e.g., from high task difficulty or overcoming personal resistance), compared to 

the same outcome that was achieved through investing low effort (e.g., Aronson 

& Mills, 1959; Harmon-Jones & Harmon-Jones, 2002; Higgins, 2006). Similarly, 

research in the area of goal pursuit has shown that goal achievement feels more 

rewarding and enhances self-efficacy when it entailed overcoming difficulty 

(Higgins, 2006). The typical explanation for that finding is that people adjust the 

value of an outcome to match the investment (e.g., through dissonance 

reduction; Festinger, 1964; but see also Zentall, 2010). However, another more 

recent explanation proposes an expectancy based account, according to which 

people estimate the success probabilities of a difficult (vs. easy) task as being 

lower. As a consequence, a successful solution is accompanied by a larger sense 

of accomplishment and positive affect (Schouppe et al., 2015). In all those cases, 
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the increase in value following effort investment should be proportional to the 

aversiveness, or intensity, of the conflict experience.  

 

The Present Studies 

The positive effects of conflict in previous research were mainly observed in 

tasks in which the ‘correct response’ was clear, so that people could 

unambiguously infer whether or not they had successfully resolved the conflict. 

In self-control situations, however, there often is no single correct response 

because the choices implied by the hedonic versus higher-order goal are both 

attractive in their own right. Therefore, the pressing question is whether, and 

under which circumstances, self-control conflicts are perceived as successfully 

resolved and thereby evoke positive feelings. We predict that a self-control 

conflict will be perceived as successfully resolved if one’s choice reestablishes 

the sense of consistency through being appraised from the perspective of the 

choice-consistent goal. For resisting temptations, that would be the case when 

participants appraise their (e.g., healthy food) choice with the higher-order 

goal. For giving in to temptations, that would be the case when participants 

appraise their (e.g., unhealthy food) choice with the hedonic goal. In both cases 

of choice-consistent appraisal, self-control conflict strength should be related to 

a proportional increase in positivity, which should manifest in more pride and 

less regret after resisting, and more hedonic enjoyment and no guilt after giving 

in to temptations. If people, however, appraise their choice from the perspective 

of the choice-inconsistent goal, or do not engage in any specific appraisal process 

at all, conflict should be less likely perceived as successfully resolved. As a 

consequence, conflict strength should be related to a proportional increase in 

negativity, which should manifest in more regret and no pride after resisting, 

and more guilt and regret after giving in to temptation (see Figure 3.1).  

The present series of studies tested how people’s self-control choices 

and the degree of experienced self-control conflict together shape subsequent 

affective and emotional reactions (valence and intensity) in the domain of 

eating behavior. To do so, we combined data from vignette, field and 

experience sampling studies. We focused on eating related self-control choices, 

because many people experience them as conflicting, they are highly frequent in 

everyday life (Hofmann et al., 2012), and they are for a great deal responsible 

for lifestyle related health problems (World Health Organization, 2015). 

Specifically, we were interested in how participants’ choices (unhealthy vs. 

healthy food) and self-reported individual differences in experienced difficulty 

(a proxy of self-control conflict, Study 3.1 + 3.2; see Kleiman & Hassin, 2011) 
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and self-control conflict strength (Study 3.3 - 3.5) influenced their subsequently 

self-reported general affect, and the generation of specific self-conscious 

emotions (i.e., guilt, regret, pride). Study 3.1 was a first attempt to map those 

relationships. All subsequent studies included those basic measures, but also 

tested additional hypotheses. In Study 3.2 we let participants evaluate the 

chosen and non-chosen alternative before and after the choice to investigate 

dissonance reduction as a function of choice and choice difficulty. In Study 3.3 

we investigated the joint effect of choice and self-control conflict strength on 

future self-control. In Study 3.4, we reanalyzed an existing experience sampling 

data set (Hofmann et al., 2012) to provide an additional, independent test of our 

hypotheses. Study 3.5 demonstrated the pivotal role of goal appraisals, and 

thereby served to clarify the observed discrepancies between Study 3.1 to 3.3 

and Study 3.4.  

 

 

Figure 3.1. The joint effect of choice and conflict strength on affect and self-conscious 

emotions. The direction of relationships depends on whether one appraises the choice 

with the choice-consistent or –inconsistent goal. 
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Analytical approach. In all studies, we conducted four multiple 

regressions to estimate the effect of choice (healthy vs. unhealthy food) and 

difficulty/self-control conflict strength on general affect and self-conscious 

emotions (i.e., guilt, regret, and pride). The predictor choice was never 

manipulated. Instead we let participants make their own food choices, because 

we wanted to prevent reactance to a lack of choice autonomy, and because we 

were convinced that this allows for a more ecologically valid estimation of our 

effect of interest. The predictor self-control conflict strength was measured 

rather than manipulated in most studies (see Study 3.2 for an attempt to 

manipulate conflict strength), because we were specifically interested in testing 

the effect of variations in conflict strength on the intensity of affective and 

emotional reactions.  

To validate the concept of difficulty and self-control conflict, we also 

obtained confidence ratings, participants’ wish to reverse their choice, and 

recorded decision times. We reasoned that if participants’ choice did not resolve 

the aversive conflict experience, conflict strength should be related to decreased 

confidence and to an increased wish to revise their choice. Independent of 

whether conflict was perceived to be successfully resolved or not, we expected 

conflict strength to be positively correlated with decision time (Stroop, 1935). 

The inter-correlations amongst those variables (for both choices separately) are 

always presented first. Finally, each study also included additional but 

unreported individual difference measures, a list of those can be found in 

Appendix 1. 

 

Study 3.1 

Study 3.1 was a first test of the joint effect of choice and choice difficulty (a 

proxy of conflict) on affect and emotions. 10 We chose a restaurant as the 

(imaginary) choice context, because the food choices people make there are 

potentially accompanied by self-control conflict.  

 

Method 

Participants.  Two hundred and three participants were recruited for 

the present study via the University of Amsterdam participant panel (145 

                                                           
10 One earlier unreported study measuring those same variables, but also including 
unrelated manipulations and a different research question all together, suggested that 
conflict strength was related to more intense negative affect and emotions. Those 
exploratory findings served as inspiration for the present line of studies. No additional, 
unreported studies exist. 
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women, Mage = 22.05, SD = 3.28, 91% students). Participation was rewarded 

with course credit or financially compensated (5 euro). 

Materials and procedure. After giving informed consent, participants 

read on-screen instructions asking them to read a scenario and to imagine it as 

vividly as possible. In the scenario they were described as having a meal in a 

restaurant with a good friend. After inspecting the menu, two dishes had 

caught their attention, the so-called salad-of-the-day and the pizza-of-the-day 

(healthy vs. unhealthy choice; see Study 3.5 for validation of health status). On 

the next screen they read that the waiter arrived to take their orders. 

Participants then made a choice for either the pizza or the salad. Their decision 

time was recorded (in seconds). Next, participants were asked how confident 

they are in their choice, and how difficult it was for them to make the choice. 

They also indicated the degree to which they would have rather chosen the 

alternative. Finally, they were asked to indicate the extent to which they 

experienced the following six emotional states regarding their choice outcome: 

unhappiness (reverse scored), joy, satisfaction (these three states were 

combined to a measure of general affect with higher scores representing more 

positive affect; α = .64), and guilt, regret, and pride (self-conscious emotions). 

All answers were given on 5-point scales with higher scores indicating higher 

endorsement.  

 

Results 

Of all participants, 150 made an unhealthy choice (i.e., pizza) and 53 a healthy 

choice (i.e., salad). We first tested how participants’ choice influenced choice 

difficulty, decision time, and confidence. Results from independent t-tests 

suggested that participants who made an unhealthy choice experienced less 

difficulty, made their choice faster, and were more confident compared to 

participants who made a healthy choice. Their preference for the alternative 

choice did, however, not differ (see Table 3.1 for overview of results). We then 

computed correlations amongst those variables for both choices separately to 

explore the correlates of choice difficulty. Those correlations indicated that, for 

both choices, difficulty was negatively related to confidence, positively related 

to the degree to which they would have rather chosen the alternative, and 

unrelated to decision time (Table 3.1).   
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Table 3.1.  

Mean (SDs) Ratings Compared Between Participants’ Food Choice (Study 3.1). 

Correlations with Difficulty.  

 

Unhealthy (n = 150) Healthy (n = 53)  

 
M (SD) Difficulty r M (SD) Difficulty r 

Difficulty 2.04a (1.15) - 2.58a (1.26) - 

Decision Time (s) 7.01a (2.96) .09 8.54a (3.78) .15 

Confidence 4.39a (0.71) -.49*** 4.00a (0.83) -.48*** 

Preferring Alternative 1.84a (0.84) .53*** 1.94b (0.80) .59*** 

Note. Means with the same superscript in the same row are significantly different from 

each other at p < .01. Correlation significance levels: * p < .05; ** p < .01; *** p < .001 

 

General affect. A multiple regression with difficulty (mean centered), 

choice (-1 = unhealthy; 1 = healthy) and their interaction as predictors of 

general affect was conducted. The regression model was significant, R2 = .14, 

F(3, 199) = 10.98, p < .001. Only difficulty was a significant predictor (β = -.34, p 

< .001), suggesting that the more difficult the choice was the less positive affect 

participants reported (for all regression parameters see Table 3.2).  

Guilt. The same regression was conducted for guilt, and the model was 

significant, R2 = .10, F(3, 199) = 7.25, p < .001. Choice was a significant predictor 

(β = -.18, p = .013), indicating that participants who made an unhealthy choice 

experienced more guilt (at average levels of difficulty). Moreover, difficulty was 

positively associated with levels of guilt (β = .20, p = .010). Following up on the 

trend for an interaction (β = -.14, p = .066), simple slope analyses indicated that 

the positive relationship between difficulty and guilt was only significant for 

participants who chose the unhealthy meal option (β = .33, p < .001).  

Regret. The regression model for regret was significant, R2 = .17, F(3, 

199) = 14.00, p < .001. Choice significantly predicted regret (β = -.13, p = .047), 

with more regret following unhealthy choices (at average levels of difficulty). 

Difficulty also significantly predicted increased levels of regret (β = .39, p < 

.001). This relationship was similar for both choices, as indicated by a non-

significant interaction term. 

Pride. The same multiple regression model for pride did not reach 

significance, R2 = .02, F(3, 199) = 1.32, p = .269.  
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Table 3.2.  

Parameter Estimates for the Full Model in Study 3.1. In Case of a (Marginally) 

Significant Interaction, Simple Slope Parameters are Reported for Unhealthy and 

Healthy Choices Separately.  

 

Overall Model  Simple Slopes 

 

 

B SE β t p  

Unhealthy 

β 

Healthy 

β 

General Affect       

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty  

 

 

4.26 

-.02 

-.16 

.03 

 

.04 

.04 

.04 

.04 

 

 

-.03 

-.34 

.06 

 

 

-0.44 

-4.67 

0.89 

 

 

.664 

< .001 

.376 

  

 

 

 

Guilt       

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

 

1.57 

-.19 

.16 

-.11 

 

.08 

.08 

.06 

.06 

 

 

-.18 

.20 

-.14 

 

 

-2.52 

2.59 

-1.85 

 

 

.013 

.010 

.066 

  

 

 

 

.33*** 

 

 

 

 

.06 

Regret      

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

 

1.49 

-.12 

.25 

-.04 

 

.06 

.06 

.05 

.05 

 

 

-.13 

.39 

-.07 

 

 

-2.00 

5.42 

-0.93 

 

 

.047 

< .001 

.354 

   

Pride      

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

2.52 

.16 

-.01 

.07 

 

.10 

.10 

.08 

.08 

 

 

.11 

-.01 

.07 

 

 

1.54 

-0.12 

0.93 

 

 

.125 

.908 

.354 

   

* p < .05; ** p < .01; *** p < .001 
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Discussion 

Study 3.1 partly replicated earlier work showing that participants felt more 

guilty and more regretful, but no less proud, after having chosen the unhealthy 

(vs. healthy) meal option (e.g., Hofmann et al., 2013). Importantly, it also 

provided first evidence for the significant role of conflict strength in self-control 

decision making. We found that choice difficulty (as a proxy of conflict 

strength) was related to reduced levels of choice confidence, and to a stronger 

wish to have rather chosen the alternative. This is in line with previous research 

arguing that choice difficulty reduces choice satisfaction, because the alternative 

remains unfulfilled and attractive (Carmon et al., 2003; Liberman & Förster, 

2006). The findings on affective and emotional reactions also suggest that 

difficulty has predominantly negative consequences. The more difficult a 

healthy or unhealthy choice was perceived to be, the lower participants’ general 

affect and the higher their feelings of regret. Difficulty also increased levels of 

guilt, but this relationship tended to be stronger for participants who had made 

an unhealthy choice. There was no relationship between difficulty and feelings 

of pride for either choice. That suggests that making a difficult healthy choice 

(i.e., resisting strong temptations) was not accompanied with feelings of 

accomplishment. Together those findings demonstrate that people do vary in 

the amount of difficulty they experience during self-control decision making, 

and that difficulty has a profound negative influence on affective and emotional 

reactions to self-control choices. Given that the general affective tone was 

negative even though the choice was made, we conclude that participants did 

not perceive the self-control conflict to be successfully resolved.  

 

Study 3.2 

Though Study 3.1 gave a first impression of the effects of interest, it did have 

some methodological weaknesses that needed to be addressed. For example, we 

inferred from people’s difficulty ratings that they stemmed from a self-control 

conflict involving a hedonic and a higher-order goal. However, we cannot rule 

out the possibility that some participants found the choices difficult because 

they neither liked the pizza nor the salad, or because they had difficulty 

imaging a specific pizza or salad. Study 3.2 therefore aimed at making the two 

choice options more idiosyncratic. Moreover, we wanted to manipulate choice 

difficulty through a specific choice-matching procedure: In the difficult (vs. 
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easy) healthy choice condition an attractive unhealthy meal was matched with a 

relatively less (vs. more) attractive healthy meal. 11 

 

Method 

Participants. Three hundred and twenty-six students of the University 

of Amsterdam completed an online study implemented using Qualtrics. 

Participation was voluntary in exchange for course credit. Half of the 

participants were randomly assigned to the easy vs. difficult healthy choice 

condition, respectively. 

Materials and procedure. After giving informed consent, participants 

were asked to first evaluate 20 meals on a visual analogue scale ranging from 0 

(negative) to 100 (positive). Half of the meals were healthy (e.g., couscous with 

vegetable tagine; 50% vegetarian) and half of the meals were relatively more 

unhealthy (e.g., hamburger with bacon and fries; 50% vegetarian). The twenty 

meals were selected on the basis of a pretest in an independent but comparable 

student sample (N = 28), so that on average all 10 healthy meals (M = 3.86, SD = 

0.36; measured on a 5-point scale) were perceived as relatively more healthy 

compared to all 10 unhealthy meals (M = 1.89, SD = 0.41, p < .001). Importantly, 

there was no difference in general liking between healthy (M = 3.67, SD = 0.52) 

and unhealthy meals (M = 3.80, SD = 0.59, p = .349).  

Then, they were asked to rank the list of 10 healthy meals and the list of 

10 unhealthy meals through dragging and dropping them in their order of 

preference (position 1 = most desirable to position 10 = least desirable). 

Participants repeated that procedure for 20 filler items which were two lists of 

10 different holiday locations (e.g., city trip to New York).  

After filling in a filler questionnaire, participants allegedly started a 

new experiment, which asked them to read and vividly imagine the same 

scenario as used in Study 3.1. The two meals that caught participants’ attention 

were taken from the earlier ranking phase. In the easy healthy choice condition 

participants had a choice between their most favorable healthy meal (position 1) 

and a medium favorable unhealthy meal (position 5). In the difficult healthy 

choice condition participants chose between a medium favorable healthy meal 

(position 5) and their most favorable unhealthy meal (position 1). Participants 

indicated their choice and the elapsed decision time was recorded (in s). Then 

                                                           
11 We also added a health (vs. neutral) goal prime at the very beginning of the 
experiment. However, the goal manipulation neither affected participants’ explicit 
health goal ratings (manipulation check), nor did it systematically influence the results. 
We therefore do not further report on this manipulation.  
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the same dependent measures were assessed as in Study 3.1 (i.e., confidence, 

difficulty, their wish for the alternative meal, general affect α = .70, three 

emotions). Additionally, we also asked participants to evaluate their chosen 

and non-chosen alternative (on 5-point Likert scales, which were later 

transformed to match the 100-point pre-evaluation scale). 

Finally, we measured the importance of their health goal (7-point Likert 

scale), asked them to indicate their height and weight (BMI = kg/m2), their 

gender, age and whether they were following a vegetarian or a special diet (e.g., 

vegan, allergies).  

 

Results 

We excluded three participants who followed a special diet, three participants 

who chose both the healthy and the unhealthy meal option, and four 

participants who participated multiple times (none of their data was included). 

The final sample therefore consisted of 316 participants (236 female, Mage = 

21.41, SD = 6.38, 85% student, 6% vegetarian, MBMI = 21.53, SD = 3.07). Most 

people made an unhealthy choice (n = 193). Importance of healthy eating was 

high across the sample (M = 4.94, SD = 1.10), but higher for participants who 

made the healthy choice (Mhealthy = 5.25, Munhealthy = 4.75, p < .001).  

 

Table 3.3.  

Mean (SDs) Ratings Compared Between Participants’ Food Choice (Study 3.2). 

Correlations with Difficulty. 

 

Unhealthy (n = 193) Healthy (n = 123)  

  

M (SD) Difficulty r M (SD) Difficulty r 

Difficulty 1.87a (1.12) - 2.24a (1.18) - 

Decision Time (s) 8.21a (4.18) .26*** 9.21a (3.86) .33*** 

Confidence 4.46a (0.82) -.62*** 4.11a (0.99) -.61*** 

Rather Alternative 1.77a (0.81) .53*** 2.07a (0.90) .65*** 

Note. Means with the same superscript in the same row are significantly different from 

each other at p < .05. Correlation significance levels: * p < .05; ** p < .01; *** p < .001                                            

Because only few participants (n = 17) chose the healthy meal in the 

difficult healthy choice condition (vs. n = 106 in the in easy healthy choice 

condition), we decided to drop the manipulation and use participants’ self-

reported difficulty estimates as a continuous predictor (see Study 3.1). We then 
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tested how participants’ choice was related to choice difficulty, decision time, 

confidence, and their wish to have rather chosen the alternative. Mirroring the 

results from Study 3.1, participants who had chosen the unhealthy option 

experienced less difficulty, made their choice faster, and felt more confident 

about it. This time they were also less willing to reverse it. Correlational 

analyses showed that difficulty during both choices was positively related to 

decision time, and their wish to have rather chosen the alternative. Difficulty 

was negatively related to confidence (see Table 3.3).    

General affect. A multiple regression analysis with difficulty (mean 

centered), choice (-1 = unhealthy; 1 = healthy) and their interaction as predictors 

of general affect was conducted. The model was significant, R2 = .22, F(3, 312) = 

30.01, p < .001. Choice (β = -.10, p = .049) and difficulty (β = -.45, p < .001) both 

significantly influenced general affect ratings. Healthy choices were 

accompanied by lower levels of affect (at average levels of difficulty), and 

increasing difficulty ratings were related to decreasing affect ratings. 

Importantly, though the overall negative relationship between difficulty and 

general affect was present for both choices, it was significantly more 

pronounced for healthy choices, as indicated by a significant interaction effect 

(β  = -.12, p = .015; for all parameters see Table 3.4). 

Guilt. An analogous regression analysis was conducted for guilt. The 

model was significant, R2 = .07, F(3, 312) = 8.12, p <. 001. Choice (β = -.14, p = 

.011) and difficulty (β = .26, p < .001) were both significant predictors: 

Participants who made the unhealthy choice felt more guilt compared to 

participants who made the healthy choice (at average levels of difficulty). And 

choices perceived to be higher in difficulty were associated with increased 

feelings of guilt. 

Regret. A similar regression model on regret was significant, R2 = .31, 

F(3, 312) = 45.83, p < .001. Difficulty was a significant positive predictor of regret 

(β = .56, p < .001), but a significant interaction (β = .11, p = .020) suggested that 

the relationship between difficulty and regret was stronger for those who had 

made a healthy choice.  

Pride. The overall regression model did not reach significance, R2 = .01, 

F(3, 312) = 1.19, p = .314. 12  

 

                                                           
12 Note that in the regression analysis for regret and pride the assumption of 
uncorrelated residuals was violated (Durbin-Watson < 1). Given the consistency of 
results across all studies, however, we are confident that the overall conclusions drawn 
from Study 3.2 remain warranted. 
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Table 3.4.  

Parameter Estimates for the Full Model in Study 3.2. In Case of a Significant 

Interaction, Simple Slope Parameters are Reported for Unhealthy and Healthy Choices 

Separately. 

 

Overall Model  Simple Slopes 

 

 

B SE β t p  

Unhealthy 

β 

Healthy 

β 

General Affect       

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

 

4.33 

-.06 

-.24 

-.07 

 

.03 

.03 

.03 

.03 

 

 

-.10 

-.45 

-.12 

 

 

-1.98 

-8.75 

-2.44 

 

 

.049 

< .001 

.015 

  

 

 

 

-.32*** 

 

 

 

 

-.57*** 

Guilt       

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

 

1.35 

-.11 

.17 

.04 

 

.04 

.04 

.04 

.04 

 

 

-.14 

.26 

.07 

 

 

-2.56 

4.58 

1.18 

 

 

.011 

< .001 

.241 

   

Regret      

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

 

1.43 

.01 

.38 

.08 

 

.04 

.04 

.03 

.03 

 

 

.01 

.56 

.11 

 

 

0.07 

11.54 

2.34 

 

 

.946 

< .001 

.020 

  

 

 

 

.45*** 

 

 

 

 

.67*** 

Pride      

   Constant 

   Choice 

   Difficulty 

   Choice  Difficulty 

 

2.54 

-.02 

-.11 

-.03 

 

.07 

.07 

.06 

.06 

 

 

-.01 

-.10 

-.02 

 

 

-0.23 

-1.81 

-0.42 

 

 

.815 

.072 

.679 

   

* p < .05; ** p < .01; *** p < .001 
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Evaluations. We tested whether participants’ evaluation for their 

chosen and non-chosen alternative changed over time as a function of the 

choice they made and the degree of difficulty they experienced. To do so, we 

conducted a 2 (time: pre vs. post)  2 (choice: chosen vs. non-chosen alternative) 

 2(meal: healthy vs. unhealthy)  (difficulty, continuous) mixed model 

ANOVA. We were specifically interested in whether participants’ evaluation of 

their chosen and non-chosen alternative changed from pre to post measure as a 

function of difficulty. The respective time  choice  difficulty interaction 

reached significance, F(1, 312) = 17.42, p < .001, ηp² = .05, and was not qualified 

by whether they chose the healthy or unhealthy meal (F < 1). Figure 3.2 shows 

the nature of the interaction using a median split to create a high and low 

difficulty group (Mdn = 2). The figure shows that participants’ preference for 

the chosen (vs. non chosen) alternative was stronger after compared to before 

the choice, and that this ‘spreading of alternatives’ ([post: choice – non choice] – 

[pre: choice – non choice]) was significantly less pronounced for participants 

who experienced higher levels of difficulty (Mhigh difficulty = 9.12, SD = 24.78; Mlow 

difficulty = 20.06, SD = 24.19), t(314) = 3.95, p < .001, Cohen’s d = 0.45.  

 

 
Figure 3.2. Evaluations of chosen and non-chosen alternative in Study 3.2 before (pre) 

and after (post) choice, for participants who experienced low vs. high levels of difficulty 

(left vs. right panel). Error-bars are +/- 1 SD. 
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Discussion 

In Study 3.2, we replicated earlier work showing that unhealthy choices are 

accompanied by increased levels of positive affect as well as higher levels of 

guilt (see Macdiarmid & Hetherington, 1995). More importantly, we could 

replicate the general negative affective tone of difficulty. Choice difficulty was 

associated with less choice confidence, and an increased wish to have rather 

taken the alternative meal. In accordance with previous research, we also found 

that difficult choices took longer (Stroop, 1935). Moreover, the more difficult a 

healthy or unhealthy choice was, 

the lower participants’ general affect and the higher their feelings of regret. 

Both relationships were even more pronounced for healthy choices. Difficulty 

also increased feelings of guilt, but here, unexpectedly, the relationship was 

similar for both types of choices. Again, there were no effects on pride. Finally, 

our findings concerning participants’ changes in evaluation were also in line 

with the above results. The more difficult a healthy or unhealthy choice was, 

the less ‘spreading of alternatives’ was observed, which suggested that people 

engaged less in dissonance reduction. As in Study 3.1, this overall pattern of 

findings suggested that participants did not perceive their choice as a successful 

solution to the self-control conflict, as negativity lingered. 

One point of discussion concerns the failed manipulation of choice 

difficulty. Only relatively few participants in the difficult healthy choice 

condition actually made a healthy choice (n = 17).  In hindsight this makes 

sense, given that in this condition the healthy meal option was paired with their 

absolute favorite unhealthy meal. Perhaps our manipulation might have been 

more successful if we had paired the healthy option with the second favorite 

unhealthy meal. But even then unhealthy meals might have been chosen more 

frequently, especially considering that the choice context (i.e., restaurant) was 

more likely to trigger hedonic goals, and considering that food choices were 

hypothetical and therefore did not have real consequences. A second finding 

that stood out is that the affective and emotional consequences of difficulty 

tended to be more negative for healthy choices (i.e., resisting temptations) than 

for unhealthy choices. One possible explanation might be that in the present 

study the self-control conflict was somewhat less salient, because the meals 

were less stereotypically healthy or unhealthy (compared to Study 3.1). In 

addition, the generally hedonic setting might have further enhanced hedonic 

appraisal processes. Together, participants may have been less likely to use 

their higher-order goal as an appraisal standard, which in turn enhances the 
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hedonic costs associated with the healthy choice (for a similar point see Myrseth 

& Fishbach, 2009).  

 

Study 3.3 

Study 3.3 addressed some of those shortcomings by testing our ideas with real 

food choices in a more neutral choice setting (i.e., university canteen). 

Moreover, this time we measured perceived self-control conflict strength more 

directly in order to see whether it produces a similar pattern of results as 

perceived difficulty. In addition, we also assessed future self-control behavior, 

by letting participants choose a (healthy vs. unhealthy) snack as a reward for 

completing the study. The present study was part of a bigger field-research 

project in which, after our main variables were assessed, several other 

questionnaires were filled in (see Appendix 1). In the following analyses we 

will, however, focus on the same analyses as in Study 3.1 and 3.2.  

 

Method 

Participants. Two hundred and sixty participants were recruited in the 

canteen of the University of Amsterdam to fill in a short questionnaire. They 

were approached after they had completed their purchase and were not 

allowed to participate if they only bought a drink. Their participation was 

voluntary and unexpectedly rewarded afterwards with a little snack (chocolate 

or fruit).  

Materials and procedure. Research assistants asked people who made a 

purchase at the university canteen (between 11 am and 2 pm on in total 5 days 

of two work weeks) to participate in the present study. If participants agreed, 

they were guided to a nearby table where they could sit down to fill in the 

questionnaire. To prevent any influence from the actual eating experience, 

participants were asked to first fill in the questionnaire before they consumed 

their purchased food.  

After signing informed consent, participants were asked several 

questions about what they had bought (e.g., how many items; what were the 

items exactly). If they had bought more than one item, they were asked to 

indicate the main purchase and to answer the following question with regards 

to that main purchase. Participants indicated the difficulty and confidence with 

which they made their choice on 7-point Likert scales (higher scores higher 

endorsement). They also indicated whether they would make that choice again 

if they could, and to what degree their choice was in conflict with one or more 
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of their personal goals (also on 7-point Likert scales). 13 This latter measure of 

conflict strength served as the main predictor variable (complementary results 

for difficulty as predictor will also be mentioned). Then, participants’ emotional 

reactions concerning their choice were assessed (see Study 3.1 and 3.2, affect α = 

.63) on 5-point Likert scales.  

Then, participants were asked to indicate whether they think they made 

a healthy or unhealthy choice. Since we could neither manipulate nor limit their 

choice, we needed to rely on their own judgment which later served as 

independent factor ‘choice’. Finally, participants reported their demographic 

information, height and weight, and, as a reward, they were given the choice 

between several different snacks that were either relatively healthy (i.e., fruits) 

or unhealthy (i.e., small chocolate bars). The snacks were presented intermixed 

in a box and their choice was recorded after participant had left. Filling in the 

questionnaire took approximately five minutes. 

 

Results 

Before analyses we excluded 29 participants who were eating during filling in 

the questionnaire. This was important in order to eliminate the possible 

confounding effects of need satisfaction, especially on the second behavioral 

measure (exclusion of participants did not influence the pattern of results for 

affect and emotion ratings, but the behavioral effect turned non-significant). 

The final sample consisted of 231 participants (111 female, Mage = 25.13, SD = 

9.50, 97% with higher education background, MBMI = 22.32, SD = 2.63), 172 (50) 

of which indicated to have made a healthy (unhealthy) choice (9 missing 

values).  

As in previous studies, we first tested how participants’ choice 

influenced their level of conflict, difficulty, and confidence. We were also 

interested in whether they would make their choice again if they could. 

Independent t-test showed that participants who reported to have made a 

healthy choice experienced less conflict. They did, however, not differ in the 

degree of difficulty, confidence, or wish to revise their choice. Supporting the 

notion that difficulty serves as a proxy of self-control conflict, conflict strength 

                                                           
13 At the beginning of the questionnaire participants were also asked to indicate their 
most important consideration while making their food choice. Thirty percent of all 
participants, for example, indicated that besides the hedonic aspect of their choice they 
also thought about the price aspect. Exploratory analyses including only those 
participants who explicitly stated that they thought about the health aspect of their 
choice (N = 122), however, yielded the same pattern of results in all four regression 
analyses. 
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was, for both choices, moderately positively related to difficulty and 

participants’ wish to revise their choice. It was also negatively related to 

confidence (see Table 3.5). 

 

Table 3.5.  

Mean (SDs) Ratings Compared Between Participants’ Food Choice (Study 3.3). 

Correlations with Conflict. 

 

Unhealthy (n = 50) Healthy (n = 172)  

  

M (SD) Conflict r M (SD) Conflict r 

Conflict 3.24a (2.09) - 2.46a (1.64) - 

Difficulty 2.33a (1.57) .33* 2.40b (1.52) .41*** 

Confidence 5.98a (1.25) -.39** 6.10b (1.00) -.28*** 

Revise Choice 2.46a (1.80) .33* 2.23b (1.48) .22** 

Note. Means with the same superscript in the same row are significantly different to each 

other at p < .05. Correlation significance levels: † p < .1, * p < .05; ** p < .01; *** p < .001 

 

General affect. A multiple regression with conflict (mean centered), 

choice (-1 = unhealthy; 1 = healthy) and their interaction as predictors of 

general affect was conducted. The regression model was significant, R² = .05, 

F(3, 218) = 3.60, p = .014. Conflict strength was the only significant predictor (β 

= -.22, p = .002), such that the more conflict was experienced the less positive 

participants felt about their choice (for all parameters see Table 3.6).  

Guilt. A similar analysis was conducted for guilt. The model was 

significant, R² = .23, F(3, 216) = 21.18, p < .001. Choice (β = -.14, p = .022) and 

conflict (β = .45, p < .001) both had a significant main effect. Participants who 

reported having made an unhealthy choice reported more guilt (at average 

levels of conflict). Also, the higher their level of conflict the more guilt 

participants reported. The positive relationship between conflict and guilt was, 

however, significantly stronger for unhealthy choices, as indicated by a 

significant interaction term (β = -.15, p = .019).  

Regret. A similar regression analysis revealed that the overall model 

was significant, R² = .23, F(3, 216) = 21.21, p < .001. Conflict was a significant 

predictor and was positively related to regret (β = .46, p < 001). This relationship 

between conflict and regret was significant for both choices, but significantly 

stronger for unhealthy choices as indicated by a significant interaction between 

choice and conflict (β = -.21, p = .002).  
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Table 3.6.  

Parameter Estimates for the Full Model in Study 3.3. In Case of a Significant 

Interaction, Simple Slope Parameters are Reported for Unhealthy and Healthy Choices 

Separately. 

 

Overall Model  Simple Slopes 

 

 

B SE β t p  

Unhealthy 

β 

Healthy 

β 

General Affect       

   Constant 

   Choice 

   Conflict 

   Choice  Conflict 

 

 

4.07 

.02 

-.08 

.03 

 

.05 

.05 

.03 

.03 

 

 

.02 

-.22 

.08 

 

 

0.30 

-3.10 

1.10 

 

 

.768 

.002 

.273 

   

Guilt       

   Constant 

   Choice 

   Conflict 

   Choice  Conflict 

 

 

1.52 

-.15 

.22 

-.07 

 

.06 

.06 

.03 

.03 

 

 

-.14 

.45 

-.15 

 

 

-2.30 

6.83 

-2.36 

 

 

.022 

< .001 

.019 

  

 

 

 

.60*** 

 

 

 

 

.29*** 

Regret      

   Constant 

   Choice 

   Conflict 

   Choice  Conflict 

 

 

1.36 

-.08 

.18 

-.08 

 

.05 

.05 

.03 

.03 

 

 

-.10 

.46 

-.21 

 

 

-1.60 

7.12 

-3.19 

 

 

.111 

< .001 

.002 

  

 

 

 

.67*** 

 

 

 

 

.26** 

Pride      

   Constant 

   Choice 

   Conflict 

   Choice  Conflict 

 

2.27 

.18 

-.06 

.04 

 

.10 

.10 

.05 

.05 

 

 

.13 

-.09 

.06 

 

 

1.84 

-1.18 

0.77 

 

 

.068 

.238 

.444 

   

* p < .05; ** p < .01; *** p < .001 
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Pride. The regression model for pride displayed a trend, R² = .03, F(3, 

216) = 2.22, p = .087. There was only a marginally significant main effect of 

choice (β = .13, p = .068), such that participants who made a healthy choice 

reported more pride than participants who made an unhealthy choice (at 

average levels of conflict).  

Behavioral measure. Finally, we wanted to test whether experienced 

conflict together with choice influenced participants’ snack choice after the 

experiment. For that we recoded participants’ snack choice as consistent or 

inconsistent (in terms of health status, 0 consistent; 1 inconsistent) with their 

previous choice. Of all participants 187 chose a snack (114 consistent). We 

conducted a logistic regression with choice (-1 unhealthy; 1 healthy), conflict, 

and their interaction as predictors. The model was significant, χ² (3) = 28.79, p < 

.001. Choice (B = -1.66, Exp(B) = 0.19, Wald(1) = 16.03, p < .001) and conflict 

strength (B = 0.20, Exp(B) = 1.23, Wald(1) = 3.86, p = .049) were significant 

predictors. The interaction did not reach significance (p = .302). The odds of 

making an inconsistent second choice were lower when participants first made 

a healthy choice, and they were higher when participants experienced higher 

levels of conflict. That was indicated by the exponential coefficients being below 

and above 1, respectively.  

To better understand the behavioral effect, we explored whether 

conflict might impact behavior through the experience of negative affect or 

emotions. However, neither our affect ratings nor any of the emotions were 

significantly related to participants’ snack choice once conflict strength was 

controlled for. We did not proceed any further, since that relationship is a 

prerequisite of the mediation analysis (see Baron & Kenny, 1986). 

Difficulty as predictor. We were also interested in whether difficulty as 

predictor would have similar effects as conflict on participants’ affective, 

emotional and behavioral reactions. A regression analysis for general affect 

showed that the effects are in the same direction, but the main effect of 

difficulty did not reach significance (β = -.11, p = .151).  Regression analyses for 

guilt as well as pride, however, produced exactly the same pattern of results. 

With regards to regret, almost the same pattern of results were obtained, only 

that difficulty increased regret similarly for both choices (interaction β = -.11, p 

= .152). Finally, the effect of difficulty on the behavioral measure were in the 

same direction as for conflict but did not reach significance, B = .08, Exp(B) = 

1.08, Wald(1) = 0.37, p = .541.    
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Discussion 

In line with earlier work (e.g., Hofmann et al., 2013), this field study showed 

that participants felt more guilty about unhealthy choices. At a descriptive 

level, there was also a tendency to feel more proud about healthy choices. More 

importantly, the present study extended the evidence for negative affective 

consequences of self-control conflict to real life food choices. Conflict strength 

was not only related to increased feelings of difficulty, we could also replicate 

the previous association with an increased wish to revise their choice, and a 

reduction in confidence. Moreover, the more an unhealthy or healthy choice 

was accompanied by self-control conflict, the lower participants’ general affect, 

and the stronger the feelings of guilt and regret. The latter two relationships 

were weaker (but still significant) for healthy choices. Again, pride was not 

affected by conflict strength, which further supports the notion that overcoming 

conflict by making a healthy choice (i.e., resisting temptations) is not 

accompanied by feelings of accomplishments.  

We also found that the experience of self-control conflict influenced 

future behavior. Specifically, the more conflict participants experienced about 

their first choice the less likely they were to repeat their choice in a similar 

future choice situation. This finding demonstrates that experiencing higher 

levels of self-control conflict while making a healthy choice (i.e., resisting 

temptations) can have a detrimental effect on future self-control. Experiencing 

higher levels of self-control conflict while making an unhealthy choice (i.e., 

giving in to temptations), on the other hand, can have beneficial effects. This 

finding is in line with research on moral licensing, which shows that especially 

in situations in which multiple, possibly conflicting, goals are active, satisfying 

one goal at time one motivates and ‘permits’ the pursuit of the alternative goal 

at time two (e.g., Fishbach & Dhar, 2005). 

 One point of discussion concerns the comparability of self-control 

conflict and difficulty as predictors. Though the overall pattern of results was 

highly similar, the effects of self-control conflict tended to be stronger. This 

makes sense given that, as we already argued above, choice difficulty is a more 

fuzzy estimation of the concept of interest, capturing more that only self-control 

conflict (in the present field study, for example, peer pressure, impression 

management). That suggests that even though both concepts are related, the 

more direct conflict measure might be more appropriate in the current research 

setting. Another point that deserves attention is that in the present study the 

negative consequences of conflict were more pronounced for unhealthy choices. 

We propose that this might be due to the difference in general choice setting: 
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Whereas in Study 3.1 and 3.2 the choice took place in a relatively more hedonic 

restaurant setting, in Study 3.3 the choice was made in a more neutral canteen 

setting. Making a conflicting healthy choice in the restaurant (vs. canteen) might 

‘hurt more’ with respect to the foregone hedonic alternative and might 

therefore be less easily justified. This speculation notwithstanding, our findings 

suggest that conflict strength has a significant and predominantly negative 

effect, even for food choices that people make on a day-to-day basis.  

 

Study 3.4 

Study 3.1 to 3.3 consistently showed that making conflicted food choices (e.g., 

giving in vs. resisting temptations) is related to negative affective reactions and 

emotions. Moreover, this negativity remained high even until after the choice 

had been made, biasing participants’ post decisional evaluative reactions and 

motivating them to choose differently next time around. In Study 3.4 we re-

analyzed an independent, already existing, experience sampling data set from 

the Everyday Temptations Study (Hofmann et al., 2012), to gain additional 

evidence for this link between self-control conflict and negativity. The goal of 

the original study was to map self-control in everyday life, and focused 

especially on the experience of desires, and on the self-control processes 

implied in resisting conflicting desires (i.e., temptations). The present analyses 

relating continuous variation in self-control conflict and in-the-moment 

emotional experiences of guilt, pride, and regret in the context of food desires 

have not been reported elsewhere. 

 

Method 

Participants. Two hundred and five participants took part in the 

present experience sampling study (68 % female, Mage = 25.27, SD = 6.35, 73% 

students). Participants were recruited via a large participant pool mailing list 

and through ads in local newspapers. Participation was financially 

compensated (20 euro), and there were additional incentives for responding to 

more than 80% of all measurement signals (e.g., movie pass).  

Materials and procedure. All participants carried a Pocket Personal 

Data Assistant (PDA, Blackberry) for a sampling period of seven consecutive 

days. Participants’ responses were randomly sampled seven times a day 

throughout a time-window of 14 hours. On average, participants completed 46 

(SD = 2.7) measurements during the experience sampling period. The full 

experience sampling procedure and protocol has been described elsewhere 
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(Hofmann et al., 2012). For the present purpose, we will restrict the description 

to the variables of interest. 

The experience sampling protocol consisted of two parts. The first part 

was about aspects of the desire episode, and the second part about the 

emotional consequences. At the beginning of each measurement participants 

were asked whether they are currently experiencing a desire, or whether they 

had been experiencing a desire within the last 30 minutes. Participants only 

proceeded if they indicated to experience/have experienced a desire. In case 

they did not experience a desire the measurement terminated. Next, 

participants were asked about the content of the desire (options were provided, 

e.g., food, alcohol, tobacco), the strength of the desire (0: no desire at all – 7: 

irresistible), the degree to which the desire conflicted with one or more personal 

goal(s) (0: no conflict at all – 4: very high conflict), whether they had attempted to 

resist the desire (yes vs. no), and whether they enacted the desire (yes vs. no). If 

they experienced conflict, they indicated the conflicting goals (options were 

provided, e.g., healthy eating, fitness), and their importance (0: not important at 

all – 5: very important). Participants’ affective state was assessed on a seven point 

scale (‘How do you feel at the moment?” 1: negative – 7: positive). 

The second part of the protocol was randomly activated at 60 % of all 

desire episodes, and asked participants to rate the level of guilt, regret and 

pride concerning the enactment or non-enactment of their desire (e.g., “How 

proud do you feel about not having enacted the desire?”; 0: not at all – 4: very 

much).  

Analytic procedure and strategy. Because experience sampling data are 

nested (observations within persons), multilevel analyses were used to estimate 

the effect of conflict (person-mean centered; Enders & Tofoghi, 2007) and 

enactment (-1 = enactment; 1 = non-enactment ) on affect and emotions (left in 

original metric). Affect, guilt, regret, and pride were analyzed in four separate 

models. For consistency across all five studies, we only focused on eating-

related desires (N = 2,221, 21% of all desires). 14 Each model was built in a 

similar way: the standard model always included conflict, choice, and the 

interaction between conflict and choice as fixed effects, and the intercept as 

random effect. To improve model fit, we also added all significant random 

                                                           
14 Complimentary analyses showed that the pattern of reported results was similar for 
eating and non-eating related desires. More specifically, in each of the four models, the 
focal interaction between choice and conflict was significant for eating as well as non-
eating related desires (ps < .001). 
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effects (non-significant random effects were omitted). Results will focus on the 

interactions terms (see Table 3.7 for an overview of main effects). 

 

Results 

Affect. We conducted a multilevel regression model of affect. The 

standard model was extended with a random effect of choice (p = .003). A 

significant interaction (B = .15, p < .001) indicated that the overall negative 

relationship between conflict and affect (B = -.17, p < .001) was significantly 

stronger in situations in which desires were enacted (B = -.32, p < .001). For non-

enacted desires the relationship was non-significant (for all parameters see 

Table 3.7). 

Guilt. There were in total 1,350 desire episodes (639 of which were 

enacted) that were related to eating and also contained measurements of guilt, 

regret and pride. The standard multilevel regression model of guilt also 

included a random effect of choice (p < .001), and a random interaction term (p 

= .002). Here, we also found a significant interaction between choice and 

conflict (B = -.24, p < .001). The overall positive relationship between conflict 

and guilt (B = .24, p < .001) was significantly more pronounced in situations in 

which desires were enacted (B = .48, p < .001). For non-enacted desires the 

relationship was non-significant. 

Regret. The standard multiple regression model for regret also included 

a random effect of choice (p < .001), and a random interaction effect (p = .004). A 

significant interaction between choice and conflict (B = -.21, p < .001) implied 

that the overall positive relationship between conflict and regret (B = .21, p < 

.001) was significantly stronger for enacted desires (B = .43, p < .001). For non-

enacted desires the relationship was non-significant.  

Pride. The standard multilevel regression model for pride was 

extended with a random effect of choice (p < .001), and a random interaction 

effect (p = .003). Here, the interaction between choice and conflict also reached 

significance (B = .16, p < .001), indicating that the overall positive relationship 

between conflict and pride (B = .09, p < .001) was significantly more 

pronounced for situations in which a desire was not enacted (B = .26, p < .001). 

For situations in which the desire was enacted the relationship was not 

significant.  
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Table 3.7.  

Output of the Multilevel Regression Analysis in Study 3.4. All Parameter Estimates 

Represent Fixed Effects from the Best Fitting Model (Including all Significant Random 

Effects). Each Main Effect is Estimated at the Average of the Other Variable.  

  

 

Overall Model  

 

Choice Specific Parameters 

  

Intercept 

 

 

Conflict 

 

B 

 

Choice 

 

B 

 

Conflict 

Choice  

B 

  

Conflict 

Enact 

B 

 

Conflict 

N-enact 

B 

 

Choice 

Enact 

M(SE) 

 

Choice 

N-enact 

M(SE) 

Affect 4.77 -.17*** -.26*** .15***  -.32*** -.02 5.02(0.06) 4.51(0.05) 

Guilt 0.43 .24*** -.18*** -.24***  .48*** -.02 0.61(0.03) 0.24(0.03) 

Regret 0.58 .21*** -.01 -.21***  .43*** -.01 0.59(0.04) 0.58(0.04) 

Pride 0.67 .09*** .10* .16***  -.07† .26*** 0.56(0.06) 0.77(0.06) 
† p < .1 * p < .05; ** p < .01; *** p < .001 

 

Discussion 

In contrast to the previous studies, the present analyses yield evidence for the 

positive potential of self-control conflict. Specifically, for those participants who 

did not enact the desire (i.e., resisted temptation), conflict strength was 

positively related to feelings of pride. Moreover, for those participants conflict 

did not seem to leave any negative shadow on affective and emotional 

reactions, suggesting that their choice was able to terminate the affectively 

aversive conflict experience. On the other hand, and replicating our previous 

pattern of results, for participants who did enact their desire (i.e., gave in to 

temptation) self-control conflict increased negative affect, guilt and regret. For 

those participants, conflict seemed to have remained unsolved and lingering. 

This raises the important question why participants who made the ‘healthy 

choice’ in the present study were able to resolve the conflict and to generate 

positive feelings, whereas participants in the previous studies were not.  

Based on our initial theorizing, we propose that this is because the 

methods of the present study may have been conducive to assist participants 

with appraising their choice from the perspective of the choice-consistent 

higher-order (i.e., self-control) goal. Because our first three studies suggest that 

people may not do this spontaneously, there may have been something in the 

procedure of Study 3.4 that may have rendered self-control appraisals 

particularly salient. When comparing the studies, one key procedural difference 
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stands out: 15 In the experience sampling study, participants rated their affective 

and emotional reactions after they had answered several questions on the self-

control process leading up to the assessment of their choice behavior. For 

example, after indicating the extent to which their desire was in conflict with 

other important goals, they were asked to indicate the specific goals their desire 

conflicted with. That means that their higher-order goals may have been 

particularly salient during that time. Also, they indicated whether they had 

attempted to resist a given desire (i.e., whether they had used self-control), how 

they had attempted to resist, and how successful they perceived that attempt to 

be. In sum, there may have been ample time and opportunity for participants to 

appraise their choice as consistent with their self-control goals. This way, the 

aversive conflict experience may have been resolved (accompanied by actual 

pride experiences) for those participants who resisted a problematic food 

desire, while it remained unresolved and even intensified for participants who 

made the ‘unhealthy choice’ (triggering feelings of guilt).  

 

Study 3.5 

In the last study, we tested our ideas about the role of self-control appraisals by 

creating two different conditions. One condition was designed to create a 

setting that highlights a self-control appraisal mindset. This condition 

resembled the experience sampling study analyzed as Study 3.4, in which 

participants first elaborated on their choice as an act of self-control and then 

rated affect and emotions. The other condition resembled our first three studies, 

such that participants first rated affect and emotions and then elaborated on 

their choice as an act of self-control. We expected to replicate the pattern of 

results of Study 3.4 in the former condition (conflict is related to negativity only 

for unhealthy choices), and the results of Studies 3.1 to 3.3 in the latter condition 

(conflict is related to negativity for both choices). The effect of conflict on 

emotional reactions to unhealthy choices could be more pronounced in the 

                                                           
15 A second possible contributing factor we did not follow up here is that, whereas 
Studies 3.1 to 3.3 always resulted in actual choices, the present study did not 
differentiate between acts of overriding a tempting unhealthy choice with a healthy 
choice from acts of pure inhibition/resistance to temptation in which participants simply 
refrained from enacting a problematic desire without obtaining a healthy alternative 
option. It is possible that resisting a tempting option without the tangible consummatory 
benefits of an available alternative may be more conducive to triggering feelings of 
pride, in line with the argument that pride may act as an affective compensator for 
foregone hedonic pleasure. This is a possibility that should be addressed in future 
research. 
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former (vs. latter) condition, but since we predicted the same direction of effects 

for both conditions (given self-control appraisals should be dominant in both 

conditions) we did not explicitly expect a statistically significant moderation by 

condition. 

 

Method 

Participants. In total 262 participants took part in the study. The 

majority of participants (73 %) was recruited via the University of Amsterdam 

online participant pool and rewarded with course credit. The remaining 

participants were recruited via online platforms and participated voluntarily. 

Each participant was randomly assigned to one of two conditions (self-control 

appraisal first vs. last). 

Materials and procedure. All participants gave informed consent 

before they read a scenario (see Study 3.1, implemented via Qualtrics) in which 

they went out for dinner with a good friend. To increase the vividness of the 

scenario, participants were asked to give the initials of the friend they imagined 

being with, and to briefly describe their favorite pizza and salad. They were 

then asked to choose between the pizza and the salad (decision time was 

recorded, in s). After making the choice, all participants indicated on 7-point 

Likert scales how difficult it was to make the choice and how confident they 

were in their choice. Keeping with the experimental protocol of Study 3.4, 

conflict strength was measured in the context of the appraisal part (see below).  

The next part of the experiment depended on the condition participants 

were assigned to. In the appraisal first condition, participants first answered 

several questions which were supposed to trigger a self-control appraisal 

perspective (adapted from the first part the protocol of Study 3.4). Then they 

rated their emotional reactions to the choice. Participants in the appraisal last 

condition first answered the emotion questions, and then proceeded to the 

appraisal questionnaire. The order in which they completed the appraisal and 

emotion questionnaire was the only difference between the conditions. 

The appraisal questions were adapted from the first part of the 

experience sampling study by Hofmann and colleagues (2012, and see Study 

3.4). In the original study all questions were about a specific desire which they 

did or did not enact. Therefore, we framed the questions in the appraisal 

questionnaire as concerning their desire for the pizza (since this was most likely 

the hedonic choice). If participants did not have any desire for the pizza they 

could indicate that by choosing the respective extra response options. This way, 
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participants without a desire for pizza still underwent most of the manipulation 

(for the complete questionnaire see Appendix 2).  

Part of the appraisal questionnaire was to indicate whether participants’ 

desire for the pizza was in conflict with a goal. We provided several goal 

options (e.g., healthy eating, fitness), but participants could also generate their 

own goal, or could indicate that they did not have a desire for the pizza or that 

their desire did not conflict with a goal. Participants who reported a conflicting 

goal continued with two more questions on the strength of the conflict, and the 

importance of the goal, both measured on 7-point Likert scales (higher scores 

higher endorsement). Participants who did not report a conflicting goal skipped 

those two questions and were directly redirected to the next part of the 

experiment. However, to retain power for the main analyses, those participants 

were assigned the lowest scale point of the conflict strength scale (i.e., ‘1’, n = 

83). In total, the appraisal questionnaire comprised eight questions (or ten 

questions if there was a conflict). 

In the emotion questionnaire, participants were asked to indicate the 

extent to which they feel the following emotions when thinking back to the food 

choice they just made: guilt, regret, pride (self-conscious emotions), and 

unhappiness (reverse scored), joy, and satisfaction (general affect, α = .69). 

Emotions were measured on 7-point Likert scales, with higher scores 

representing higher endorsement. 

Finally, we asked participants to rate the healthiness of the pizza and 

the salad (7-point Likert scale). Before participants reported demographic 

information, their height and weight, we asked one ‘check’ question which 

allowed us to determine (and exclude) participants who did not properly read 

the instructions or questions. Then, participants were debriefed and continued 

with an unrelated experiment. 

 

Results 

We excluded all participants who responded incorrectly to the check question 

(n = 20). Another nine participants were excluded because they stopped 

halfway through the experiment, and one extra person was excluded because 

the food choice took 30 minutes. The final sample consisted of 232 participants 

(199 female, Mage = 23.15, SD = 9.10, MBMI  = 22.29, SD = 4.51). Of all participants 

162 made the unhealthy choice (i.e., pizza, n = 80 condition appraisal first), and 

70 the healthy choice (i.e., salad, n = 32 condition appraisal first). We first 

confirmed that participants also considered the pizza (M = 2.50, SD = 1.00) the 

unhealthier meal option compared to the salad (M = 5.39, SD = 0.94), F(1, 228) = 
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870.61, p < .001, ηp² = .79 (independent of their choice and condition). Next, we 

confirmed that conflict strength did not differ between conditions (Mfirst = 3.43, 

SD = 2.12; Mlast = 3.29, SD = 2.30, p = .631). Comparing the two choices, we 

found that making the healthy choice was accompanied with higher levels of 

difficulty and reduced confidence. Conflict and decision time did not differ. For 

both choices, conflict strength was positively related to difficulty, negatively 

related to confidence, and unrelated to decision time (see Table 3.8).  

General affect. We conducted a full factorial multiple regression with 

conflict (mean centered), choice (-1 = unhealthy and 1 = healthy), and condition 

(-1 = appraisal last and 1 = appraisal first, for all parameters see Table 3.9). The 

overall model was significant, R2 = .15, F(7, 224) = 5.76, p < .001. There was a 

main effect of conflict indicating that conflict decreased general affect (β = -.23, 

p = .001). The interaction between choice and condition was significant (β = .14, 

p = .042), but was qualified by a marginally significant three-way interaction (β 

= .10, p = .052). Following up on this three-way interaction, in the appraisal last 

condition, conflict was negatively associated with affect, (β = -.28, p = .003), 

independent of choice (interaction β = -.01, p = .938). However, in the appraisal 

first condition, there was an interaction between conflict and choice (β = .26, p = 

.009). For participants who made an unhealthy choice was there a significant 

negative relationship between conflict and affect (β = -.42, p < .001), but there 

was no relationship between conflict and affect for participants who made a 

healthy choice (β = .09, p = .576).  

 

Table 3.8.  

Mean (SDs) Ratings Compared Between Participants’ Food Choice(Study 3.5). 

Correlations with Conflict. 

 

Unhealthy (n = 162) Healthy (n = 70)  

  

M (SD) Conflict r M (SD) Conflict r 

Conflict 3.19a (2.20) - 3.75b (2.18) - 

Difficulty 2.73a (1.55) .18* 3.40a (1.76) .36** 

Decision Time 6.57a (3.40) .10 7.55b (5.06) -.09 

Confidence 5.36a (1.67) -.29*** 4.86a (1.62) -.32** 

Note. Means with the same superscript in the same row are significantly different to each 

other at p < .05. Correlation significance levels: † p < .1 * p < .05; ** p < .01; *** p < .001 
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Guilt. The full model was significant, R2 = .38, F(7, 224) = 19.63, p < .001. 

Participants who had made the unhealthy choice experienced more guilt 

compared to those who had made the healthy choice (at average levels of 

conflict, β = -.35, p < .001). Also, the more conflict participants experienced, the 

stronger their guilt (β = .36, p < .001). We also obtained an interaction between 

conflict and choice (β = -.27, p < .001). Follow up analyses showed that the 

positive relationship between conflict and guilt was significantly stronger for 

unhealthy choices (β = .63, p < .001) compared to healthy choices (β = .09, p = 

.387). This pattern was similar in both conditions, as indicated by a lack of a 

three-way interaction.  

Regret. The same multiple regression was conducted, and the overall 

model was significant, R2 = .30, F(7, 224) = 13.52, p < .001. Choice (β = -.13, p = 

.022) and conflict (β = .38, p < .001) were significant predictors. Participants who 

made an unhealthy choice experienced more regret than participants who made 

the healthy choice (at average levels of conflict). Also, conflict was positively 

related to levels of regret. Moreover, besides the significant interaction between 

choice and conflict (β = -.17, p = .007), also the interaction between choice and 

condition reached significance (β = -.16, p = .013). Those were, however, 

qualified by an overall three-way interaction (β = -.15, p = .015). In the appraisal 

last condition, there was only a main effect of conflict (β = .40, p < .001), which 

was not qualified by choice (β = -.02, p = .846). Mirroring the effects for affect, 

conflict increased feelings of regret independent of one’s choice. In the appraisal 

first condition there were, however, (two main effects and) an interaction 

between conflict and choice (β = -.32, p < .001). Simple slopes analyses showed 

that only for unhealthy choices was there a significant positive relationship 

between conflict and regret (β = .68, p < .001), but not for healthy choices (β = 

.04, p = .815). 

Pride. The last regression analysis was performed for pride. The overall 

model was significant, R2 = .16, F(7, 224) = 6.24, p < .001. In this full-factorial 

model we obtained a main effect of choice (i.e., higher levels of pride following 

healthy choices, at average levels of conflict, β = .31, p < .001), conflict (i.e., 

increasing conflict was related to increasing pride, β = .14, p = .044), and an 

interaction between choice and conflict (β = .19, p = .006). Simple effects showed 

that conflict only increased pride for those who made a healthy choice (β = .33, 

p = .004), but not for those who made the unhealthy choice (β = -.05, p = .478). 

Despite the lack of an overall three-way interaction (β = .11, p = .121), we still 

explored the pattern of results for both conditions separately because of our 

condition specific hypotheses. In the appraisal last condition, there was only an 
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effect of choice (β = .27, p = .002), which did not interact with conflict (β = .08, p 

= .375). However, mirroring the effects on affect and regret, in the appraisal first 

condition there (were significant main effects and) was a significant interaction 

between choice and conflict (β = .29, p = .003). Following up on this interaction 

with simple slopes, there was no relationship between conflict and pride for 

unhealthy choices (β = -.03, p = .737). There was, however, a significant positive 

relationship between conflict and pride for healthy choices (β = .56, p = .001).  

 

Table 3.9.  

Parameter Estimates for the Full Model in Study 3.5.  

 
 
 

Choice 

 
 

Conflict 

 
 

Condition 

 
 

Conflict 
Choice 

 

Conflict 

Choice 
Condition 

 
B(SE) B(SE) B(SE) B(SE) B(SE) 

General Affect .11 (.07) -.10** (.03) -.10 (.07) .06†  (.03) .06† (.03) 

Guilt 
-.64*** (.10) .27*** (.04) -.01 (.10) -.21*** (.04) -.01 (.04) 

Regret 
-.21* (.09) .26*** (.04) .08 (.09) -.12** (.04) -.10* (.04) 

Pride 
.59*** (.12) .11* (.05) -.16 (.12) .15** (.05) .08 (.05) 

† p < .1 * p < .05; ** p < .01; *** p < .001 

 

Difficulty as predictor. Although conflict was our main predictor of 

interest, in a last set of analyses we explored how difficulty, instead of conflict, 

influenced the above relationships. Regression analyses showed that difficulty 

was related to decreased affect (β = -.26, p < .001), and to increased guilt (β = .26, 

p < .001) and regret (β = .38, p < .001). Appraisal condition did, however, not 

have the same systematic influence as was observed for conflict. With one 

exception, the relationship between difficulty and regret was significantly 

stronger in the appraisal last condition (interaction β = -.14, p = .031). This 

overall pattern of results is in line with our findings and conclusions in Study 

3.3, in which conflict (vs. difficulty) was also the stronger and more consistent 

predictor. 
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Discussion 

This final study suggests that self-control conflict can have positive as well as 

negative consequences, depending on whether or not one’s choice is appraised 

as an act of self-control. Mirroring the findings from Study 3.4, in the condition 

in which participants first elaborated on their healthy choice from the 

perspective of their higher-order (self-control) goal, conflict strength was 

unrelated to negative affect or emotions. Moreover, for those participants 

conflict strength was positively related to feelings of pride. It should be noted, 

however, that the effects for pride are based on simple slope analyses and that 

the overall three-way interaction (choice  conflict  condition) did not reach 

significance. For unhealthy choices which were first appraised as acts of self-

control, conflict strength was consistently related to negative affect and 

emotions. In the condition in which participants underwent the self-control 

appraisal after reporting on their affective and emotional reactions, we 

replicated the pattern of Study 3.1 to 3.3: Self-control conflict increased negative 

affect and regret, independent of participants’ choice. Interestingly, the 

relationship between conflict strength and guilt after unhealthy choices was 

comparable across both appraisal conditions, which suggests that in both 

conditions participants’ affective and emotional reactions were similarly guided 

by choice-inconsistent (i.e., self-control) appraisals. 

 One limitation of the present study is that conflict was measured as part 

of the manipulation questionnaire. We did this to keep the resemblance with 

Study 3.4 as high as possible. But one consequence of that methodological 

choice was that the time interval between participants’ choice and the emotion 

ratings was larger in the appraisal first condition. Over time, self-conscious 

emotions (e.g., pride) might naturally increase, because their emergence relies 

on more complex elaboration (Kivetz & Keinan, 2006; Tracy & Robins, 2004). A 

possible alternative explanation could therefore be that not the self-control 

appraisal produced our results regarding pride, but simply the longer time 

interval. We think, however, that this is unlikely to fully explain our findings, 

because then also regret ratings should have increased over time, which they 

did not (for healthy choices). Moreover, we clearly manipulated what people 

did during that time, namely elaborate on their choice from a self-control 

perspective. To further clarify this point, future studies would need to include 

one condition in which participants fill in an unrelated, equally long 

questionnaire, or simply wait, before they rate their affective and emotional 

reactions.  
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Finally, mirroring the findings in Study 3.3, we again found that the 

effects for difficulty were less pronounced than the effects for conflict. Whereas 

difficulty was still associated with more negative affect and emotions, those 

relationships was less susceptible to our appraisal manipulation. As mentioned 

before, we propose that this is because the difficulty measure encompasses 

more aspects of the decision situation than only the self-control conflict. Our 

self-control focused appraisal manipulation, therefore, only targeted one source 

of difficulty (i.e., the self-control conflict), which could explain why we 

observed weaker overall effects.  

 

General Discussion 

Five studies employing a variety of experimental methods (vignette, field, 

experience sampling) investigated the joint influence of self-control choices 

(healthy vs. unhealthy food) and self-control conflict strength on people’s 

affective and emotional reactions. Across all studies, we found that conflict 

strength had a significant and unique influence on how participants felt about 

their preceding food choice. Specifically, in Study 3.1 to 3.3 we found that 

conflict strength was consistently related to more intense negative affect and 

emotions (i.e., guilt, regret). Those relationships were largely independent of 

whether participants made a healthy or unhealthy food choice (though guilt 

effects were usually stronger for unhealthy choices). That implies that the 

stronger the temptation (i.e., conflict) the participants faced, the more negative 

they felt about both resisting as well as giving in.  

Study 3.4, a re-analysis of an existing experience sampling study 

(Hofmann et al., 2012), demonstrated the positive potential of self-control 

conflict. For participants who made a healthy choice conflict strength was 

related to increased levels of pride. To explain the discrepancy with the 

outcomes of Studies 3.1 to 3.3, we proposed that because of the general self-

control framing in Study 3.4, participants were more likely to appraise their 

choice with the choice-consistent self-control goal. We tested this hypothesis in 

Study 3.5, in which half of the participants first answered questions framing 

their choice as an act of self-control (adapted from Study 3.4) and then rated 

their affective and emotional reactions, whereas for the other half the order was 

reversed. In line with our hypothesis, only when participants first completed 

the self-control questions was conflict strength related to increased feelings of 

pride after healthy choices, and not to negative affect or emotions (note, 

however, that the pride effects are based on simple slope analyses, the 

overarching three-way interaction was not significant). For participants who 
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did not first re-appraise their healthy choice, we replicated the findings from 

Study 3.1 to 3.3. Emotional reactions to unhealthy choices were, however, 

comparable (i.e., negative) across all studies, which suggests that self-control 

appraisals might have been present even in the absence of an explicit appraisal 

manipulation (Study 3.1 to 3.3). Together, we showed that resisting strong 

temptations can be associated with higher levels of pride, but only if one’s 

choice is appraised as an act of self-control – which, however, does not seem to 

be the default appraisal. 

 The overall pattern of results suggests that, in the absence of a clear 

appraisal manipulation, increasing levels of self-control conflict not only spoil 

hedonic pleasure (Hofmann et al., 2013), but also self-control success. The 

notion that conflict-related negativity remains high even after a choice had been 

made was further corroborated by the following findings: First, conflict 

strength was consistently related to decreased choice confidence, and a stronger 

wish to have rather chosen the alternative meal option (Study 3.1 - 3.3, and 3.5). 

Second, in Study 3.2 we found that choice difficulty undermined post-

decisional cognitive dissonance reduction. The more difficult the choice was, 

the less likely people were to boost (lower) the evaluation of their chosen (non-

chosen) alternative. Third, we were able to show that conflict strength was 

correlated with choice difficulty, which is in line with previous research 

stressing that solving conflict is associated with feelings of difficulty (Kleiman 

& Hassin, 2011). And finally, in Study 3.3, conflict strength was not only related 

to increased negativity, but also to behavioral switching. Independent of which 

food choice one had made first (healthy vs. unhealthy), the stronger the conflict 

the less likely participants were to make the same choice at a next moment. 

These findings suggest that people do not compensate for, or justify, the 

negative conflict state by adjusting immediate evaluations or emotional 

reactions to their self-control choices, but possibly by acting according to the 

foregone goal when the next possibility arises. 

The present studies contribute to the literature on self-control conflict, 

which recently experienced a renaissance (Gillebaart & De Ridder, 2015; 

Hofmann et al., 2012; Inzlicht et al., 2015; Kleiman & Hassin, 2013). Specifically, 

our studies consistently show that the experience of self-control conflict is 

associated with more intense negative affect and emotions, irrespective of 

which choice had been made. This is an important contribution given that in the 

past, self-control conflict has usually been conceptualized as a predominantly 

cognitive state involving the co-activation of two mutually exclusive goals or 

response tendencies. Only recently has there been more interest in the affective 
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properties of self-control conflict and how those could influence the self-control 

process. For example, it has been proposed that the negative affective tone of 

self-control conflict increases the likelihood of making the ‘healthy’ choice 

through motivating cognitive control processes (Inzlicht et al., 2015). Whereas it 

has indeed been demonstrated that conflict strength increases the likelihood of 

exerting control (Botvinick et al., 2001; Hofmann et al., 2012), our studies stress 

that acting in accordance with the higher-order self-control goal does not 

automatically trigger the respective appraisal process. To the contrary, our 

findings suggest that the choice-inconsistent goal gains relatively more weight 

in the appraisal process, so that the overall conflict experience remains high 

(Carmon et al., 2003). That finding also challenges the notion that people are 

generally inclined to engage in motivated reasoning and to ‘solve’ conflict in 

order to reestablish consistency (Gawronski, 2012). 

Our results suggest that making a choice may solve a self-control 

conflict on the behavioral but not on the affective level. In this regard, self-

control conflicts seem to be more comparable to attitudinal and decisional 

conflicts (Carmon & Ariely, 2000; Carmon et al., 2003; van Harreveld et al., 

2009), and less to response conflicts as encountered in, for example, a Stroop 

task (Schouppe et al., 2015). All those types of conflicts share that they are 

initially associated with increased negative affect. They differ, however, in the 

degree to which the resulting choice is perceived to be the ‘successful solution’ 

to the conflict, which in turn has a direct influence on people’s affective and 

emotional reactions. For self-control conflicts (as well as for attitudinal and 

decisional conflicts) there is no single ‘correct’ solution, because the final choice 

is always a product of weighing the pros and cons of all alternatives. Response 

conflicts in a Stroop task, on the other hand, do have an unambiguously correct 

solution. As a consequence, a conflicted healthy choice (i.e., resisting 

temptations) might not be automatically perceived as a ‘success’, but instead 

trigger regret, because the alternative remains attractive. Correctly solving a 

response conflict in a Stroop task, on the other hand, is more likely to increase 

feelings of accomplishment, because the desired outcome has clearly been 

achieved (Schouppe et al., 2015). Such an analysis also suggests that self-control 

conflicts could still generate post-decisional positivity, provided people 

appraise their choice as a successful solution to the conflict.  

Accordingly, we proposed that whether or not a choice is perceived as a 

successful solution to the conflict depends on the accompanying appraisal 

process (Ellsworth & Scherer, 2003). In the case of self-conscious emotions, the 

core appraisal is a combination of an important standard (e.g., goal) against 



SPOILING THE PLEASURE OF SUCCESS 

103 
 

which one’s action is evaluated as being either consistent or inconsistent with 

(Tracy et al., 2007). In order to perceive the conflict as successfully solved, 

participants would therefore have to appraise their choice with the consistent 

goal. Results of Study 3.1 to 3.3 suggest that under higher levels of conflict the 

choice-consistent goal is not the default appraisal. However, results in Study 3.5 

show that a relatively simple appraisal manipulation can shift the focus to the 

self-control goal. Participants who made a healthy choice were therefore able to 

restore a sense of consistency and thus resolve the conflict also on the affective 

level. In their case, conflict strength was unrelated to negative affect and 

emotions, and predicted increased feelings of pride. Participants who made an 

unhealthy choice, on the other hand, were not able to restore consistency, which 

was evident from a strong relationship between conflict strength and increased 

feelings of guilt and regret. Interestingly, the pattern for unhealthy choices was 

similar across all studies which further supports the notion that increasing 

conflict strength might bias people to adopt choice-inconsistent (e.g., self-

control) appraisals (see Carmon et al., 2003). At the same time, the activation of 

the higher-order self-control goal probably also generated a sense of goal 

achievement (i.e., pride) in participants who made a healthy choice, and a sense 

of failure (i.e., guilt) in those who made an unhealthy choice. In accordance 

with theories of goal pursuit, this sense of accomplishment (failure) got more 

intense the stronger the self-control conflict was they needed to overcome 

(succumbed to, e.g., Bandura & Cervone, 1983; Higgins, 2006).  

In the past, the literature on self-control emotions has predominantly 

focused on what people choose (e.g., Giner-Sorolla, 2001). Through adding self-

control conflict we have gained important insights into the affective and 

emotional dynamics implied in the self-control process. Moreover, we 

replicated earlier work on emotional reactions to self-control choices, by 

showing that making an unhealthy choice is indeed accompanied by increased 

levels of guilt. However, contrary to what the literature predicts, making a 

healthy choice was not consistently related to increased feelings of pride. Based 

on our own findings, we propose that this is because healthy choices tend to be 

in general more difficult, and because difficult healthy choices (i.e., resisting 

temptations) are not readily perceived as self-control successes. In fact, this 

might explain why healthy choices have in the past been found to also trigger 

regret (Hofmann et al., 2013; Kivetz & Keinan, 2006), and this might even be the 

reason why there is relatively less empirical evidence for the link between 

healthy choices and pride. Such a reasoning, however, has implications for the 

self-control literature, in which resisting temptations is typically framed as a 
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self-control success. Our studies suggest that such labeling may not necessarily 

correspond to the perceptions and emotional reactions of the decision maker. 

 

Limitations and Future Directions 

The present line of studies showed that self-control conflict is a negative 

affective experience which remains high even after the choice has been made. 

We have argued that this is because with increasing levels of conflict, people are 

more likely to appraise their choice with the choice-inconsistent goal. However, 

given that in most studies (except Study 3.5) we neither manipulated goal 

appraisals nor explicitly measured them, it is also possible that participants did 

not engage in any specific appraisal process at all. Instead, the negative affective 

tone of the conflict experience itself might have tinted participants’ emotional 

reactions. Though possible, we deem this alternative interpretation unlikely to 

fully explain our findings, because we consistently found that conflict was 

related to a stronger wish to have rather chosen the alternative, which 

evidences a clear focus on the foregone. It was also related to stronger feelings 

of regret, which is typically described as a comparison-based emotion 

(Zeelenberg & Pieters, 2007). Moreover, the emotional consequences of making 

an unhealthy choice were comparable for participants who did and did not go 

through a self-control appraisal manipulation (Study 3.5), suggesting that 

(choice-inconsistent) self-control appraisals were spontaneously present even in 

the absence of a manipulation. Nevertheless, to better understand the appraisal 

processes people do (or do not) spontaneously engage in, follow-up studies 

should ideally measure the accessibility of both goals and then investigate how 

their relative difference changes as a function of conflict strength.  

Another important conclusion is that only when participants appraised 

their healthy food choice as an act of self-control was the amount of ‘overcome’ 

self-control conflict accompanied by higher levels of pride (Study 3.4 and 3.5). 

We propose that through the activation of the self-control appraisal mindset, 

people were more likely to categorize their healthy (vs. unhealthy) choice as a 

success (vs. failure), which eventually led to higher levels of pride (vs. guilt; 

Tracy & Robbins, 2004). One important question concerning the application of 

our findings is, therefore, whether a more explicit success (vs. failure) feedback 

manipulation would achieve similar results. Moreover, would this feedback 

have to be internally generated (e.g., through reflecting on your own choice 

from a self-control perspective), or could it also be externally provided (e.g., 

somebody/something telling you ‘Well done’, receiving likes on social media). 

According to the theory on self-conscious emotions, emotional reactions will be 



SPOILING THE PLEASURE OF SUCCESS 

105 
 

more intense the more people attribute the action to themselves (Tracy & 

Robins, 2004). This might be more easily achieved through internally generated 

feedback. Future research is needed to clarify the different ingredients and 

boundary conditions of our appraisal manipulation, and to establish the 

minimal conditions under which our effects can be effectively replicated and 

applied.  

To the extent that a sense of accomplishment and the resulting feelings 

of pride facilitate future self-control or behavioral maintenance (Hofmann & 

Fisher, 2012; Rothman, 2000), and learning processes more generally 

(Satterthwaite et al., 2012; Schultz, 2006), our findings challenge the popular 

notion that healthy choices should be easy and effortless (e.g., nudging; 

Gillebaart & De Ridder, 2015; Thaler & Sunstein, 2008). Of course, our studies 

clearly show that in situations in which self-control appraisals are unlikely to be 

present (e.g., in a restaurant, busy canteen) healthy choices should be easy 

choices. But in the long run, people might benefit more from repeatedly 

mastering instances of self-control conflict (Baumeister, Vohs, & Tice, 2007; 

Oaten & Cheng, 2007) – provided they are perceived as such. One interesting 

and important avenue for future research is therefore to investigate how 

experiences of self-control conflict are related to improvements (vs. decline) in 

self-control over time, and what role appraisals and emotions play in directing 

those effects. Based on our work, we predict that overcoming self-control 

conflict could be beneficial to the consolidation of self-control, but only when 

the respective self-control choices are appraised as acts of self-control. That 

again highlights the importance of finding an effective way of applying our 

appraisal manipulation to real life choice situations.  

Which other factors could help extract the positive potential of self-

control conflicts? First, there might be individual differences in the extent to 

which people engage in self-control appraisals once they encounter self-control 

conflicts (e.g., temptations). For example, there is evidence that for successful 

(but not for unsuccessful) self-controllers temptations act like alarm signals 

upon which higher-order goals are instantly activated, biasing behavior and 

possibly also appraisals towards goal-attainment (Myrseth, Fishbach, & Trope, 

2009). Such temptation-goal associations develop over time, and it seems that 

they can also be established through the use of implementation intentions 

(Kroese, Adriaanse, Evers, & De Ridder, 2011). Second, instead of providing an 

appraisal perspective which focuses on people’s self-control choices, one could 

also manipulate how people appraise the conflict experience. People should be 

more likely to experience overcoming conflict as accomplishment if they 



CHAPTER 3 

106 
 

appraise the associated difficulty as signaling commitment to an important 

higher-order goal, rather than as signaling a weakness for the irresistible 

hedonic pull. And last, the affective and emotional consequences of self-control 

conflict might also depend on individual differences in people’s ability to 

regulate their emotions more generally. For example, people who have chronic 

difficulty detaching from negative affective experiences (e.g., state orientation) 

may be less likely to adopt choice-consistent appraisals and therefore more 

likely to experience the negative effects of self-control conflict, compared to 

people for whom altering their emotional states is relatively easy (e.g., action 

orientation; Kuhl & Beckmann, 1994). 16 

 A related question concerns whether a similar appraisal manipulation 

would also be effective in letting participants adopt a hedonic goal perspective, 

so that the experience of conflict does not spoil but enhance the pleasure of an 

‘unhealthy’ choice. So far, our studies only suggest that this is not the default 

appraisal when making the ‘unhealthy’ choice, not even when the choices are 

made in a relatively hedonic restaurant setting (Study 3.1, 3.2, and 3.5). That is 

in line with previous research showing that hedonic enjoyment is usually 

overshadowed by self-conscious emotions, such as guilt (especially when the 

self-control conflict is strong; Hofmann et al., 2013; Macdiarmid & 

Hetherington, 1995). In those studies, however, hedonic goal appraisals were 

unlikely to be present, so that future research is needed to investigate whether, 

for example, framing their ‘unhealthy’ choice as a well-deserved treat could 

actually produce the predicted feelings of enjoyment. It would also be 

interesting to investigate the degree to which such occasional moments of 

hedonic pleasure are beneficial (vs. detrimental) to long-term self-control 

success. 

Some of the relationships that we predicted were not obtained, whereas 

some that were obtained were not predicted. First, in Study 3.5 we found that 

for participants who made a healthy choice and self-control appraisals were 

present, conflict strength was related to increased levels of pride, but it did not 

influence general affect or regret. That was unexpected because successfully 

resolving conflict should actually lead to a general boost in positivity 

(Schouppe et al., 2015). However, our prediction is still indirectly supported 

considering that our manipulation did alleviate conflict-triggered negativity. 

Alternatively, it is possible that our appraisal manipulation had a very specific 

                                                           
16 Study 3.2 and Study 3.5 include measures of action vs. state orientation (Kuhl & 
Beckmann, 1994). Findings regarding that measure are beyond the scope of the present 
chapter and will be presented elsewhere. 
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effect on the respective self-control emotion (i.e., pride), which would also be in 

line with previous research showing that pride is not necessarily accompanied 

by general positive affect (Giner-Sorolla, 2001). Second, in Study 3.4 we 

obtained first evidence for the positive potential of self-control conflict even 

though we did not initially predict it. That the self-control framing of Study 3.4 

was enough to trigger self-control appraisals highlighted the malleability of the 

appraisal process, but also that the mere framing of an experiment can – 

unintentionally – act as an ‘intervention’. That has important implications for 

future (experience sampling) studies. On the one hand, one should be aware 

that the experimental procedure might trigger a specific appraisal perspective 

influencing participants’ evaluations of their own behavior. On the other hand, 

an experience sampling study could, therefore, also be intentionally used as an 

intervention method to influence participants’ appraisals and behavior in a 

sustained manner. Specifically, experience sampling might increase the chronic 

accessibility of the focal (e.g., self-control) goal, and therefore encourage people 

a) to monitor their behavior regarding that specific goal more closely, b) to align 

their behavior with that specific goal in order to promote attainment, and c) to 

appraise their behavior from the perspective of the focal goal, thereby 

strengthening the behavior over time. 

A final point of discussion concerns the nature of our predictor 

variables difficulty and self-control conflict. First, we had measured choice 

difficulty as a proxy of self-control conflict in Studies 3.1 and 3.2 (e.g., Kleiman 

& Hassin, 2011), but extended this measure with a more direct self-control 

conflict estimate in the subsequent studies. Even though the two were 

consistently related and produced similar results, the effects for conflict were 

generally stronger (especially in Study 3.5). As discussed before, this 

discrepancy could be due to difficulty measuring not only self-control conflict 

but also other aspects of the choice situation (e.g., difficulty imaging the food 

options, impression management). We conclude that choice difficulty remains a 

relevant variable in the study of self-control conflict, but that future research 

might benefit from measuring self-control conflict more directly. Second, in all 

our studies our main predictor variables were assessed via self-report rather 

than manipulated. That implies that we cannot draw firm conclusions about the 

causality of the observed conflict effects. The reasoning behind our choice was 

that we were primarily interested in how different degrees of self-control 

conflict dynamically influence the intensity of affective and emotional reactions. 

That was important because variations in conflict strength exist (see Hofmann 

et al., 2012), but have until now been largely ignored in the study of self-control 
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emotions To still be able to draw causal conclusions, we tried to manipulate 

conflict strength as a categorical variable in Study 3.2, but that caused issues 

with the distribution of the other categorical predictor variable (i.e., choice) 

which was also free to vary. Despite the correlational nature of our effects, our 

findings provide us with highly consistent and important insights into the 

dynamics of the self-control process, and we are looking forward to further 

experimental tests of the ideas presented in this line of studies. 

 

Concluding Remarks 

Past research on emotional reactions to self-control choices has almost 

exclusively focused on how people’s choices, to resist or give in to a temptation, 

impact on how people feel about their choice afterwards. Accordingly, giving in 

to temptations (e.g., making an unhealthy food choice) has been associated with 

increased feelings of guilt, resisting temptations (e.g., making a healthy food 

choice) with increased feelings of pride. The present series of studies challenged 

the idea that emotional reactions are solely determined by what people choose. 

Accordingly, we showed that the experience of self-control conflict has an 

additional and predominantly negative influence. Not only does it spoil the 

hedonic pleasure of an unhealthy choice, it also spoils feelings of self-control 

success about a healthy choice (unless a self-control appraisal manipulation is 

administered). These findings are of considerable practical value because they 

highlight the potential benefits as well as costs of making healthy choices. Such 

a more nuanced view on self-control behavior is especially important in a 

culture in which the importance of making healthy choices is constantly and 

unanimously stressed. It goes without saying that we agree that healthy choices 

are generally desirable, and a necessary basis for an overall healthy lifestyle, but 

our findings also demonstrate that forcing yourself to make the healthy choice 

is in many situations more likely to hamper than to help future self-control. 

  



SPOILING THE PLEASURE OF SUCCESS 

109 
 

Appendix 1 

Overview of additional individual difference measures taken in each study.  

For more detailed information, please contact the first author. 

Study 3.1 

1. Achievement motivation (Elliot & Church, 1997) 
2. BIS/BAS(Carver & White, 1994) 
3. BMI 
4. Concern for dieting (subscale of Restrained Eating Scale; Herman & Polivy, 

1980) 

Note: each measurement was only completed by half the sample (given that scales 
were included for exploratory reasons).  

Study 3.2 

1. Action State Orientation (subscales AOD and AOF; Kuhl & Beckmann, 1994) 
2. BMI 
3. Concern for dieting (subscale of Restrained Eating Scale; Herman & Polivy, 

1980) 
4. Success of dieting (Meule, Papies, & Kübler, 2012) 

Study 3.3 

1. BMI 
2. Chronic prevention/promotion focus (van Stekelenburg & Klandermans, 2003) 
3. Concern for dieting (subscale of Restrained Eating Scale; Herman & Polivy, 

1980) 
4. Goal accessibility measure (self-developed word puzzle) 
5. Success of dieting (Meule, Papies, & Kübler, 2012) 

Note: each measurement was only completed by half the sample (given that scales 
were included for exploratory reasons).  

Study 3.4 

See Hofmann, Baumeister, Förster, & Vohs, 2012 

Study 3.5 

1. Action State Orientation (subscale AOD; Kuhl & Beckmann, 1994) 
2. Concern for dieting (subscale of Restrained Eating Scale; Herman & Polivy, 

1980) 
3. Maximization scale (short version, Nenkov, Morrin, Schwartz, Ward, & 

Hulland, 2008) 

4. Success of dieting (Meule, Papies, & Kübler, 2012)  
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Appendix 2 

Self-control appraisal questionnaire as used in Study 3.5. 

 (translated from Dutch) 

1. To what degree did you feel a desire for the pizza while making your choice 

(even if you in the end chose the salad)? (not at all – very strongly)  

 

The following questions refer to your desire for the pizza: 

2. To what extent did you try to resist the desire? (not at all – very much so) 

3. How difficult was it to resist the desire? (very easy – very difficult)  

4. How successful were you at resisting the desire? (not very successful – very 

successful)  

5. How do you feel at the moment? (positive – negative) 

6. How likely is it that you will actually make the same choice (for the salad or 

pizza) in the near future? (very unlikely – very likely) 

7. Was your desire for the pizza in conflict with any of the below goals (if your 

desire was in conflict with more than one goals, please choose the most 

important goal). If yes, with which one? (response options: healthy eating; 

losing weight; outer appearance; fitness; something else: ____; I did not have a 

desire for the pizza; my desire for the pizza did not conflict with a goal) 

8. How strong was the conflict between the desire for the pizza and the goal (you 

just ticked)? (very little conflict – a lot of conflict)  

9. How important is that goal to you? (very unimportant – very important) 

10. To what degree to you think you are in control of your desires? (no control – a 

lot of control) 
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CHAPTER 4  

 

Approach Avoidance Training in the Eating Domain:  

Testing the Effectiveness  

across Three Single Session Studies 
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avoidance training in the eating domain: Testing the effectiveness across three 

single session studies. Appetite, 85, 58-65. 
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The steep rise of overweight in large parts of the world demonstrates that a 

healthy lifestyle has become exceedingly difficult with palatable, energy-dense 

food being easily available and often too tempting to resist (Ng et al., 2014; 

WHO, 2015). The over-consumption of high-calorie food can cause severe 

health problems (e.g., heart disease, diabetes), which raises the acute question 

of how to help people change their eating patterns effectively. Research from 

outside the eating domain suggests that people can be trained to make healthier 

choices if they learn to automatically respond with avoidance movements to 

temptations (see Marteau, Hollands, & Fletcher, 2012). In the present studies we 

tested whether the training version of the approach-avoidance task (AAT-

training; Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011) is effective in 

modifying automatic response tendencies towards tempting but unhealthy 

food. 

 

Targeting Automatic Processes 

Over the past years, dual-process models of health behavior have become 

increasingly influential in explaining why people often fail to control their 

behavior in accordance with their long-term health goals (Hofmann, Friese, & 

Wiers, 2008; Strack & Deutsch, 2004). According to those models, unhealthy 

choices stem from impulsive (i.e., automatically activated approach) behavior 

towards rewarding stimuli (e.g., a chocolate cookie) which unfolds too fast to be 

controlled on time by the relatively slower and more effortful reflective 

processes (Gladwin, Figner, Crone, & Wiers, 2011). Indeed, the more rewarding 

people find a particular food the stronger their approach behavior (Brignell, 

Griffiths, Bradley, & Mogg, 2009; Veenstra & de Jong, 2010), and the more likely 

they are to actually consume it (Hofmann, Gschwender, Wiers, Friese, & 

Schmitt, 2008; Nederkoorn, Houben, Hofmann, Roefs, & Jansen, 2010). 

 The dual-process conceptualization inspired a new class of 

interventions aimed at modifying automatic precursors of behavior (e.g., Friese, 

Hofmann, & Wiers, 2011; Veling, Aarts, & Papies, 2011; Wiers, Gladwin, 

Hofmann, Salemink, & Ridderinkhof, 2013). One of those interventions is the 

AAT-training which has proven successful at changing unhealthy approach 

biases in the alcohol dependency domain. In the AAT-training, participants 

repeatedly make avoidance movements (e.g., pushing a joystick) in response to 

pictures depicting critical stimuli (e.g., alcohol beverages) and approach 

movements (e.g., pulling a joystick) to stimuli from a contrast category (e.g., 

soft drinks). Wiers and colleagues (Wiers, Rinck, Kordts, Houben, & Strack, 

2010) showed that after a single session of AAT-training, student participants 
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had developed an avoidance bias to alcohol pictures (i.e., relative faster 

avoidance than approach responses), and successfully trained participants also 

consumed less alcohol in a subsequent taste test. The effect was replicated in a 

sample of alcohol-dependent patients and extended with the finding that 

training led to lower relapse rates at one year follow-up (Eberl, Wiers, 

Pawelczack, Rinck, Becker, & Lindenmeyer, 2013; Wiers et al., 2011). 

In the food domain, the effectiveness of AAT-training has yet to be 

established. Some indirect evidence comes from Kemps and colleagues (Kemps, 

Tiggeman, Martin, & Elliott, 2013) who trained participants to associate words 

related to avoidance with chocolate pictures and found decreases in implicit 

preferences and craving for chocolate. No behavioral measures were taken 

though. A more direct application of AAT-training using joysticks (Fishbach & 

Shah, 2006, Study 5) found that participants subsequently made healthier snack 

choices. This latter finding is qualified, however, by a small sample, lack of 

baseline measures and other methodological weaknesses (e.g., approach-

avoidance responses were not disambiguated by a perceptual zooming feature; 

see below). Taken together, existing evidence is suggestive rather than 

conclusive and calls for additional and more rigorous testing.   

In the present studies, we apply AAT-training to the domain of healthy 

eating, and investigate whether training to avoid high-calorie food stimuli and 

approach low-calorie food stimuli changes (implicit and explicit) food 

preferences and eating behavior. Given the successful application of AAT-

training against alcohol addiction (Wiers et al., 2011) one might hypothesize 

that training can also change food preferences. However, preferences for fatty 

and sweet food have a very strong innate basis (Drewnowski, 1997) and might 

thus be less easily adjusted than preferences for alcohol. Moreover, the category 

‘unhealthy food’ is much fuzzier than ‘alcoholic beverage’ which implies that in 

the latter case stimulus response associations are more easily processed (Rosch, 

Simpson, & Miller, 1976). Accordingly, successful AAT-training of food 

preferences should not be taken for granted but needs to be empirically tested. 

Irrespective of the outcome, such tests will have high informative value to all 

researchers and clinicians who want to target automatic preferences for 

unhealthy food. 

 

General Method 

The present studies investigated the extent to which AAT-training can modify 

participants' implicit and explicit food preferences and eating behavior. To keep 

the sample homogenous with respect to general eating behavior and food-
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related attitudes, we only tested women (Rolls, Fedoroff, & Guthri, 1991). In 

three single session studies participants were randomly assigned to 

experimental AAT-training in which they learned to avoid pictures of 

unhealthy food or to sham AAT-training without systematic avoidance of 

unhealthy food stimuli. As previous research in this domain suggests (Rinck & 

Becker, 2007; cf. Neumann & Strack, 2000) actual approach versus avoidance 

movements during AAT-training should be disambiguated by visual feedback 

of pictures zooming in versus out, respectively. In fact, actual arm movements 

seem to be unnecessary which allows for the use of key presses as an alternative 

response mode (Peeters, Wiers, Monshouwer, van de Schoot, Janssen, & 

Vollebergh, 2012; see also Seibt, Neumann, Nussinson, & Strack, 2008).  

Stimulus-specific approach-avoidance biases were assessed before and 

after the training phase. After the training we assessed differences in implicit 

preferences towards healthy and unhealthy food stimuli (Study 4.1: IAT, Study 

4.2 and 4.3: affective priming task), explicit preferences (Study 4.1 and 4.2), and 

actual eating behavior (Study 4.1: snack choice, Study 4.3: food consumption). 

In Study 4.2 and 4.3 we also tested the moderating role of individual differences 

in impulse strength and diet goal strength. 

Analysis plan. Stimulus-specific biases before and after the AAT-

training were assessed by measuring participants’ mean reaction times (RT) 

during push (i.e., avoidance) versus pull (i.e., approach) movements in 

response to pictures of either unhealthy food or control stimuli (Study 4.1 and 

4.2: healthy food, Study 4.3: stationery objects). We computed mean bias-scores 

per assessment phase (bias-scorecontrol = control push – control pull; bias-

scoreunhealthy = unhealthy push – unhealthy pull), with positive scores indicating 

an approach bias, and negative scores an avoidance bias. In all RT-tasks, data 

were prepared by excluding incorrect trials, RTs above 2000 ms or below 200 

ms, and RTs three SDs above/below the mean RT of each participant (see Wiers 

et al., 2010).  

To test whether the AAT-training affected participants’ bias-scores, we 

conducted 2 (stimulus: unhealthy vs. control; within)  2 (time: pre- vs. post-

assessment; within)  2 (training condition: experimental vs. sham; between) 

mixed model ANOVAs. Since previous AAT-research found the strongest 

effects on the critical stimulus group (i.e., alcohol), we additionally ran analyses 

for unhealthy and control stimuli separately. Mixed model ANOVAs were also 

used to assess the effect of training on implicit preferences. Between-group 

differences on explicit and behavioral measures were tested with independent 
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sample t-tests (two-tailed). Throughout all analyses the level of significance was 

p = .050.  

 

Study 4.1 

Method 

Participants. Fifty-two students participated for course credit or € 10. 

Sample size was determined based on Fishbach and Shah (2006). Due to a 

technical error the data of one participant were unusable reducing the sample 

to fifty-one (Mage = 20.47, SD = 2.34, nexperimental = 26). 

Materials and procedure. Participants signed informed-consent, 

reported their demographic information, their height and weight, and 

completed the following tasks in the respective order. The entire study was 

computer-based and took part in individual cubicles.  

AAT-assessment/-training. Participants received the instruction to keep 

their forearms steady on the armrests of their chair, and hold a response stick in 

each hand. On top of each stick was a response button that could be pressed 

with the thumb of the respective hand. The task was to indicate as quickly and 

accurately as possible the format (horizontal vs. square) of individually 

presented pictures by making a right or left button press. In approach-trials, 

button-presses initiated the picture to zoom in thereby simulating a pull 

movement. In avoidance-trials, pictures zoom out thereby simulating a push 

movement. Picture format to trial type to response assignment was 

counterbalanced between participants. Half of the trials were always avoidance 

trials, half were approach trials. The task started with 20 practice trials. Then 

participants completed  80 pre-assessment trials in which they avoided equal 

numbers of unhealthy and healthy stimuli, followed by 360 experimental/sham 

trials (experimental: avoidance of 90% unhealthy stimuli and 10% healthy trials; 

sham: proportion identical to pre-assessment), and finally another 80 post-

assessment trials (proportion identical to pre-assessment). Participants saw in 

total 12 high-calorie pictures (e.g., a plate with chips) and 12 low-calorie 

pictures (e.g., a plate with carrots; taken from a validated stimulus set, 

Charbonnier, van Meer, van der Laan, Viergever, & Smeets, 2016). Food items 

from each category could be either sweet or savory, which did not affect 

analyses in any of the present studies. Half of the pictures presented in the 

experimental/sham and post-assessment phases were always novel with 

respect to the preceding phase. There were five equally distributed, self-timed 

breaks. Throughout all phases participants received accuracy feedback and had 
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to correct inaccurate responses. Task completion time was approximately 15 

minutes. 

Implicit preference measure. Participants completed an IAT 

(Greenwald, McGhee, & Schwartz, 1998) to measure implicit associations 

between food-related words (healthy vs. unhealthy) and valenced words 

(positive vs. negative) and words related to either approach or avoidance. 

Because we only found a significant congruency effect (e.g., healthy-

positive/approach was processed faster than healthy-negative/avoidance) we 

do not further discuss this measure. Interested readers can contact us for further 

information.   

Explicit measure. To assess participants’ propensity to make healthy 

life-style choices we presented ten short scenarios. At the end of each scenario 

participants chose between a healthy and an unhealthy option (e.g., “You are on 

a break between lectures, which of the two snacks would you get from the 

canteen? a) banana b) chocolate bar”). After individual item inspection, two 

items were identified as having low item discrimination (Ds < .17; Ebel, 1954). 

The total number of healthy choices across the remaining eight scenarios served 

as dependent variable.  

Behavioral choice. Subsequently, participants were invited to pick one 

of three different snacks (tangerine, granola bar, or chocolate bar – presented 

here in descending order of healthiness) as an additional reward for 

participation.  

Exit interview. An oral funnel-debriefing method was used to test whether 

participants were aware of the aim of the study and the manipulation.  

Two-week follow-up. Two weeks after participation, we emailed 

participants (49% response rate) and asked three questions about the frequency 

of health behavior in the past week (“In the last seven days, on how many days 

did you consume fresh fruit/consume ready meals/do sports.”), and four 

questions about their health behavior (e.g., “In the last seven days I was eating 

healthily”; 1 = completely disagree, 7 = completely agree; α = .64).  

 

Results and Discussion 

The data of two participants were incomplete which leads to deviating dfs in the 

respective analyses. Participants’ body mass index (BMI = kg/m2; M = 21.57, SD 

= 2.67) did not differ between conditions (p = .234), and did not significantly 

affect any of the analyses below.  

AAT. Following our RT data preparation strategy, we excluded 6.90 % 

of all trials. The overall analysis did not reveal the predicted three-way 
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interaction, F(1, 48) = 2.52, p = .119, ƞp
2 = .05. Following up on our stimulus-

specific hypotheses, we found a trend for group-differences in bias-score 

changes towards unhealthy stimuli, F(1, 48) = 3.78, p = .058, ƞp
2 = .07. Bias-

scores for unhealthy food stimuli tended to decrease in the experimental 

condition, t(25) = 1.92, p = .066, d = 0.38, but not in the sham condition, p = .338. 

This implies a somewhat larger change towards avoiding unhealthy food 

stimuli in the experimental condition only (see Figure 4.1, for descriptive 

statistics see Table 4.1). The same set of analyses for healthy stimuli did not 

reveal any significant effects (all ps > .400). 

 

 
 

Figure 4.1. Study 4.1 (AAT), mean bias-scores (push – pull) in milliseconds per stimulus 

category (healthy vs. unhealthy), assessment phase (pre-vs. post-assessment) and 

condition (experimental vs. sham). Positive scores indicate an approach bias, negative 

scores indicate an avoidance bias. Error bars +/- 1 SE. 

 

Explicit and behavioral measures. There was a trend for participants in 

the experimental condition (M = 4.60, SD = 1.61) to make healthier choices on 

the questionnaire than participants in the sham condition (M = 3.79, SD = 1.47), 

t(47) = -1.83, p = .073, d = 0.52. Participants’ actual snack choice did not differ 

between conditions, χ2(2) = 3.62, p = .164. Follow-up measures revealed only 

one significant comparison: participants in the experimental condition 
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consumed significantly less ready-meals in the last week than participants in 

the sham condition, t(23) = 2.48, p = .021, d = 0.99. 

Additional analyses. First, we explored whether participants’ relative 

bias-score at pre-assessment (∆ = unhealthy – healthy, higher scores indicating a 

stronger approach bias to unhealthy stimuli) moderated any training effects on 

the subsequent dependent measures (cf. Eberl et al., 2013). This was not the case 

(all ps > .100).  

Following Wiers and colleagues (2010), we then compared successfully 

trained participants from the experimental condition (i.e., whose bias-score was 

lower at post-assessment compared to pre-assessment; nexperimental = 15) with the 

sham condition and found that the former more often chose the healthy option 

on the questionnaire (M = 5.00, SD = 1.81) than the latter (M = 3.79, SD = 1.47), 

t(37) = -2.28, p = .028, d = 0.74. Moreover, successfully trained participants also 

made healthier snack choices compared to the sham condition (tangerine vs. 

granola vs. chocolate: experimental 9 vs. 2 vs. 5, sham 4 vs. 9 vs. 12), χ2 (2) = 

7.65, p = .022. 

Together, Study 4.1 provides only weak support for the effectiveness of 

AAT-training in changing implicit and explicit preferences for food. Only 

successfully trained participants made healthier hypothetical and actual food 

choices. Perhaps our design was not yet optimal to find stronger effects. First, it 

is possible that our study was underpowered if Fishbach and Shah’s (2006) 

effect size was actually overestimated. On the basis of the effect-size observed 

in Study 4.1 (d = 0.50), we would need at least 102 participants to reach a power 

of .80. Second, possibly the AAT post-assessment phase, which technically 

resembles a sham training, weakened the training effect on subsequent explicit 

and implicit measures. In Study 4.2 we addressed those shortcomings.  

 

Study 4.2 

Study 4.2 was set up as a replication of Study 4.1 with an increased sample size 

and a number of methodological improvements. First, we measured implicit 

preferences between the (sham) training phase and the post-assessment phase. 

Second, as a measure of implicit preferences we replaced the IAT with an 

affective priming task, because responses in the IAT are more strongly 

influenced by the evaluation category labels than by the evaluation of the 

specific stimuli (De Houwer, 2001). Third, to improve the explicit measure, we 

dropped the non-functional items from the food-choice questionnaire and 

increased the amount of response options. Fourth, to explore whether AAT-

training influences more the motivational or the evaluative properties of food 
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stimuli we asked participants at the end of the study to rate all food stimuli 

used in the AAT on the liking and wanting dimension (Berridge, 1996). Finally, 

we measured individual differences in eating impulse strength, dieting goal 

strength, and general self-control. Impulse strength and goal strength might 

influence training effects (see Veling, Aarts, & Stroebe, 2013), while increased 

self-control might moderate the effect of implicit preferences on behavior (see 

Hofmann et al., 2008). 

 

Method 

Participants. One-hundred-sixteen students participated for course 

credit or € 7. We excluded twelve participants (N = 104, Mage = 20.77, SD = 2.94, 

nexperimental = 52). Three because they had already participated in Study 4.1, seven 

because they had guessed the main hypothesis, and two due to technical error. 

The procedure and materials were identical to Study 4.1 except where noted. 

Materials and procedure. Participants reported their hunger-level and 

how many hours ago they had eaten last.  

Individual difference measures. Impulse strength was measured with 

the 21-item Power of Food Scale (α = .86; Lowe et al., 2009). To measure dieting 

goal strength, participants filled out the 6-item Concern for Dieting subscale of 

the Revised Restrained Scale (α = .75; Herman & Polivy, 1980), they rated how 

important dieting was for them (two items; α = .53), and their perceived dieting 

success (three items, α = .62; Meule, Papies, & Kübler, 2012). Self-control was 

measured with the 13-item Brief Self-control Scale (α = .83; Tangney, 

Baumeister, & Boone, 2004).  

AAT-assessment/-training. AAT-training was identical to the one used 

in Study 4.1 except that responses were given on a keyboard by pressing the ‘E’ 

(approach) and ‘I’ (avoidance) keys with the index finger of the left and right 

hand, respectively. Key to response assignment was counterbalanced between 

participants. Moreover, implicit food preferences were assessed between the 

experimental/sham and the post-assessment phase.  

Implicit preference measure. We used an affective priming task (Fazio, 

Sanbonmatsu, Powell, & Kardes, 1986) to measure implicit food preferences. 

Participants were instructed to indicate as fast and accurately as possible 

whether words presented on the screen were of positive or negative valence. 

They were further told that a directly preceding prime was not relevant for 

their response. There were three prime categories (pictures of healthy or 

unhealthy food, or stationery objects; three pictures per category; 2/3 of the 

food pictures were from the AAT-training phase), and two different target 
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categories (positive and negative target words; eight words per category; all 

adjectives, e.g., nice, stupid). Prime pictures were visually matched for 

brightness and target words were similar in word length. 

 

Table 4.1. 

Mean AAT Bias-scores (Push – Pull) and Standard Deviations in Milliseconds as a 

Function of Stimulus Category, Assessment Phase and Condition in Studies 4.1 – 4.3. 

  

 

Control Stimuli 

 

Unhealthy Food 

Stimuli 

  

Pre 

 

Post 

 

Pre 

 

Post 

 

 

 

Condition  

 

M (SD) 

 

M (SD) 

 

M (SD) 

 

M (SD) 

      

Study 4.1 Sham (n = 24) 3 (85) 9 (72) 0 (84) 19 (62) 

      

 Experimental     

(n = 26) 

10 (87) 22 (50)* 6 (62) -21 (55) † 

      

Study 4.2 Sham (n = 52) 28 (50)* 13 (52) 14 (47)* 5 (55) 

      

 Experimental  

(n = 52) 

11 (52) 16 (52)* 16 (59)† 10 (46) 

      

Study 4.3 Sham (n = 51) -55 (80)* -39 (71) * -9 (103) -35 (67) * 

      

 

 

Experimental  

(n = 52) 

-68 (99) * -33 (74) * -34 (93) * -40 (115) * 

Note. Control stimuli were healthy foods in Study 4.1 and 4.2, and stationery objects in 

Study 4.3.T-tests were carried out to test whether single cell bias-scores deviated from 

0. Positive scores indicate an approach bias; negative scores indicate an avoidance bias. 

Bias-scores in Study 4.3 should be interpreted in relative terms due to a joystick specific 

artifact which led to all bias-scores being negative (see Larsen et al., 2014, for a similar 

observation).   

† p < .1, * p < .05 
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Reliability was acceptable for positive target words (αhealthy = .47, αunhealthy = .62) 

but very low for negative targets (αhealthy = - .04, αunhealthy = -.02; Borkenau & 

Mauer, 2007). Since excluding any of the negative words did not improve the 

reliability substantially we continued with the present sets.  

Participants started with eight practice trials and then completed 108 

randomly presented experimental trials (18 trials per prime  target 

combination). Each trial started with the presentation of a fixation cross (for 

1000 or 2000 ms), after which the prime was presented (size: 10 cm  15 cm) for 

200 ms and immediately masked by a black screen for 50 ms (SOA = 250 ms). 

The target appeared in the center of the screen (in capital letters) and remained 

there until the participant responded. Accuracy feedback was only given 

during the practice phase. Throughout the task, valence labels remained on the 

top left and top right of the screen. Halfway, participants took a self-timed 

break. 

Explicit measures. We used an improved questionnaire from Study 4.1. Three 

scenarios were excluded and for the remaining seven scenarios we increased 

the response options from two to six (three healthy and three unhealthy 

options) and gave participants the opportunity to generate another option 

(7.50 % of all responses).  

We further obtained liking ("How tasty do you find the food on the 

picture?") and wanting ratings ("How much would you like to eat the food on 

the picture right now?") for each picture used in the AAT-training. Participants 

responded on a visual analogue scale ranging from zero to hundred. 

 

Results and Discussion 

Neither participants’ BMI (M = 21.01, SD = 2.79) nor any other individual 

differences differed between conditions (for BMI p = .224), and did not 

significantly affect any of the analyses below.  

AAT. Following our analysis strategy, we excluded 7.26% of all trials. 

Neither the overall mixed model analyses, nor the stimulus specific analyses 

produced any significant effects (all ps > .150; see Table 4.1). 

Implicit preference measure. As pre-determined in the analysis 

strategy, we excluded 6.80 % of all trials. A 3 (prime: healthy vs. unhealthy vs. 

control; within)  2 (target: positive vs. negative; within)  2 (training condition: 

experimental vs. sham; between) mixed model ANOVA on the mean RTs only 

produced a main effect of target, F(1, 102) = 4.28, p = .041, ηp² = .04. Participants 

generally responded faster to positive (M = 596, SE = 9) than to negative targets 
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(M = 605, SE = 11). There were no differences between trained and untrained 

pictures. 

Explicit measures. We found no difference between conditions in the 

amount of healthy food choices (Mexperimental = 2.98, SD = 1.35; Msham = 3.19, SD = 

1.60; t(102) = 0.73, p = .467, d = 0.14), or in participants’ wanting and liking 

ratings (all ps > .250). 

Additional analyses. Neither self-reported individual differences in 

impulse strength, dieting goal strength, and self-control, nor relative bias-scores 

at pre-assessment significantly influenced the training effect in the AAT and on 

subsequent dependent measures (all ps > .050). 

As in Study 4.1, we explored whether successfully trained participants 

(nexperimental = 31) show differences on any of the dependent variables when 

compared to the sham condition, which was not the case (all ps > .250). 

 

Study 4.3 

Study 4.2 did not reveal any signs of effectiveness of AAT-training in changing 

food preferences. In Study 4.3, we changed the set-up another time to create 

what we considered optimal circumstances for the effect to occur. First, we used 

pictures of chocolate as unhealthy stimuli and pictures of stationery objects 

(e.g., envelopes; pencils) as control stimuli to create less fuzzy training 

categories. Second, we only recruited participants with a strong desire for 

chocolate and intentions to reduce chocolate intake because previous research 

suggests that training might be most effective for people that find the stimuli 

motivationally relevant (Eberl et al., 2013; Veling et al., 2013). To further boost 

the hedonic response to chocolate, we induced craving before the training. 

Third, while Studies 4.1 and 4.2 used response keys (e.g., Peeters et al., 2012), 

Study 4.3 tried to strengthen the approach-avoidance experience by using a 

joystick. Finally, we replaced the single-act behavioral choice task from Study 

4.1 with a bogus taste test. In comparison, the taste test is a rather unobtrusive 

behavioral measure and might thus be more prone to influences from implicit 

preferences. 

 

Method 

Participants. We recruited 104 students in return for course credit or € 

10. We excluded one participant (N = 103, Mage = 21.94, SD = 3.59, nexperimental = 

52) whose accuracy scores in the AAT and the affective priming task were 

extremely low (< 50% correct). Participants were asked to abstain from 

chocolate 24 hours before participation (Kemps & Tiggemann, 2009), and not to 
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eat or drink sweet beverages up to three hours before participation (Segerstrom 

& Solberg Nes, 2007). The procedure and materials were similar to the previous 

studies except where noted.  

Materials and procedure. Participants reported when they had last 

eaten chocolate and any food. We also asked them to rate their current 

chocolate craving and general hunger on scales from 0 to 100.  

Individual difference measures. We used the same individual difference 

measures as in Study 4.2 (Concern for Dieting subscale α = .73; Importance α 

= .65; Success α  = .62; Power of Food scale α = .88; Self-control scale α = .84), 

and added the 10-item Craving subscale of the Attitudes to Chocolate 

Questionnaire (α = .80; Benton, Greenfield, & Morgan, 1998).  

Craving induction. To enhance chocolate-craving, all participants were 

presented with a plate of seven individually wrapped chocolates from which 

they were asked to choose their two favorites, to unwrap them and to stay 

engaged with them but to not eat them (Smeets, Roefs, & Jansen, 2009). After 

two minutes the chocolates were removed.  

AAT-assessment/-training. The stimulus set comprised 30 pictures (15 

chocolate, 15 stationery objects) derived from an online database and selected in 

a pre-test so that the two categories were similar in complexity (p = .838). 

Participants used a joystick to push or pull a picture away or towards them as 

indicated by perceptual feedback of pictures zooming out or in, respectively. 

The response defining format was changed from horizontal vs. square to tilted 

to the right vs. left (each picture was tilted by three degrees; see Larsen et al., 

2014).  

 Participants first completed 16 practice trials, then 80 pre-assessment 

trials, 320 experimental trials, 80 post-assessment trials, and finally a refresh 

phase of 80 trials in which the responses contingencies were identical to the 

experimental phase. This last phase was added to maximize the training effect 

through counter-acting a possible neutralization of the training during post-

assessment.  

Implicit preference measure. The affective priming task was 

administered after the AAT-refresh phase. The task comprised only two prime 

categories: chocolate and control pictures (four per category, half were taken 

from the AAT-training phase). Targets were positive and negative words, 

matched for word length and with sufficient reliability for positive targets (α 

= .64) and negative targets (α = .53, after one negative target word was 

excluded). There were 8 practice trials and 128 experimental trials in total, and 

the fixation cross duration was kept constant at 1000 ms. 
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Behavioral measure. We used a bogus taste test adapted from Hofmann 

and Friese (2008) in which participants spent five minutes to taste and evaluate 

chocolate M&Ms (initial amount 125 g). The amount eaten was unobtrusively 

measured by a condition-blind experimenter.   

 

Results and Discussion 

Participants’ BMI (M = 22.04, SD = 3.98) had no effect on any analyses and did 

not differ between conditions (p = .438). Conditions differed in self-control 

though. The sham condition reported higher self-control scores (M = 3.11, SD = 

0.60) than the experimental condition (M = 2.77, SD = 0.66) , t(101) = 2.77, p 

= .007, d = 0.54. No other individual differences differed between conditions, 

and, unless mentioned below, did not affect any of the analyses. 

AAT. Following our analysis strategy, we excluded 5.69 % of all trials. 

The overall mixed model ANOVA yielded a main effect of stimulus, F(1, 101) = 

8.44, p = .005, ηp² = .08. Participants were generally more avoidant to control 

stimuli (M = -49, SE = 6) than to chocolate stimuli (M = -30, SE = 7). This effect 

was, however, qualified by a stimulus by time interaction, F(1, 101) = 8.01, p 

= .006, ηp² = .07. Whereas there was no difference over time in the response to 

chocolate stimuli, t(102) = 1.28, p = .204, d = 0.13, there was an increase in 

approach bias (or more correctly, a decrease in avoidance bias; see Table 4.1) to 

control stimuli, t(102) = -2.32, p = .022, d = 0.23. In contrast to our hypotheses, 

condition did not have an effect. 

Implicit preference measure. Following our analysis strategy, we 

excluded 6.90 % of all trials. We subjected mean RTs to a 2 (prime: chocolate vs. 

control; within)  2 (target: positive vs. negative; within)  2 (training condition: 

experimental vs. sham; between) mixed model ANOVA. We obtained a main 

effect of target, F(1, 101) = 7.82, p = .006, ηp² = .07, with positive targets being 

generally reacted to faster (M = 567, SE = 9) than negative targets (M = 576, SE = 

9), and a main effect of prime, F(1, 101) = 6.32, p = .014, ηp² = .06, with responses 

being generally faster after chocolate primes (M = 568, SE = 9) than after control 

primes (M = 575, SE = 9). We also found a prime by target interaction, F(1, 101) 

= 35.76, p < .001, ηp² = .26. Responses to positive targets were significantly faster 

than to negative targets when preceded by a chocolate prime (p < .001). 

However, when preceded by a control prime, responses to positive targets were 

slower than to negative targets (p = .046). The hypothesized three-way 

interaction was not found (p = .527). There were no differences between trained 

and untrained pictures. 
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Behavioral measure. A t-test revealed that – surprisingly – participants 

in the experimental condition (M = 31.44 g, SD = 17.95) consumed more M&Ms 

than participants in the sham condition (M = 23.98 g, SD = 14.01), t(101) = -2.35, 

p = .021, d = 0.46. The two conditions did not differ on their explicit evaluation 

of the M&Ms (all ps > .200). Since there was a significant relationship between 

self-control and M&M consumption (r = -.22, p = .023), and self-control scores 

were higher in the sham condition (see above) we repeated the analysis with 

self-control as a covariate, which reduced the effect to a trend, F(1, 100) = 3.32, p 

= .072, ηp² = .03.  Those condition differences in M&M consumption were 

possibly a chance finding; alternatively they could signal a behavioral rebound 

effect (Erskine, 2008).  

Additional analyses. We further found that self-control moderated the 

stimulus by time interaction on the AAT, F(1, 99) = 8.77, p = .004, ηp² = .08. Only 

for participants high in self-control (median split) did we find the stimulus by 

time interaction (F(1, 54) = 15.40, p < .001, ηp² = .22; low self-control p = .596). 

Participants high in self-control became more avoidant to chocolate stimuli, 

t(55) = 2.30, p = .026, d = 0.31, and more approaching to control stimuli, t(55) = -

2.78, p = .007, d = 0.37.  

We then tested if participants’ relative pre-assessment bias-score 

influenced the effect of condition on subsequent dependent measures. This was 

only the case in the affective priming task (4-way interaction, F(1, 99) = 8.74, p 

= .004, ηp² = .08), which after more detailed inspection, however, appeared to be 

driven by two extreme cases in the sham condition. 

When we included only successfully trained participants (nexperimental = 

15), all pattern of results remained the same.   

 

General Discussion 

The aim of the present research was to test the effectiveness of AAT-training in 

the eating domain. AAT-training has been successfully employed in the alcohol 

domain (Eberl et al., 2013; Wiers et al., 2010, 2011) and there is some 

preliminary evidence suggesting that it might also have beneficial effects on 

eating behavior (Fishbach & Shah, 2006; Kemps et al., 2013). Overall, across 

three single session studies using rigorous methods and sufficient statistical 

power we could not find conclusive evidence for its effectiveness in changing 

normal-weight participants’ implicit or explicit food preferences and/or eating 

behavior. 

In line with work in the alcohol domain, Study 4.1 supported the 

hypothesis that training changes response biases to unhealthy food stimuli and 
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leads to healthier dietary choices, at least for the subset of participants who 

were trained successfully. However, Study 4.2, using a similar procedure but 

more statistical power, failed to reproduce those results. In Study 4.3 we 

adjusted our design to incorporate the recent finding that modification of 

implicit preferences is most successful when stimuli are motivationally relevant 

(Eberl et al., 2013; Veling et al., 2013). We therefore only invited participants 

with a strong desire for chocolate (and a general intention to reduce intake), and 

further maximized their hedonic impulse through a craving induction. All 

participants, independent of condition, became more approaching to control 

stimuli when measured on the AAT. For those high on self-control we also 

found an increase in avoidance bias for chocolate. In the affective priming task, 

however, all participants were more positive about chocolate, and participants' 

consumption in the taste test was higher in the experimental than in the sham 

condition, possibly due to coincidental between-group differences in self-

control.  

Together, our findings do not replicate AAT-training studies from the 

alcohol domain (Eberl et al., 2013; Wiers et al., 2010, 2011), nor the scarce 

evidence reported from the eating domain (Fishbach & Shah, 2006; Kemps et al., 

2013). Although it is impossible to draw firm conclusions from null-findings, 

we can safely say that AAT-training effects, if they exist, are not as easily 

obtained for food as for alcohol, and that the reported evidence so far sketches 

an overly optimistic picture. 

What could have prevented AAT-training effects to become apparent in 

our studies? We can preclude a variety of variables such as task characteristics, 

quality of measurement, and individual differences in impulse or diet goal 

strength. We can also rule out the explanation that unhealthy food is too fuzzy a 

category because Study 4.3 failed to train an avoidance bias towards the specific 

subcategory of chocolate. Four alternative explanations remain: perhaps 

training does not work effectively for normal-weight people. Unfortunately, 

previous studies (Fishbach & Shah, 2006; Kemps et al., 2013) do not report on 

their participants’ BMI, which renders comparisons difficult. Since their studies 

were, however, also conducted in student samples, their BMI range was 

probably similar to ours. A second explanation could be that a single session, 

albeit sufficient to change alcohol preferences in heavy drinking students 

(Wiers et al., 2010), is not enough to influence people’s powerful innate 

preferences for high-calorie food. These possibilities we currently address in a 

multiple-sessions AAT-training using a sample with a greater BMI range 
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(www.impliciet.eu; see also Supplementary Material 2 for a preliminary 

analysis).  

A third explanation could be that, unwittingly, the set-up or framing of 

the task have activated strong dieting goals that attenuated approach biases 

towards unhealthy stimuli. Pre-assessment bias-scores indeed show no 

evidence that our samples had strong initial approach tendencies to unhealthy 

stimuli, although in Study 4.3 pre-assessment bias-scores were actually 

relatively more favorable towards chocolate than towards control stimuli (see 

Table 4.1). On the other hand, however, pre-assessment biases are notoriously 

difficult to detect in the AAT irrespective of training effectiveness, and in the 

present studies, there was no indication of pre-assessment bias strength 

moderating training effectiveness (but see the study by Eberl et al., 2013, which 

found the moderation, probably because of sufficient statistical power, N > 500). 

We should thus be careful to conclude, solely based on pre-assessment scores, 

that a lack of unhealthy impulses prevented AAT-training to be effective. The 

activation of health goals can be expected to occur in many intervention studies 

(for a theoretical perspective, see Stroebe, van Koningsbruggen, Papies, & 

Aarts, 2013), and there is no reason to assume that this is particularly 

problematic for the effectiveness of AAT-training (Wiers et al., 2011).   

A final reason why the present training was not effective could of 

course be that food preferences simply cannot be changed through automatic 

behavior training. This possibility seems to be unlikely, however, given the 

success of alternative implicit training methods (Veling et al., 2011, 2013). 

 

Conclusion  

Methods to change automatic response tendencies have become increasingly 

popular to improve people’s health. The current studies set out to test the 

effectiveness of AAT-training. While such training has proven effective in 

reducing implicit preferences for alcohol we could not find evidence that it 

works reliably in the domain of unhealthy food, at least not in single training 

sessions for normal-weight populations. We thus could not replicate 

preliminary evidence for successful training effects using similar techniques. 

Although we remain optimistic that AAT-training could eventually be used to 

make people’s eating choices healthier, our studies clearly show that we have 

yet a long way to go. Future research will benefit from our experience in the 

progress towards healthy eating. 
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Self-control conflicts are pervasive in everyday life (Hofmann, Baumeister, 

Förster, & Vohs, 2012). Whether it is the desire to open the box of biscuits right 

after lunch despite the goal to reduce unhealthy snacking. Or the desire to buy 

the fancy phone despite the goal to save money. In both cases self-control is 

needed to inhibit the desire (i.e., impulse) and to bring behavior in line with 

one’s higher-order goal (Milyavskaya & Inzlicht, in press). To improve self-

control, we thus need to know how people experience and subsequently deal 

with self-control conflicts. The present dissertation set out to contribute to this 

overarching goal through applying the insights from different literatures to the 

study of self-control conflicts: First, the cognitive control literature suggests that 

conflict triggers control which brings subsequent behavior in line with (task) 

goals. Chapter 2 investigated whether this conflict-triggered control mechanism 

also operates in the presence of motivationally charged distractors (cf. 

temptations). Second, many different literatures have demonstrated that (e.g., 

response, attitudinal, decisional) conflicts are associated with negative affect. In 

Chapter 3, I asked whether this is also the case for self-control conflicts, and if 

so, how this negativity would influence people’s emotions, evaluations and 

behavioral reactions to their self-control choices. And finally, based on the 

findings in Chapter 2 and 3 it seemed that reducing impulse strength could be 

one way of preventing conflict to occur, ultimately increasing the likelihood of 

making healthy choices. Whether this would indeed be the case was tested in 

Chapter 4. 

In this General Discussion I will elaborate on the findings pertaining to 

each of the research questions raised throughout the present dissertation. I will 

also attempt to integrate the findings across the chapters, and along the way 

point to possible avenues for future research. After discussing several 

limitations, I will conclude with some practical advice on how to improve 

control over eating behavior. 

 

The Benefits of Conflict: Conflict Triggers Control 

The present dissertation adopted different perspectives on self-control conflicts 

and thereby exposed their potential benefits as well as their costs. Highlighting 

a clear benefit of conflict, the cognitive control literature has demonstrated that 

the occurrence of response conflict (e.g., in a Stroop task) triggers the 

mobilization of resources, or control, which are then utilized to solve the 

conflict in favor of the task-goal (Botvinick, Braver, Barch, Carter, & Cohen, 

2001). Moreover, the upregulation of resources does not only serve conflict 

resolution at the current trial, but carries over to the next trial, in which 
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performance is typically characterized as relatively more (less) influenced by 

task relevant (irrelevant) information (i.e., better conflict resolution). The goal of 

Chapter 2 was to test whether this dynamic control mechanism (i.e., conflict 

adaptation) also operates in the presence of motivationally charged distractors, 

cues of motivational relevance which might distract from and thus undermine 

the execution of the task-rule (cf. temptations). Such a test provided information 

about the degree to which momentary increases in control can indeed facilitate 

the inhibition of motivationally charged distractors and bring behavior in line 

with the higher-order (task) goal.  

 Chapter 2 reports four experimental studies which tested whether 

conflict adaptation prevailed in the presence of motivational distractors. More 

specifically, participants completed a modified Stroop task in which they had to 

respond to the color of the target figure and ignore the (congruent vs. 

incongruent) color of the adjacent non-target figure. Motivational (vs. neutral 

vs. no) distractors were inserted at the non-target location of each following 

trial, and signaled monetary gain or loss. Importantly, gains or losses were not 

contingent of current trial performance, but on overall task performance, which 

further increased their distracting potential (see Bijleveld, Custers, & Aarts, 

2011). Considering that conflict adaptation is especially geared towards target 

activation and non-target inhibition, presenting the motivational distractor at 

the non-target location created a situation of direct competition between 

distractor and target processing.  

 Accumulated evidence from four studies suggested that the conflict 

adaptation mechanism was not fully protected in the presence of a motivational 

distractor. Specifically, though conflict adaptation still occurred to some degree, 

it was significantly reduced in the presence of motivational distractors 

compared to when there was no or a neutral distractor present. Those findings 

supported the prediction derived from the resource competition account 

(Pessoa, 2009), according to which the processing of motivational (or affective) 

information relies on the same resources as cognitive control. Once both 

processes are engaged at the same time, as is the case when in direct 

competition, motivational distractors divert and consume resources needed for 

the execution of control, thereby undermining the conflict adaptation effect (see 

Padmala, Bauer, & Pessoa, 2011).  

 Each of the four studies tested the same basic question, but looked at 

one additional aspect of the process of interest. Study 2.1, for example, tested 

whether conflict adaptation might be better protected when the motivational 

distractor appeared on the non-target (vs. target) location. Results, however, 
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showed that motivational distractors demanded and consumed resources 

independent of their location, and thus independent of one’s current control 

state. Study 2.3 demonstrated that the reduction of conflict adaptation was 

similar for motivational cues signaling monetary gains and losses (for a null-

finding see Study 2.2). This was an important finding because it ruled out one 

alternative explanation, according to which only positive gain cues should 

undermine conflict adaptation because they cancel out the aversive conflict 

signal and thereby weaken control (van Steenbergen, Band, & Hommel, 2009). 

Moreover, finding a reduction of conflict adaptation for both types of cues also 

showed that motivational gain cues not always boost control (see Braem, 

Verguts, Roggeman, & Notebaert, 2012; Stürmer, Nigbur, Schacht, & Sommer, 

2011), but can also undermine control when in direct competition with target 

processing. Finally, Study 2.4 partly replicated the overall pattern of results in a 

paradigm that controlled for possible feature repetition confounds (Hommel, 

Proctor, & Vu, 2004). Together, the set of studies and the collapsed analyses 

across these studies suggests that conflict adaptation is not fully protected in 

the presence of motivational distractors, and that this can best be explained by 

resource competition between distractor and target processing, which 

eventually compromised the efficiency of dynamic control adjustments (see 

Conclusion #1).  

 The line of studies presented in Chapter 2 was inspired by the 

conceptual overlap between response conflicts, as studied in Stroop tasks, and 

more complex self-control conflicts. Both types of conflict share the presence of 

incompatible response tendencies, the effortful inhibition of the incompatible 

response, and both signal the need for behavioral adjustment, which results in 

the mobilization of resources (Botvinick et al., 2001; Hofmann et al., 2012; 

Inzlicht, Bartholow, & Hirsh, 2015). One important difference is, however, that 

more complex self-control conflicts usually involve motivationally charged, 

‘hot’ impulses, whereas mere response conflicts involve habitual, ‘cool’ 

impulses (e.g., automatic word reading). The goal of Chapter 2 was, therefore, 

to investigate whether the effectiveness of conflict-triggered control processes 

differed depending on the type of impulse. As the results suggest, conflict-

triggered control adjustments were reduced, but not completely eliminated, in 

the presence of motivational distractors. It follows that even when control 

processes are optimally prepared, their effectiveness remains constrained by the 

motivational pull of the desire, because both consume resources which are 

shared. This in turn could explain why self-control can still fail even when goals 

are highly accessible and ready to be executed.  
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Even though Chapter 2 incorporated one of the main differences 

between simple response and more complex self-control conflicts (i.e., cold vs. 

hot impulses, respectively), it did not address another important difference 

between the two. Whereas response conflicts in a Stroop task have a clear and 

unambiguous solution (i.e., task rule), this is usually not the case for self-control 

conflicts which entail two competing goals that are currently about equally 

strong. To illustrate, in situations in which I know I should order the healthy 

salad, but still would rather eat the tasty pizza, both choices are – for different 

reasons – ‘valid’ choices. Considering that learning accounts of conflict 

adaptation stress that conflict reinforces ‘task-relevant’ associations (Verguts & 

Notebaert, 2008), both goals might get reinforced and thus receive a share of the 

mobilized resources. As a consequence, the enhanced processing of hedonic 

goals could make them grow into full-blown desires (see Hofmann & van 

Dillen, 2012) taking up resources and thus impeding the controlled pursuit of 

the higher-order goal (cf. Pessoa, 2009). Conflict might thus be one way through 

which desires gain access to cognitive resources (i.e., working memory) and get 

amplified. Future research is needed to test this hypothesis, and to study how 

desires and higher-order goals are then balanced once they have both received 

reinforcement.   

 

 

 

 

 

 

 

The Costs of Conflict: Conflict is Aversive 

Many different lines of research have demonstrated that conflict – be it 

response, attitudinal, or decisional conflict – is characterized by negative affect 

and a general sense of discomfort (Dreisbach & Fischer, 2012a; Festinger, 1964). 

This negativity is thought to act as an ‘alarm signal’ telling the organism that 

goal-pursuit is threatened and that action is required to get back on track. It had 

been hypothesized that the same would apply to self-control conflict (Inzlicht et 

al., 2015), but direct evidence for this link between self-control conflict and 

negative affect is, however, still scarce (e.g., Berrios, Totterdell, & Kellett, 2015; 

Grund, Schmid, & Fries, 2015; Hofmann, Kotabe, & Luhmann, 2013). More 

specifically, what had not been investigated yet is how variations in self-control 

conflict strength influence affective and emotional reactions to people’s self-

Conclusion #1       

Conflict triggers control adjustments which bring subsequent behavior in 

line with task-goals. Such conflict adaptation is, however, not fully protected 

in the presence of motivational distractors.     
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control choices (i.e., resisting vs. giving in). This is an important question, 

though, because if self-control conflict was also experienced as negative, this 

could have a significant influence on how people feel about exerting self-control 

and about their self-control choices. The goal of Chapter 3 was, therefore, to 

investigate the affective experience of varying degrees of self-control conflict, 

and its influence on people’s emotional reactions, evaluations and future self-

control.  

To test this, participants were presented with a choice between a 

relatively more and a relatively less healthy food option (e.g., salad vs. pizza). 

Choices were either hypothetical (Study 3.1, 3.2 and 3.5) or real (Study 3.3 and 

3.4). After they had made their choice their conflict strength (or choice 

difficulty, a proxy) and their affective and emotional reactions were assessed 

(via self-report). In line with what is known about other forms of conflict, the 

first three studies of Chapter 3 demonstrated that conflict strength was related 

to increased negative affect and stronger negative emotions (i.e., guilt and 

regret). Strikingly, those relationships were observed for both unhealthy and 

healthy choices (though guilt effects were usually stronger for unhealthy 

choices), suggesting that conflict spoiled hedonic pleasure as well as self-control 

success, respectively. Moreover, in Study 3.2 it was found that conflict strength 

had a significant effect on participants’ evaluations of their chosen and non-

chosen food option. Whereas under low conflict participants’ evaluations of the 

chosen (non-chosen) food option increased (decreased), this spreading of 

alternatives was less pronounced for highly conflicted choices, suggesting that 

conflict undermined cognitive dissonance reduction. And finally, Study 3.3 

demonstrated that the experience of self-control conflict influences future 

behavior.  Whereas participants who experienced low levels of conflict tended 

to make a similar food choice at an upcoming self-control situation, participants 

who experienced high levels of conflict did not show such behavioral 

consistency.  

The findings in Chapter 3 highlight the affective, evaluative and 

behavioral costs of experiencing self-control conflict. Those costs are especially 

high for people who resisted temptations, as they were left with a negative 

aftertaste even though they had all reasons to be proud of their self-control 

success. The crucial question, therefore, was, how it can be explained that 

resisting temptations did not lead to feelings of pride and accomplishment, as 

would have been predicted by the self-control literature (Giner-Sorolla, 2001; 

Hofmann et al., 2013), as well as by the literature on goal pursuit (Higgins, 

2006). I had argued that whether or not conflict strength was related to more 
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negative or more positive affect and emotions depends on whether or not the 

self-control conflict is perceived to be successfully solved. That prediction was 

based on research showing that unresolved conflict continues to be experienced 

as negative, whereas resolved conflict can lead to a proportional increase in 

positivity (e.g., Dreisbach & Fischer, 2012a; Schouppe et al., 2015). Because self-

control conflicts entail two incompatible goals, enacting one goal can leave the 

other, choice-inconsistent, goal unfulfilled and lingering, which might prevent a 

sense of successful conflict resolution, and thus bias emotional and evaluative 

processes accordingly (Carmon, Wertenbroch, & Zeelenberg, 2003).  

It follows that one way of unlocking the positive potential of self-

control conflict is to resolve the conflict experience through, for example, 

putting the focus back on the choice-consistent goal (see Study 3.4). This 

prediction was tested in Study 3.5 in which participants appraised their choice 

as an act of self-control before (vs. after) they reported their emotions. As 

predicted, only when healthy choices were first appraised as acts of self-control 

did conflict predict higher levels of pride (based on simple slope analyses, 

higher-order interaction was not significant) and was unrelated to negative 

affect and emotions. For unhealthy choices (and for healthy and unhealthy 

choices that were not first reappraised), conflict was still related to negative 

affect and emotions. Together, the set of studies showed that in the absence of 

specific appraisal manipulations, self-control conflicts are associated with 

increased negative affect, emotions and evaluations – independent of whether 

one resisted or gave in to the temptation (see Conclusion #2). This also suggests 

that the experience of conflict may indeed increase the chances of using the 

choice-inconsistent goal as a subsequent appraisal standard (see Carmon et al., 

2003). Future research is, however, needed to further support this claim.  

Those findings seem to be at odds with the notion that people are 

generally motivated to resolve conflict in order to reestablish cognitive 

consistency (Festinger, 1964; Gawronski, 2012; Inzlicht et al., 2015). For 

example, if people behave in a way that is inconsistent with their beliefs (e.g., 

telling people that a task is exciting if in fact it was boring), they tend to adjust 

their beliefs afterwards to justify their behavior (e.g., they find the task less 

boring; Festinger & Carlsmith, 1959). According to such a general dissonance 

reduction motive, participants in Chapter 3 should have adopted the choice-

consistent goal as an appraisal standard in order to justify their choice – 

especially when the choice was difficult (Harmon-Jones & Harmon-Jones, 2002). 

It is also striking that even when people could have used contextual cues to 

justify their hedonic choice (e.g., being in a restaurant with a friend), people did 
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not do so. Instead, conflict strength was in all studies strongly associated with 

lower levels of choice confidence, which further stressed the costs of dealing 

with self-control conflicts. Taken together, Chapter 3 highlights one of the 

important differences between response and more complex self-control (i.e., 

goal) conflicts. Whereas making a choice might have solved the conflict on the 

response level, people still felt negative about their choice afterwards, 

suggesting that conflict was not solved on the affective level. This could partly 

be due to self-control conflicts involving two attractive goals rather than one 

clear task-rule, so that any choice might be less likely appraised as the successful 

solution. Instead, the unfulfilled goal remains accessible, biasing further 

processing. 

Unhealthy behavior is not always triggered by hedonic goals, but also 

by habits (Orbell & Verplanken, 2010). Under the assumption that habits are 

automatically activated response tendencies that do not necessarily involve the 

activation of conscious goals (Wood & Neal, 2007; but see also Aarts & 

Dijksterhuis, 2000), conflicts between habits and higher-order goals could have 

less detrimental affective consequences, at least when behavior is aligned with 

the higher-order goal, because the non-enacted habitual response will not 

linger. It is, however, also possible that a conflict between a habit and a higher-

order goal is less likely to reach consciousness, given that habits are usually 

executed in a fast and automatic fashion, thus before the conflict experience 

might even arise. In fact, Myrseth and Fishbach (2009) proposed that conflicts 

need to be identified in order to trigger self-control processes, otherwise they 

will lead straight to indulgence (see also van der Laan, De Ridder, Charbonnier, 

Viergever, & Smeets, 2014). This corresponds to work in the domain of 

cognitive control, which has shown that anterior cingulate cortex (ACC) 

activation and dynamic control adjustments (i.e., conflict adaptation effect) only 

occur for consciously perceived but not for masked response conflict (Ansorge, 

Fuchs, Khalid, & Kunde, 2011; but see Desender, van Lierde, & van den 

Bussche, 2013). Future research is needed to study whether habitual responses 

can trigger self-control conflict, and the degree to which conflict needs to be 

consciously identified in order to elicit negative affect and self-control.  

 

 

 

 

 

 

Conclusion #2       

Experiencing conflict during self-control decision making has negative 

affective and emotional consequences, unless people appraise their choice 

with the choice-consistent goal.  
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No Benefits without Costs?  

 The present dissertation highlights the benefits as well as the potential 

costs of self-control conflict. Chapter 2 replicated earlier work and showed that 

conflict triggers control which remains high and thus facilitates future control. 

Even though this conflict adaptation mechanism was weakened in the presence 

of motivational distractors, it still operated to some degree. That successful 

conflict resolution at time one can trigger control at time two has also been 

found for self-control conflicts (Hofmann & Fisher, 2012). Specifically, 

participants who resisted temptation at time one were also more likely to resist 

temptation at time two. Importantly, this ‘self-control conflict adaptation’ was 

mediated by elevated levels of pride, suggesting that positive emotions after 

self-control success were responsible for future self-control success. This is, 

however, at odds with one of the influential theoretical accounts, according to 

which conflict adaptation is mediated by the negativity of the conflict signal 

(Dreisbach & Fischer, 2012a; van Steenbergen et al., 2009). The negative conflict 

signal supposedly initiates an avoidance learning mechanism with the goal to 

reduce present and future conflict. Several studies by van Steenbergen and 

colleagues (2009) supported this idea by showing that presenting positive 

affective information between trials of a flanker task reduced the conflict 

adaptation effect. They argue that positive information cancelled out the 

negativity of the conflict signal and therefore interrupted the learning and 

control mechanism. 

 The pride-mediated ‘self-control conflict adaptation’ effect is, however, 

in line with an alternative account, which posits that conflict acts as a learning 

signal reinforcing currently active task-representations (Verguts & Notebaert, 

2008). This learning signal, and thus conflict adaptation, can be further 

enhanced by reward feedback following the successful resolution of conflict 

(Braem et al., 2012; Stürmer et al., 2011; see also Satterthwaite et al., 2012). There 

is even evidence that correctly responding to (i.e., solving) response conflict 

alone releases positive affect (Schouppe et al., 2015). The authors explain their 

finding with research on prediction errors, according to which positive affect 

but also learning is enhanced when the outcome was unexpectedly successful. 

In high conflict situations success is less likely, so the potential for positive 

affect and learning is especially high (e.g., Silvetti, Seurinck, & Verguts, 2011). 

Taken together, the existing evidence suggests that post-conflict positivity 

might be crucial for sustained control.  

But how can we relate the centrality of positive affect in sustained 

control to the findings in Chapter 3, which showed that people do not usually 
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feel positive about self-control successes? First, people’s overall negative 

response to real-life self-control successes might help explain why sustained 

self-control often fails, especially for those who experience strong temptations. 

Second, our research also stresses the positive potential of overcoming conflict 

(i.e., resisting temptations) for sustaining self-control – given it is appraised as a 

success. And last, it highlights the pivotal importance of studying factors other 

than self-control appraisals which might also help generate feelings of success. 

In summary, it seems that negative affect might still be important for triggering 

online control (i.e., on the trial level). For sustained control (i.e., conflict 

adaptation), however, post-conflict positive affect (i.e., feelings of success) 

might be more important, but also less easily generated, than previously 

thought.   

 

Reducing Conflict to Prevent Self-control Failure 

Considering the potential costs of self-control conflicts, one way to increase the 

likelihood of making ‘healthy’ choices could be through decreasing impulse 

and thus conflict strength (i.e., making the healthy choice easier, see Gillebaart 

& De Ridder, 2015). Accordingly, Chapter 4 tested whether decreasing impulse 

strength by means of approach avoidance training would indeed lead to 

beneficial changes in eating behavior. The approach avoidance training is an 

associative learning paradigm, which aims at lowering people’s immediate 

approach response towards critical stimuli (e.g., unhealthy but palatable foods). 

It has been successfully applied in the alcohol domain, where it was found to 

reduce implicit liking and alcohol consumption (Wiers, Rinck, Kordts, Houben, 

& Strack, 2010), but its effectiveness in the eating domain had yet to be 

established. To this end, I conducted three studies in which participants 

(healthy weight students) received one session of approach avoidance training. 

Specifically, they were trained to associate unhealthy foods with avoidance 

movements and healthy foods (or control stimuli, Study 4.3) with approach 

movements. Participants in the control condition approached and avoided an 

equal amount of healthy and unhealthy foods. Before and after the training 

session, participants’ response bias was assessed. Study 4.1 and Study 4.3 also 

tested whether training affected participants’ food choices or food 

consumption, respectively. In contrast to the predictions, approach avoidance 

training neither affected participants’ response biases towards unhealthy or 

healthy food items, nor did it affect their eating behavior. Individual differences 

in BMI, trait self-control, or concern for dieting did not contribute to explaining 

for whom the training might have worked best. From that I concluded that the 
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approach avoidance training might not be as effective in the eating domain 

compared to, for example, the alcohol domain.  

Given the possibility that people who have a stronger approach bias for 

unhealthy foods might benefit more from the training, the training could work 

better in a sample with a higher BMI. Moreover, considering that the approach 

avoidance training is an associative learning paradigm, its effectiveness might 

be improved if multiple sessions were administered (see Eberl et al., 2013). 

Those potential limitations were addressed in a follow-up study (see 

Supplementary Materials 2), in which a more diverse and overweight sample 

followed five training sessions of approach avoidance training (administered 

online). Replicating the pattern of results of Chapter 4, preliminary data 

analyses showed that even after five sessions there was still no evidence for a 

training effect. Specifically, neither participants’ behavioral response tendencies 

nor their self-reported eating behavior (difficulty resisting temptation vs. 

making healthy choice) changed as a function of repeatedly coupling 

(un)healthy food with approach (avoidance) movements. Interestingly, resisting 

temptations became easier over time, independent of whether participants were 

assigned to the experimental or control condition. This suggests that following 

the training program had some beneficial effects on people’s perceived self-

efficacy concerning their eating behavior, possibly through being actively 

involved in the pursuit of their weight-loss goal.  

Together, results from four studies showed that the approach 

avoidance training in the eating domain might not be as effective a paradigm as 

predicted (see Conclusion #3). It should be noted, though, that after the 

publication of Chapter 4 two more papers were published reporting one study 

each that did find evidence for its effectiveness (Dickson, Kavanagh, & 

MacLeod, 2016; Schumacher, Kemps, & Tiggemann, 2016). Both single session 

studies found that training changed response biases, and one study even found 

a beneficial effect on subsequent food consumption. Importantly, both studies 

used a more liberal control group, in which participants approached unhealthy 

and avoided healthy foods. As the authors acknowledged themselves, this 

methodological choice could have artificially inflated the group differences, and 

might, therefore, be partly responsible for explaining the observed statistical 

differences. Those findings were recently summarized in a literature review 

concluding – in my opinion prematurely – that approach avoidance training 

works for several health domains including the eating domain (Kakoschke, 

Kemps, & Tiggemann, 2017). Despite those optimistic additional pieces of 
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evidence, more well-designed research is still needed to determine the 

effectiveness of the approach avoidance training in the eating domain.  

One obvious question is why the approach avoidance training appears 

to be less effective in the eating domain compared to the alcohol domain. First, 

this might have to do with the fact that the categories of healthy and unhealthy 

foods are not as clearly defined as the categories of alcoholic and non-alcoholic 

beverages, which might impede category-based learning. However, even 

employing a non-food control group (Study 4.3), which should facilitate the 

learning process, did not produce a reliable training effect. Second, while 

alcohol consumption can be categorically avoided, food consumption cannot, 

but must instead be regulated. Whereas the approach avoidance training could 

still help to improve such regulation, category-based learning might be less 

effective given that the ‘avoid’ category is less definitive. Third, the most 

convincing supportive evidence for approach avoidance in the alcohol domain 

comes from clinical studies, which incorporated the training as part of a larger 

intervention program (Eberl et al., 2013; Wiers, Eberl, Rinck, Becker, & 

Lindenmeyer, 2011). Additional motivational factors might have, therefore, 

played a role in driving the success of the training. If that was the case, then this 

could also enhance the training effectiveness in the eating domain – a 

possibility that future research should investigate. And finally, given that 

survival is dependent on eating (but not on drinking alcohol), and that some 

(especially fatty and sweet) food preferences are innate (Drewnowski, 1997), it 

might simply be more difficult (and in fact even undesirable) to ‘unlearn’ those 

strong and evolutionarily functional associations. Together, the effectiveness of 

the approach avoidance training in the eating domain seems constrained by 

stimulus or category complexity, and by motivational variables (for a 

discussion on the multiple determinants of associative learning see De Houwer, 

2009).    

Some of the above points are at odds with the comparatively large body 

of evidence suggesting people’s food preferences and eating behavior can be 

effectively changed through, for example, response inhibition training (Veling, 

Aarts, & Papies, 2011; Chen, Veling, Dijksterhuis, & Holland, in press). So why 

is inhibition training superior to the approach avoidance training? In the 

inhibition training, participants have to repeatedly inhibit their response to 

unhealthy food cues rather than make an avoidance movement. It has been 

proposed that putting the entire motor system on hold might be a more 

effective approach to changing people’s responses to appetitive cues because it 
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corresponds to the organism’s basic principles of activation and inhibition 

(Chiu, Cools, & Aron, 2014).  

Based on the results of Chapter 2 and 3, I have argued that one way of 

attaining self-control goals may be through decreasing impulse strength and 

thus conflict strength. Such an approach corresponds to the idea of preventive 

self-control, as the elimination or avoidance of self-control conflict would 

naturally make the use of self-control unnecessary and failures less likely. This 

is, however, in contrast to a more recent theoretical development which stresses 

that control might be enhanced through increasing conflict awareness. To 

illustrate, in a recent study van der Laan and colleagues (2014) showed that 

weight-concerned individuals who should be most likely to experience conflict 

upon perceiving unhealthy foods were actually less likely to experience it. They 

conclude that the reason why so many dieters fail might not be because 

conflicts are not optimally solved, but because conflicts are not experienced it in 

the first place (see also Myrseth & Fishbach, 2009). Researchers in the area of 

mindfulness have, therefore, argued that increasing people’s interoceptive 

awareness might help them pick up on conflict signals more readily. And there 

is indeed evidence that acceptance towards errors, which is one of the core 

aspects of mindfulness, is associated with more sensitive conflict monitoring 

(i.e., larger error-related negativity) and more self-control in a Stroop task (i.e., 

less mistakes; Teper & Inzlicht, 2013). However, in real life (i.e., outside the 

Stroop task), conflict awareness cannot be the sole predictor of self-control 

success, since even when one has noticed the conflict one still needs to be 

motivated and able to subsequently bring behavior and appraisals (see Chapter 

3) in line with the higher-order goal. 

 

 

 

 

 

 

Limitations and (more) Future Directions 

The strength of the current dissertation is that it encompasses many different 

perspectives on conflict and applies them to the study of self-control. However, 

such a broad approach comes with limitations. First, Chapter 2 reports a set of 

studies in which I aimed at studying self-control in a response conflict 

paradigm. Though there are several important commonalities between the two 

types of conflict, self-control conflicts as they are encountered in everyday life 

Conclusion #3                

The approach avoidance training, at least in our studies, does not succeed in 

reducing people’s desire for food cues, and has no effect on eating behavior. 
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are significantly more complex than response conflicts in a Stroop task. It is, 

therefore, important to test the ecologically validity of the results in Chapter 2. 

One way of doing that would be to relate the pattern of results on the task-level 

to stable individual differences, or behavioral outcomes. More specifically, one 

could use food cues as motivational distractors and test whether the degree to 

which they reduce the conflict adaptation effect is related to participants’ 

sensitivity to food cues (e.g., high BMI, concern for dieting) or real-life eating 

behavior.  

The study reported in Supplementary Materials 1 investigated those 

relationships, but failed to produce an overall conflict adaptation effect, which 

makes it impossible to interpret (the absence of) its moderation. This study 

should, therefore, be replicated with a more suitable conflict adaptation 

paradigm. Interestingly, a recent study investigated a very similar question, 

namely whether momentary increases in cognitive control (triggered by an 

incongruent Stroop trial) could increase subsequent attentional control over 

high caloric food cues (measured with a dot-probe trial, Kleiman, Trope, & 

Amodio, 2016). It was found that attentional control over food cues was indeed 

enhanced following incongruent Stroop trials, but only for people with a high 

BMI, suggesting that control readiness helps those who need it the most. It 

should be noted, however, that the authors’ proposal that conflict triggers 

general control readiness, rather than reinforces task-relevant associations, is 

still under debate within the conflict adaptation literature (see Braem, 

Abrahamse, Duthoo, & Notebaert, 2014). In summary, future research should 

continue to study the dynamics of self-control conflict in a variety of research 

paradigms, but should also strive to anchor those findings in individual 

differences or indices of real-life behavior.  

 A second limitation concerns the degree to which the different 

empirical chapters are directly related to each other. Even though all chapters 

are centered around the concept of self-control conflict, their theoretical as well 

as methodological approaches differ significantly. On the one hand this could 

be seen as a weakness, as the different chapters do not build upon each other in 

a progressive way. On the other hand, this approach has the advantage of 

providing a broad perspective, highlighting commonalities and differences, 

which raise new and interesting research questions. Those questions can be 

more global and theoretically driven (see preceding sections), or more concrete 

and paradigm driven. For example, it will be interesting to test whether 

reducing the impulse strength of a specific hedonic food cue by means of, for 

example, approach avoidance training or inhibition training (see Chapter 4), 
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will influence the degree to which that same cue undermines conflict-triggered 

control adjustments (see Chapter 2). Such a test, administered before and after 

the training, could also serve as an additional diagnostic tool assessing the 

training’s effectiveness. Likewise, it is important to further investigate whether 

such an intervention paradigm can indeed decrease the experience of self-

control conflict when those food cues are encountered in real life (see Chapter 

3). Healthy choices should not only be easier, but they should also be affectively 

less costly. Together, I am convinced that each empirical chapter presented as 

part of this dissertation not only contributed to the immediate literature in 

which it is primarily set, but also to a more profound understanding of self-

control conflicts in general.  

 

To Conclude 

Theories on self-control have always acknowledged the central role of conflicts 

in behavior regulation (Baumeister, 2002; Carver & Scheier, 2002; Hofmann et 

al., 2012). The present dissertation explored some of the potential benefits as 

well as costs of self-control conflict, and identified several factors determining 

when conflicts might be favorable or detrimental for sustaining self-control. But 

how can those findings help me resist temptations? First, it is of pivotal 

importance to appraise the resisting of temptations as self-control success. Only 

then can the positive potential of overcoming self-control conflict be unlocked. 

Second, in situations in which helpful appraisals are unlikely to be generated 

(e.g., when one is tired), conflicts (i.e., temptations) are probably best avoided. 

Third, reducing impulse strength might still be a potential route to more 

healthy eating behavior, but it seems that the approach avoidance training is 

not (yet) the most suitable paradigm for achieving this (Chapter 4).  

On a final note, self-control conflicts have been defined as ‘alarm 

signals’ urging the organism to adjust behavior to ensure goal attainment (e.g., 

Inzlicht et al., 2015). In the literature, this focal goal is typically a personally 

relevant health, or self-control, goal, so conflicts tell you to resist temptation. In 

my personal opinion, however, a healthy lifestyle is not exclusively about 

pursuing health goals, but about a ‘healthy’ balance between several conflicting 

goals. Therefore, this focal goal can, and should, also sometimes be a personally 

relevant hedonic goal. Then, conflicts may tell you that it is time to sit back and 

enjoy. 

  



 

 
 

 

 

 

 

 

 

 

  



 

 
 

 

He calls himself part wolf, part man, and with that he thinks he has 

come to an end and exhausted the matter. With the ‘man’ he packs in 

everything spiritual and sublimated or even cultivated to be found in 

himself, and with the wolf all that is instinctive, savage, and chaotic. 

But things are not so simple in life as in our thoughts […]. Harry 

consists of a hundred or a thousand selves, not two. His life oscillates, 

as everyone’s does, not merely between two poles, such as the body 

and the spirit, the saint and the sinner, but between thousands, between 

innumerable poles. 

̶ Hermann Hesse, The Steppenwolf  
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Supplementary Materials 1  

 

Is Conflict Adaptation Protected  
from Motivational Distraction by Food Cues? 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on:  

Becker, D., Jostmann, N. B., & Holland, R. W. (2016). Is conflict adaptation 

protected from motivational distraction by food cues? Unpublished manuscript. 
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In four studies we have shown that conflict adaptation is not fully protected in 

the presence of a motivational distractor (see Chapter 2). In those studies 

motivational distractors always represented monetary gain or loss cues. We 

chose to manipulate motivation with monetary cues because people are highly 

familiar with money and its motivational meaning, and because monetary cues 

have been shown to reliably trigger motivational processes (Pessiglione et al., 

2007; Zedelius et al., 2014). Another type of cue that is also highly familiar to 

people as well as strongly motivational in nature is hedonic food cues (e.g., 

representing high calorie or sweet food). Hedonic food cues have been shown 

to attract attention and to consume working memory resources (Rutters, 

Kumar, Higgs, & Humphreys, 2015), which in turn can interrupt current task 

goal processing (see Higgs, 2015). We therefore predicted that presenting 

hedonic food cues at the non-target location of a present trial would have a 

similarly disruptive effect on conflict adaptation as monetary cues. Moreover, 

we also predicted that the disruptive powers of hedonic food cues will be much 

more pronounced for participants who are highly sensitive to food rewards 

(e.g., hungry). 

 

Method 

Participants 

Sixty-four individuals participated in the current study. They were recruited via 

the University of Amsterdam participant panel and their participation was 

compensated with course credit or 5 euro. Participants were only allowed to 

take part in the study if they liked sweets, and if they had not eaten within the 

last 30 minutes.  

 

Materials and Procedure 

Before participants entered their individual cubicle, they passed by a little 

‘sweet shop’ that resembled a pick and mix sweet stand (a table with three 

glasses of different sweets, bags and a weighing scale). The experimenter 

explicitly pointed out that this ‘sweet shop’ was part of the experiment. In the 

cubicle, participants gave informed consent, and started the main task. The 

main task was comparable to the one used in Study 2.4, in which participants 

were instructed to respond to the color of the inner circle (target) and to ignore 

the color and shape of an outer figure (non-target). The outer figure could have 

three different shapes: one that resembled a sweet and two that did not have a 

meaningful shape (see Figure SM1.1). They also learned that every time a sweet 

shape appeared, they automatically won 1 gram of sweets (independent of 
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present trial performance). They were told that at the end of the experiment 

they could visit the ‘sweet shop’ to pick the accumulated amount of sweets, but 

only if their overall accuracy level was above 80 % (see Study 2.4). 

 

           
Figure SM1.1. Examples of incongruent stimuli used in the present study. The left and 

middle shape are meaningless, the right shape represents a sweet and signals the 

automatic gain of 1 gram of sweets. 

  

 The most significant changes with respect to Study 2.4 were the 

following. First, no initial training phase was administered because we expected 

the sweet shape to be distinct and meaningful enough (cf. euro-coin in Study 2.1 

and 2.2). Second, whereas in Study 2.4 each trial started with the short 

presentation of the distractor stimulus (see Weissman, Egner, Hawks, & Link, 

2015), that distractor prime was omitted in the present study. As a consequence, 

the present task resembled a traditional flanker task, rather than a temporal 

flanker task.  

 All other aspects of the main task were identical to the task used in 

Study 2.4: There were two practice phases, one in which only target circles were 

presented (32 trials) and one in which the whole stimulus (target and distractor 

figure) was presented (24 trials). The experimental phase comprised four blocks 

of 96 trials. Trial sequences were semi-controlled (see method section of studies 

in Chapter 2), and there were four response options (four colors), which were 

paired (blue and yellow vs. red and green) so that color combinations never 

repeated across two trials. Half way participants received interim performance 

feedback. 

 After participants had completed the task, they were asked several 

check questions (e.g., how much sweets they earned per sweet stimulus), and to 

evaluate all shapes (0 negative – 100 positive). If participants’ overall accuracy 

was above 80% they were then allowed to pick the accumulated amount of 

sweets from the ‘sweet-shop’ (60 grams). Finally, they completed a short 

questionnaire including demographic information, current hunger and craving 

levels (visual analogue scale ranging from 0 to 100), their height and weight, the 

concern for dieting subscale (6 items measured on 4 point scales, α = .75, 
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Herman & Polivy, 1980), and the power of food scale (21 items measured on 5 

point scales, α = .91, Lowe et al., 2009). 

 

Results 

We had to exclude the data of the first six participants because of an initial error 

in the experimental code which was subsequently mended. The final sample 

consisted of 58 participants (42 women, Mage = 21.90, SD = 2.93, MBMI = 22.05, 

SD = 4.06). 

 The data was prepared as in all previous studies. Overall accuracy was 

high (96 %). No outliers were spotted. As intended, participants were more 

positive about the sweet shape (M = 75.21, SD = 17.21) compared to the neutral 

shape (M = 53.72, SD = 14.61), t(57) = -8.26, p < .001. We then conducted a 

2(previous congruency)  2(present congruency)  3(present shape) repeated 

measures ANOVA and obtained a main effect of present congruency, F(1, 57) = 

87.49, p < .001, ηp² = .61. Responses to congruent trials were faster compared to 

responses to incongruent trials. The interaction between previous and present 

congruency (conflict adaptation) was at trend level, F(1, 57) = 3.01, p = .088, ηp² 

= .05. The predicted three-way interaction was not obtained, F(2, 114) = 0.02, p = 

.982, ηp² < .001.   

 Entering participants’ current hunger levels (M = 49.42, SD = 27.78), 

current craving for sweets (M = 58.26, SD = 24.01), concern for dieting (M = 

2.38, SD = 0.59) or PFS scores (M = 3.08, SD = 0.63) or BMI (M = 22.05, SD = 

4.06) as an additional factor (centered) into the model did not change the 

pattern of results.  

 

Discussion 

The present study did not support our hypothesis that also hedonic food cues 

on the non-target location of a present trial interrupt the conflict adaptation 

effect. However, it should be noted that we did not obtain a significant conflict 

adaptation effect in the first place, which makes it difficult to explain the 

absence of its moderation. One potential reason for why we did not obtain a 

conflict adaptation effect in the present study is that we did not prime the 

distractor before the target was presented (see Study 2.4 and Weissman et al., 

2015). Weissman and colleagues have argued that for conflict adaptation to 

occur the distractor needs to be processed first, which was not the case in the 

present study. Future research is needed to further investigate the degree to 

which conflict adaptation is compromised in the presence of motivational 

distractors that represent hedonic food rewards. To do that, one should, 
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however, switch back to a paradigm in which the conflict adaptation effect is 

most likely to be obtained (i.e., distractor is processed first). 
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The Effectiveness of the Approach Avoidance 
Training in the Eating Domain Revisited 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on:  

Becker, D., Watson, P., Jostmann, N. B., Holland, R. W., & Wiers, R. W. (2016). 

The effectiveness of the approach avoidance training in the eating domain revisited. 

Manuscript in preparation. 
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Given the rather inconsistent evidence for the effectiveness of the AAT-training 

in the eating domain so far (see Chapter 4, but also Dickson, Kavanagh, & 

MacLeod, 2016; Schumacher, Kemps, & Tiggemann, 2016; for a review see 

Kakoschke, Kemps, & Tiggemann, 2017), we conducted another study which 

aimed at providing a much stronger test of our hypothesis. We proposed two 

main reasons for why the training might have not been as successful as 

predicted. First, all our studies (as well as Dickson et al., 2016; Schumacher et 

al., 2016) were conducted with student samples, which implied that 

participants’ Body Mass Index (BMI) was generally in the healthy weight range 

(average BMI across all our studies was 21.54, which falls in the normal 

category: 18.50 – 24.99). Previous research, however, suggests that eating 

related impulses might be stronger, more difficult to inhibit, and thus 

potentially more problematic in people with a higher BMI (Kemps & 

Tiggemann, 2015). Given that the AAT-training aims at reducing the impulse 

strength towards food cues, it is therefore possible that it might be more 

effective in a group that actually has strong impulses (for a similar reasoning 

see Eberl et al., 2013; Veling, Aarts, & Stroebe, 2013). Second, we (as well as 

Dickson et al., 2016; Schumacher et al., 2016) administered only one session of 

AAT-training. Whereas previous studies have made a similar choice regarding 

the amount of training sessions (Dickson et al., 2016; Fishbach & Shah, 2006; 

Schumacher et al., 2016; Wiers, Rinck, Kordts, Houben, & Strack, 2010), initial 

evidence suggests that administering more training sessions might strengthen 

the effectiveness  of the AAT-training (Eberl et al., 2013). That prediction is fully 

in line with the idea that the AAT-training is based on associative learning 

processes (see e.g., Smith & de Coster, 2000).  

In the present study we aimed to provide a strong test of the 

effectiveness of AAT-training in the eating domain by addressing those two 

major shortcomings of earlier work. Specifically, we recruited a large sample of 

participants with a relatively high BMI, and we administered 5 training 

sessions. The whole training program was administered online and participants 

were aware of the ‘intervention’ aspect of the study (and of the possibility of 

receiving sham training). Given the study was administered online, it was 

difficult to assess training-induced changes in eating behavior. We therefore 

chose to monitor the difficulty participants experienced when resisting their 

strongest (personal) temptations, or when making an alternative healthy choice 

(via self-report). Those difficulty measures, which have in the past been related 

to the experience of (self-control) conflict (Chapter 3; Kleiman & Hassin, 2011), 

also allowed us to learn more about the correlates of self-control conflict and the 
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degree to which it might be reduced as a consequence of AAT-training. What 

follows is an interim evaluation of the AAT-training program, as data collection 

is still running. The first set of analyses maps the correlates of the 

approach/avoidance bias with other individual difference measures at baseline. 

The second set of analyses investigates the effectiveness of the AAT training. 

 

Method 

Participants and Design 

Three-hundred and five participants completed the assessment session of the 

current online intervention study (i.e., session 1: 256 women, 49 men, 1 missing; 

Mage = 39.69, SD = 12.70; time stamped at 04.04.2016). Of those participants, 72 

completed all five training sessions up until the second assessment session (i.e., 

session 7: 63 women, 9 men; Mage = 46.08, SD = 13.31). 17 On average, the 7 

sessions were 30.57 days apart (SD = 21.28, min = 6, max = 139). Participants 

were randomly assigned to one of four different conditions in the following 

design: 2(AAT: experimental vs. control)  2(VPT: experimental vs. control). For 

the purpose of the present study, we will only focus on the AAT conditions 

(session 1: nexperimental = 149 vs. nsham = 157; session 7: nxperimental = 35 vs. nsham = 37, 

at session 7 VPT conditions were equally distributed within AAT conditions, 

χ²(1) = 1.96, p = .658).  

 Participation was fully voluntary, but only possible if one was above 18 

years old and not underweight (self-reported BMI > 18.50). The recruitment was 

exclusively done via online platforms (e.g., facebook; voedingscentrum.nl), on 

which participants could find a link to the hosting website www.impliciet.eu. 

Throughout the training program, participants received reminder emails that 

prompted them to complete the next training session. If participants had not 

completed a following session for 21 days despite being warned several times 

(after seven, ten, and 14 days), they were automatically excluded from the 

program. 

 

Materials and Procedure 

Participants approached the internet platform on their own accord. Before 

participants were officially assigned their personal user-information with which 

they could continue to log on to the training website, they were provided with 

some practical information about participation (e.g., how many training 

                                                           
17

 Participants could then complete 5 more training sessions before completing a third 
measurement session. Due to large drop-out we will, however, only analyze data up 
until the second assessment session at session 7.  

http://www.impliciet.eu/
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sessions, how long the sessions last, which browser to use) and some general 

information about the goal of the study. Specifically, participants were told that 

the training is part of a larger research project which aims at changing eating 

related habits. Moreover, participants were informed that there was a 75% 

chance that they would be receiving the experimental version of the training 

(vs. control). Also, their height and weight was assessed, on the basis of which 

their BMI was calculated. Only if their BMI was 18.50 or higher could they 

commence the training.  

Baseline assessment session. The first session was a baseline 

assessment session. First, participants were presented with a list of 18 broad, 

unhealthy food categories (e.g., chocolate, fried products, cakes) from which 

they had to indicate the five food categories they had most problems with in 

terms of controlling intake. Those five problematic food categories determined 

which type of training participants would follow. If they selected four or more 

sweet categories, they followed a training in which only sweet foods were 

included (+ drinks). The same applied when four or more savory foods were 

selected. If they selected two or three sweet or savory foods, they followed a 

mixed training in which half of the foods were sweet and half were savory (+ 

drinks). Moreover, those five most problematic food categories would return 

each session as part of the ‘difficulty measure’ (see below).  

Questionnaires. Participants provided their demographic information 

(age, gender). Then, they completed the 13-item self-control scale (Tangney, 

Baumeister, & Boone, 2004). Participants read statements such as “I am good at 

resisting temptations” or “I say inappropriate things” and were asked to 

indicate the extent to which this statement was applicable to them (1 completely 

applicable – 5 not applicable at all). All items were then averaged (reverse scored 

when necessary), so that higher scores indicated higher levels of self-control (α 

= .76). Next, they filled in the six-item concern for dieting subscale of the 

restrained eating scale (Herman & Polivy, 1980). Example items are “I feel 

guilty after I have eaten too much” and “I spend too much attention and time 

on eating”, and participants rated their endorsement on a scale from 1 to 5 (with 

the exception of one item, which was rated on a 4-point scale), with higher 

scores representing more endorsement. Answers were averaged, so that higher 

scores indicated greater concern for dieting (α = .66). Additionally, two items 

measured the importance of people’s dieting goal (r = .52) and their perceived 

dieting success (α = .64; Meule, Papies, & Kübler, 2012). Again, higher scores 

represented higher endorsement.  
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Finally, participants’ eating-related self-efficacy was assessed (based on 

Clark, Abrams, Niaura, Eaton, & Rossi, 1991). Participants were presented with 

21 statements which all started with “I can resist eating…” and which were 

completed with, for example, “…when feeling depressed” or “…when I watch 

TV”. Participants reported their level of endorsement on 5-point scales, with 

higher scores indicating higher perceived self-efficacy concerning their eating 

behavior in that particular situation. We calculated an overall self-efficacy score 

including all items (α =.83).  

AAT assessment. Once participants had filled in all questionnaires, they 

were introduced to the approach avoidance task. Participants read that they are 

going to see pictures on the screen, one at a time, which could either be leaning 

to the left or to the right. Each time the picture leaned to the right they were 

supposed to pull it towards them by pressing and holding the ‘u’ button (until 

the picture had fully ‘zoomed in’; approach trial), when it leaned to the left they 

were supposed to push it away by pressing and holding the ‘n’ button (until the 

picture had fully ‘zoomed out’; avoid trial; orientation to movement to key 

combinations were counterbalanced between participants). The zooming 

function was added to enhance the experience of approaching or avoiding the 

stimuli (Rinck & Becker, 2007). They were reminded to react as fast and as 

accurately as possible, and were told they would receive accuracy feedback 

throughout the task.  

The task started with a practice block of 12 trials (50% approach trials) 

in which participants responded to the orientation of grey squares (same size as 

pictures in the assessment phase). Then they continued with the approach 

avoidance assessment, which consisted of 160 trials (50% approach trials) half of 

which displayed pictures of healthy food (e.g., fresh blueberries) and half of 

which displayed pictures of unhealthy food (e.g., chocolate bar, see Figure 

SM2.1). Participants approached and avoided an equal amount of healthy and 

unhealthy pictures. Half-way participants could take a self-timed break. Each 

experimental trial started with the presentation of a fixation cross (displayed for 

500 to 1000 ms, uniformly distributed), which was immediately followed by the 

presentation of a food picture (time-out after 3000 ms). Once participants 

pressed the button, the picture zoomed in or out (for 750 ms) depending on trial 

type. There was an intertrial pause of 500 ms.  

Training sessions. Participants completed five training sessions 

between the baseline and the second assessment.  

Difficulty measure. At the beginning of each training session, 

participants were asked to think back to the last three days and to indicate the 
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degree to which they found it difficult to resist each of the five food categories 

they had rated as most problematic at the baselines assessment session (0 not 

difficult at all – 100 very difficult). For each session, difficulty scores were 

averaged to arrive at a general difficulty-to-resist score per training session. 

Similarly, they were also asked to rate the difficulty with which they choose a 

healthy alternative (0 not difficult at all – 100 very difficult). 

AAT training. The approach avoidance training started with the same 

instructions as in the baselines assessment session. Participants first completed 

12 practice trials (see AAT-assessment) and 192 ‘training’ trials. In the 

experimental condition, participants avoided (approached) all unhealthy 

(healthy) food pictures. In the control condition, participants avoided 

(approached) the same amount of unhealthy and healthy food pictures (see 

AAT assessment).  

Second assessment. After five training sessions which participants 

completed at their own pace at home, participants went through the second 

assessment phase. For the purpose of the present study, we will restrict the 

description of the measures to those central to our analyses: The difficulty 

measure as completed in all training sessions (see above), and the AAT 

assessment as completed in the baselines assessment session (see above).  

Importantly, the AAT assessment was identical in terms of task parameters, but 

half of the pictures participants responded to were taken from earlier training 

sessions, whereas half were novel. 

Picture set. The pictures for all assessment and training sessions were 

taken from an especially developed and validated picture set, the Amsterdam 

Food Picture Set (AFPS; Becker, Watson, & Wiers, 2016). The total picture set 

consists of 540 unique pictures displaying 80 food items, and 10 drinks items 

from six different angles. Half of the food items displayed relatively more 

healthy food (lower calories per 100g) and the other half relatively more 

unhealthy food. Half of each category displayed sweet foods, half displayed 

savory foods. Each healthy food item was matched with an unhealthy food item 

in terms of visual appearance and food type (e.g., snack, lunch). For example 

pictures, see Figure SM2.1.  

 

Results 

Baseline Assessment 

In the first set of analyses we explored how people’s approach bias for 

unhealthy and healthy food was related to the other individual difference 

measures assessed at baseline. The AAT data was prepared as follows: We 
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excluded all incorrect trials, and trials in which reaction times (RTs) were 

smaller than 200 ms or three SDs below participants’ mean RTs, or larger than 

2000 ms or three SDs above participants’ mean RTs. We then calculated for each 

participant an approach bias score for unhealthy foods (unhealthy avoid – 

unhealthy approach; the higher the number the stronger the approach bias), 

and an approach bias score for healthy foods (healthy avoid – healthy 

approach). Participants whose average accuracy was below 70 % were excluded 

from analyses (n = 5).  

 

 
Figure SM2.1. Examples of the Amsterdam Food Picture Set (AFPS; Becker et al., 2016). 

Pictures displayed either sweet or savory foods, half of which were healthy and half of 

which were relatively more unhealthy. 

 

Approach bias. In the first set of analyses, we wanted to map the 

relationship between participants’ approach bias for healthy and unhealthy 

foods with other individual difference measures at baseline. As can be observed 

in Table SM2.1, the only correlation that reached significance was the negative 

correlation between participants’ approach bias for healthy food and BMI. This 

correlation suggests that the higher participants’ BMI, the lower their approach 

bias for healthy food. The difference score between both bias scores did not 
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correlate with any of the measures, as was evidenced in additional analyses not 

displayed in the table.  

We were also interested in whether or not participants had an approach 

bias for unhealthy or healthy foods at baseline. We therefore tested whether the 

two bias scores were significantly different to 0 (i.e., no bias at all), which was 

the case. Participants’ bias score for unhealthy foods was significantly lower 

than 0, t(299) = -4.15, p < .001, as was their bias score for healthy foods, t(299) = -

.849, p = .009. Those findings suggest that participants had an avoidance bias to 

both food types at baseline (similarly strong, p = .141). 

Difficulty. We were also interested in the correlates of participants’ 

mean reported difficulty to resist their five most problematic foods, and of their 

reported difficulty to make the healthy choice instead (assessed at session 2). As 

can be seen in Table SM2.1, both difficulty measures were negatively related to 

trait self-control, perceived success of self-control and eating-related self-

efficacy. There was also a positive correlation between both difficulty measures 

and concern for dieting. Moreover, difficulty to resist was negatively related to 

age, whereas difficulty to make the healthy choice was positively related to 

BMI. 

 

Training Effects 

Neither at baseline nor at follow up did the two conditions in regards to any of 

the measures reported in Table SM2.1 (all ps > .05).  

Approach bias. In order to investigate whether participants’ approach 

bias for either food type changed over time as a function of condition, we 

conducted a 2(food category: unhealthy vs. healthy)  2 (time: baseline vs. 

second assessment)  2(condition: experimental vs. control training) mixed 

model ANCOVA, in which we also controlled for the total amount of elapsed 

time between the pre and the post measure and the other experimental 

condition (i.e., VPT). Neither the expected three-way interaction, F(1, 68) = 0.30, 

p = .583, ηp
2 =.04, nor any other effect reached significance (for descriptives see 

Table SM2.2). A comparable analysis in which we looked at the effect of 

condition on post-assessment bias scores while controlling for pre-assessment 

bias scores did not produce any significant results, either. 

Difficulty. To test the effect of condition on participants’ change in 

perceived difficulty to resist their strongest temptations vs. make the healthy 

choice instead, we conducted a 2(difficulty type: resist vs. make healthy choice) 

 2(time: baseline vs. second assessment)  2(condition: experimental vs. 

control) mixed model ANCOVA, controlling for total amount of days apart and 
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the other condition (i.e., VPT). Besides two main effects of difficulty and time, 

we also obtained a significant interaction between the two, F(1, 66) = 5.16, p = 

.026, ηp
2 = .07. Whereas it became easier over time to resist one’s strongest 

temptations (Mpre = 44.40, SE = 2.37; Mpost = 34.39, SE =2.78), the perceived 

difficulty with which participants made the alternative healthy choice did not 

change (Mpre = 48.77, SE = 3.04; Mpost = 49.13,SE = 3.04). This effect was 

independent of condition (F < 1). 

Exploratory analyses. We then explored whether any of the individual 

difference measures were related to participants’ change in response bias as a 

function of the condition they were assigned to. First, we found that neither 

self-control, nor goal importance or BMI (all centered) played a role in the 

predicted training effect. We then went on to test whether weight status 

influenced the training effect. For that we made two new variables based on 

participants’ BMI, one coding for whether or not participants were overweight 

(BMI > 25), and another one coding for obesity (BMI > 30). Adding overweight 

status as an additional factor to the analysis, we obtained an interaction 

between time and overweight status, F(1, 68) = 4.55, p = .037, ηp
2 = .06. For 

participants who were not overweight (n = 24), their general approach bias for 

both food types decreased over time. For participants who were overweight (n 

= 48) there was not change in overall bias score. The analysis with obesity status 

as additional factor only produced a main effect of obesity status, F(1, 68) = 4.86, 

p = .031, ηp
2 = .07. Participants who were obese had a much stronger overall 

avoidance bias (n = 15; M = -26) compared to participants who were not obese 

(n = 57, M = -2). The large differences in sample size should, however, be taken 

into account when interpreting those results.  

The only other two individual difference measures that had a 

significant effect in the model were eating-related self-efficacy and concern for 

dieting. There was an interaction between self-efficacy score, food category and 

time, F(1, 68) = 4.942, p = .030, ηp
2 = .07, which was, however, qualified by a 

trend for a four-way interaction with condition, F(1, 68) = 3.54, p = .064, ηp
2 = 

.05. In the training condition, there was a trend for a reduced approach bias 

over time, especially to unhealthy foods, but only for participants high in eating 

related self-efficacy. There were no effects of self-efficacy in the control 

condition. In a second model, concern for dieting interacted with time and 

condition, F(1, 68) = 6.87, p = .011, ηp
2 = .09. In the control condition, the overall 

bias score decreased over time for participants with a relatively low concern for 

dieting, and increased over time for participants with a relatively high concern 
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for dieting. There were no effects of concern for dieting in the training 

condition.   
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Table SM2.2.  

Descriptive Statistics (M and SD) of Approach Biases for Unhealthy and Healthy Food 

Stimuli at Pre- and Post-assessment for Both Conditions Separately. 

  

Unhealthy Food 

 

Healthy Food 

  

Pre 

 

Post 

 

Pre 

 

Post 

 

 

 

Condition  

 

M (SD) 

 

M (SD) 

 

M (SD) 

 

M (SD) 

      

 Control                  (n = 37) -5 (60) -11 (51) -12 (58) -16 (43) 

      

 Experimental        (n = 35) 3 (54) -5 (43) -3 (47) -2 (38) 

      

Note. Positive scores indicate an approach bias; negative scores indicate an avoidance 

bias.  

 

Discussion 

The goal of the present study was to further test the effectiveness of the AAT-

training in the eating domain. Addressing weaknesses of earlier studies, we 

sampled a group of participants with a higher BMI, and we administered 5 

training sessions. Results of this interim report showed that despite those 

methodological improvements, the predicted training effect did not emerge. 

Specifically, participants’ approach bias for healthy and unhealthy foods did 

not change over time as a function of whether they were assigned to the 

training or control condition. Exploratory analyses suggested a trend for a 

training effect (reduced bias score for unhealthy foods over time in the training 

condition) only for participants high in eating related self-efficacy, but this 

analysis was based on a reduced sample and should therefore first be replicated 

before being interpreted as evidence for the effectiveness of the AAT-training. 

We were also interested in whether the AAT-training would reduce the 

difficulty with which participants resisted their strongest temptations, and with 

which they made alternative healthy choices. We did indeed find that resisting 

temptations got easier over time, but this was independent of whether one was 

assigned to the training or control condition. Interestingly, making healthy 

choices remained as difficult at second assessment as it was at baseline. 

Together, those results suggest that following five sessions of AAT-training 

neither influences impulsive responding to food stimuli, nor does it influence 
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the difficulty with which participants resist temptations or with which they 

make alternative healthy choices. The present study therefore replicates the 

findings of our three earlier single session studies. Importantly, simply taking 

part in the study (in either of the two conditions) seemed to have some positive 

effects, which suggests that not the training per se but merely being involved in 

the training program might already be helpful for people who aim to improve 

their eating behavior. 

Some other interesting findings should be mentioned. First, there was 

an overall avoidance bias for unhealthy and healthy food at baseline. Whereas 

this might be surprising, this is actually in line with our findings in Study 4.3 in 

which we also found negative bias scores for food stimuli. This could suggests 

that our participants ‘disliked’ (i.e., have a negativity bias for) all foods. Such an 

interpretation would, however, be at odds with the notion that people struggle 

with their eating behavior because of a strong approach biases to unhealthy 

foods. Second, we also looked at whether variations in the difficulty with which 

participants resist their strongest temptations or with which they choose a 

healthy alternative correlated with any individual difference measures. From 

the baseline ratings we could see that resisting temptations was easier for 

participants of older age, higher trait self-control, higher perceived self-control 

success, and higher self-efficacy. It was more difficult though for participants 

with a high concern for dieting. Conversely, choosing a healthy alternative was 

easier for participants with higher self-control and perceived self-control 

success ratings. However, the higher participants’ concern for dieting or BMI, 

the more difficult healthy choices were. That pattern of results is very much in 

line with earlier work showing that people with high trait self-control (or 

related concepts) experience less self-control conflict (Hofmann, Baumeister, 

Förster, & Vohs, 2012).  

 

Limitations and Future Directions 

One potential explanation for not observing a training effect might be that the 

analyses of the training effect were based on a relatively small sample. As the 

current study is still running, we will have to see whether a training effect will 

emerge in a bigger sample. Moreover, the control condition in our study was a 

sham training (i.e., participants approached and avoided equal amounts of 

unhealthy and healthy food pictures). Other studies that do find significant 

training effects in the eating domain have used a less conservative control 

group, namely an approach training (i.e., participants approach all unhealthy 

foods). Such a counter-training control group is, however, not appropriate in 
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the context of an intervention study as ours. And finally, maybe the AAT-

training might be more effective if it is embedded in a more elaborate 

intervention program (e.g., including CBT or motivational interviewing, see 

Wiers, Gladwin, Hofmann, Salemink, & Ridderinkhof, 2013). Such a more 

holistic approach could not only increase participants’ general motivation to 

adhere to the program, it could also help participants to develop a larger set of 

strategies that can be used to resist temptations.  
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SELF-CONTROL CONFLICT IN THE EATING DOMAIN 

A cognitive, affective, and behavioral perspective 

We all know those moments in which we would like to do one thing, but know 

we should resist and instead do something else. In my case, I sometimes would 

like to sit on the sunny terrace enjoying a cool glass of wine, but at the same 

time I know I should stay in the office to finish that paper (or at least go the 

gym glass). Or, in the supermarket I am often tempted to buy this bag of tasty 

gummy bears, but I know I will eat them all at once and should therefore make 

a more healthy choice instead. Both situations are examples of self-control 

conflicts, situations in which an impulse, or hedonic goal (e.g., glass of wine, 

gummy bears) is in direct conflict with another higher-order goal (e.g., career 

success, healthy eating). Self-control conflicts are pervasive in everyday life (see 

Hofmann, Baumeister, Förster, & Vohs, 2012) and at the heart of the self-control 

process, given that without such a conflict, there would be no need to engage in 

effortful self-control (i.e., without the goal to have a successful career there 

would be no reason to stay at the office if I could also sit on a sunny terrace). 

Knowing how people experience and deal with conflict might, therefore, help 

improve self-control. Though self-control can be important in many areas of 

life, the present dissertation focused specifically on the domain of eating 

behavior, because this is the domain in which people encounter most conflicts 

(e.g., Hofmann et al., 2012), and in which most people seem to have difficulty 

regulating them successfully (as is evidenced in rising prevalence of overweight 

and obesity; WHO, 2015). 

Strikingly, in the self-control literature there is relatively little direct 

research on the characteristics and consequences of self-control conflict. The 

goal of the present dissertation was, therefore, to deepen our understanding of 

self-control conflict through incorporating insights and methodology from 

different areas of psychology (i.e., cognitive, social, and health psychology). 

Chapter 2 was, for example, inspired by the cognitive control literature, which 

has a longstanding interest in studying the effects of response conflict (as 

encountered in a Stroop task) on the regulation of resources and cognitive 

control (see Botvinick, Braver, Barch, Carter, & Cohen, 2001). The seminal 

finding is that upon encountering conflict, people upregulate cognitive control, 

which enables them to solve the conflict in favor of the task-goal. Moreover, this 

state of ‘high control’ remains active for some time, so that also upcoming 

conflicts are more effectively dealt with (Gratton, Coles, & Donchin, 1992). This 

dynamic conflict-triggered control mechanism, which is called conflict 
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adaptation, is usually studied in neutral task contexts involving ‘cool’ impulses 

(i.e., automatic word reading in a Stroop task). Self-control conflicts, however, 

entail ‘hot’ motivational impulses (i.e., temptations). Chapter 2, therefore, tested 

whether conflict adaptation prevailed also in the presence of such ‘hot’ 

impulses, which were operationalized as motivationally charged distractors 

(signaling monetary gain vs. loss) in a modified Stroop task.  

Across four studies I found that even though conflict adaptation was 

not totally eliminated, its effectiveness was significantly reduced in the 

presence of motivational distractors. This was independent of the location of 

the distractor (target vs. non-target location, Study 2.1), and independent of 

whether the distractor signaled monetary gain or loss (Study 2.2 and Study2.3). 

This pattern of results suggested that even when control is high and ready to be 

executed, motivationally relevant, but ultimately distracting, stimuli are still 

being processed and thereby consume valuable resources which might have 

otherwise been available for the implementation of control processes. This 

reasoning corresponds to the resource competition model, according to which 

motivational and control processes share the same resources, and can – when in 

direct competition – influence each other’s effectiveness (Study 2.4; Pessoa, 

2009). Moreover, this reasoning might also explain why some people despite 

good intentions still struggle to resist temptation. 

In Chapter 3, I was interested in how people experience situations of 

self-control conflict, and tested its affective and emotional consequences during 

self-control decision making. On the one hand, previous research across many 

domains suggests that (e.g., attitudinal, response) conflicts are experienced as 

affectively averse (Dreisbach & Fischer, 2012a; Festinger, 1964) which is why I 

predicted that this might also be the case for self-control conflicts (for a similar 

prediction see Inzlicht, Bartholow, & Hirsch, 2015). On the other hand, there are 

also lines of research which emphasize the positive potential of conflict. For 

example, solving response conflict is associated with increased positivity, and 

overcoming difficulty to reach a goal with increased value and feelings of 

accomplishment (Higgins, 2006; Schouppe et al., 2015). Results from the first 

three studies in Chapter 3 consistently showed that the experience of self-

control conflict while making a (healthy vs. unhealthy) food choice is related to 

higher levels of negative affect and negative emotions (guilt, regret), lowered 

confidence, less cognitive dissonance reduction and increased behavioral 

switching. Importantly, those effects were largely independent of whether 

participants had made a healthy or unhealthy choice (though guilt effects were 

usually stronger for unhealthy choices). This pattern of findings suggested that 
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a) self-control conflicts are also associated with increased negative affect, and b) 

that ‘solving the conflict’ by making a choice does not terminate this negative 

experience. I proposed that this is, because conflict and the accompanying 

deliberation process increases the accessibility of both choice options, so that 

choosing one option feels like losing the other, leaving the person with feelings 

of regret (see also Carmon, Wertenbroch, & Zeelenberg, 2003).  

Study 3.4, a re-analysis of an existing experience sampling study 

(Hofmann et al., 2012), however, showed that conflict can also release positivity 

(i.e., pride after resisting temptations). Disentangling those contradictory 

results, Study 3.5 tested whether conflict can be associated with positive affect 

and positive emotions once the choice is appraised with the consistent (e.g., 

self-control/health) goal, which might have been relatively more salient in 

Study 3.4. Indeed, only for participants who made a healthy choice and then 

underwent a self-control appraisal manipulation, conflict strength was 

positively related to pride (and unrelated to negative affect and emotions). In 

the absence of an appraisal manipulation, conflict was related to negativity after 

both choices. From that I concluded that even though self-control conflict is 

associated with a negative affective state that lingers even after the choice has 

been made, conflict can also produce proportional increases in positive affect 

(e.g., pride after healthy choices) if the choice is appraised with the consistent 

goal. From an applied perspective, this implies that healthy choices should be 

easy choices in situations in which the generation of choice-consistent 

appraisals is unlikely (e.g., when tired or hungry). However, when choice-

consistent appraisals can be generated it might be worth approaching and 

overcoming self-control conflicts, given their potential for triggering pride and 

future self-control (see Hofmann & Fisher, 2012). 

Chapter 2 and 3 highlighted both the potential benefits as well as the 

costs of self-control conflicts. In the last Chapter (Chapter 4), I, therefore, 

explored whether preventing conflict to occur in the first place might improve 

eating behavior. One of way of reducing conflict strength is through reducing 

impulse strength. Over the last decade many different so-called cognitive bias 

modification programs have been developed (e.g., Veling, Aarts, & Papies, 

2011), one of which is the approach avoidance training. In the approach 

avoidance training participants learn to associate a problematic stimulus 

category (i.e., high calorie food) with avoidance movements, and the desirable 

stimulus category (i.e., healthy foods) with approach movements. This training 

has been very successful in the alcohol domain, where it reduced alcohol liking 

and consumption (Wiers, Rinck, Kordts, Houben, & Strack, 2010). The studies 
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presented in Chapter 4 were the first to systematically apply the approach 

avoidance training in the eating domain, but accumulated evidence from three 

single session studies in a student sample suggested that the training neither 

affected food liking, nor consumption. The preliminary analysis of a large-scale 

replication study with more training sessions and an overweight sample did 

not show any beneficial training effects, either. Together, our studies provide 

limited support for the effectiveness of the approach avoidance training in the 

eating domain. Future research is needed to test whether the training might 

have more beneficial effects if it was included in a treatment protocol, rather 

than administered by itself (see Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 

2011). 

The overarching goal of the present dissertation was to shed more light 

on the characteristics and consequences of self-control conflict. Several 

conclusions can be drawn from the empirical work presented here. First, 

conflicts do mobilize control efforts which bring behavior in line with (higher-

order) goals. This conflict-triggered control mechanism still operates in the 

presence of temptations, but much less effectively. That suggests that even if 

control processes are ready to be executed, one might still fail to resist 

temptation. Second, self-control conflicts are experienced as negative, and are 

not as easily solved as other (e.g., response) conflicts. For conflicted healthy 

choices (i.e., resisting temptations) this means that people usually experience 

regret rather than pride, which may undermine future self-control. To reap the 

positive potential of overcoming self-control conflict, it is important to appraise 

one’s behavior as an act of self-control. And finally, preventing conflicts from 

occurring in the first place might lead to more ‘healthy behavior’. Even though 

decreasing impulse strength might be one way of achieving this, more research 

is still needed to show whether the approach avoidance training can be used for 

this purpose. Together, the present dissertation highlights the benefits as well 

as the costs of self-control conflict, and I hope that future research will continue 

to show when they can be most beneficial for achieving our personal goals. 
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SELF-CONTROL CONFLICT IN THE EATING DOMAIN 

A cognitive, affective, and behavioral perspective 

We kennen allemaal de momenten waarin je graag het ene wil doen, maar 

tegelijkertijd ook weet dat je eigenlijk het ander zou moeten doen. In mijn geval 

is het bijvoorbeeld vaak zo dat ik liever op een zonnig terras zit, maar ook weet 

dat ik beter op kantoor kan blijven om mijn proefschrift af te maken (of beter 

naar de sportschool kan gaan). Of, als ik in de supermarkt sta, ben ik vaak 

geneigd om een zakje gummibeertjes te kopen, maar ik weet ook dat ik ze dan 

allemaal meteen zou opeten en ik daarom beter een gezondere keuze kan 

maken. Beide situaties illustreren zelfcontrole conflict: situaties waarin een 

impuls, of een hedonistisch doel (bijv. op het terras zitten, gummibeertjes), in 

direct conflict staat met een ander doel van hogere orde (bijv. carrière maken, 

gezonde voeding). Zelfcontrole conflicten zijn in de volksmond beter bekend 

als verleidingen (d.w.z. iets wat je wil, maar niet mag), en komen erg vaak voor 

in het dagelijks leven (zie Hofmann, Baumeister, Förster, & Vohs, 2012). 

Bovendien staat conflict centraal in het zelfcontrole proces, omdat er zonder 

conflict geen reden bestaat om zelfcontrole uit te oefenen (bv. zonder het doel 

om carrière te maken is er geen reden om niet op het terras te zitten). Om 

zelfcontrole te verbeteren is het daarom belangrijk om in kaart te brengen hoe 

mensen deze conflicten ervaren en ermee omgaan. In het huidige proefschrift 

richtte ik me specifiek op zelfcontrole conflict in het domein van eetgedrag, 

omdat bij voedselkeuze conflict zeer regelmatig wordt ervaren (bijv. Hofmann 

et al., 2012) en mensen over het algemeen moeite hebben om hun eetgedrag 

succesvol te reguleren (zoals blijkt uit stijgende cijfers van overgewicht en 

obesitas; WHO, 2015).  

 Ondanks de centrale rol van conflict in het zelfcontroleproces is er nog 

relatief weinig bekend over de eigenschappen en consequenties van conflict. 

Het doel van het huidige proefschrift was dan ook om hier meer over te weten 

te komen. Dit heb ik gedaan door het verbinden van inzichten en methoden uit 

verschillende stromingen binnen de psychologie, zoals de cognitieve, sociale en 

gezondheidspsychologie. Hoofdstuk 2 was, bijvoorbeeld, gebaseerd op 

inzichten uit de cognitieve controle literatuur waarin al lang een interesse 

bestaat in de effecten van responsconflict (zoals het bijvoorbeeld voorkomt in 

een Strooptaak) op de regulatie van resources en controle (zie Botvinick, Braver, 

Barch, Carter, & Cohen, 2001). De meest bekende bevinding is dan ook dat 

zodra men een conflict tegenkomt onmiddellijk controleprocessen worden 

geactiveerd die helpen om het conflict op te lossen door gedrag in lijn met 
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(taak)doelen te brengen. Dit moment van ‘hogere controle’ blijft vervolgens nog 

een tijdje actief zodat ook daaropvolgende conflicten op een efficiëntere manier 

kunnen worden opgelost (Gratton, Coles, & Donchin, 1992). Dit dynamische 

conflict-controlemechanisme is beter bekend als ‘conflict adaptatie’ en wordt 

over het algemeen binnen een neutrale taakomgeving en met niet motivationele 

impulsen (bijv. het automatisch lezen van een woord in een Strooptaak) 

onderzocht. Zelfcontrole conflicten bevatten echter meestal sterk motivationeel 

geladen impulsen (verleidingen), en het was daarom ook maar de vraag of het 

conflict-controlemechanisme even efficiënt werkt in een context waarin 

motivationele cues worden getoond als afleiders. Dit werd onderzocht in 

Hoofdstuk 2, waarin proefpersonen een gemodificeerde Strooptaak uitvoerden 

die motivationele afleiders bevatte (signalen van winst en verlies die om 

aandacht vragen maar genegeerd zouden moeten worden, d.w.z. verleidingen).  

In vier studies vond ik dat conflict adaptatie in aanwezigheid van 

motivationele afleiders weliswaar niet helemaal verdween, maar wel significant 

verminderde. De effecten waren onafhankelijk van waar de motivationele 

afleider werd gepresenteerd (target vs. non-target locatie, Studie 2.1), en 

onafhankelijk van of de afleider winst of verlies signaleerde (Studie 2.2 en 

Studie 2.3). Dit suggereert dat motivationeel relevante maar toch afleidende 

stimuli zelfs onder maximale controle nog steeds worden verwerkt, en 

daardoor cognitieve bronnen verbruiken die anders in het controleproces 

hadden kunnen worden geïnvesteerd. Dit is in lijn met het resource competition 

model dat stelt dat motivationele en controleprocessen beide afhankelijk zijn van 

dezelfde cognitieve bronnen, zodat ze – als ze direct in conflict staan – elkaars 

efficiëntie kunnen belemmeren (Studie 2.4; Pessoa, 2009). Tot slot is deze 

bevinding ook in lijn met de dagelijkse observatie dat men ondanks goede 

intenties om zichzelf te controleren moeite kan hebben verleidingen te 

weerstaan.  

In Hoofdstuk 3 stond de vraag centraal hoe zelfcontrole conflict 

eigenlijk wordt ervaren, en onderzocht ik de affectieve en emotionele 

consequenties van conflict tijdens het maken van zelfcontrole keuzes (bijv. 

gezond vs. ongezond eten kopen). Enerzijds weten we van eerder onderzoek 

dat verschillende vormen van conflict geassocieerd zijn met negatief affect 

(Dreisbach & Fischer, 2012a; Festinger, 1964). Op basis daarvan verwachtte ik 

dat dit ook zou gelden voor zelfcontrole conflict (voor een soortgelijke redenatie 

zie Inzlicht, Bartholow, & Hirsch, 2015). Anderzijds zijn er ook lijnen van 

onderzoek die de positieve kanten van conflict benadrukken. Zo is bijvoorbeeld 

het succesvol oplossen van (respons)conflict gerelateerd aan positief affect, en 
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het overwinnen van conflict en moeilijkheden aan gevoelens van vervulling 

(Higgins, 2006; Schouppe et al., 2015). De bevindingen van de eerste drie 

studies uit Hoofdstuk 3 vertoonden een consistent patroon: de ervaring van 

zelfcontrole conflict tijdens het maken van een (gezonde vs. ongezonde) 

voedselkeuze hing samen met een sterkere mate van negatief affect en 

negatieve emoties na afloop van de keuze (bijv. schuld, spijt), minder zekerheid  

met betrekking tot de uiteindelijke keuze, negatievere evaluaties van het 

gekozen alternatief en een relatief hogere kans om de volgende keer precies het 

tegenovergestelde te kiezen. Interessant genoeg bleek dat deze effecten 

grotendeels onafhankelijk waren van of men een gezonde of ongezonde keuze 

had gemaakt (alhoewel de effecten voor schuld over het algemeen sterker 

waren voor ongezonde keuzes). Samen lieten deze bevindingen zien dat a) 

zelfcontrole conflicten net zoals andere vormen van conflict als negatief worden 

ervaren, en dat b) het maken van een keuze deze negatieve ervaring niet oplost. 

Ik stelde voor dat dit komt door de verhoogde deliberatie (d.w.z. lang wikken 

en wegen) die plaatsvindt tijdens conflict. Deze deliberatie versterkt dan weer 

de beschikbaarheid van beide keuzeopties zodat elke keuze uiteindelijk als een 

‘verlies’ aanvoelt, met het gevolg dat de persoon spijt ervaart (zie Carmon, 

Wertenbroch, & Zeelenberg, 2003). 

 Studie 3.4 – een heranalyse van een bestaande experience sampling 

dataset (Hofmann et al., 2012) – liet echter zien dat conflict toch ook gerelateerd 

kan zijn aan positief affect en positieve emoties (trots na gezonde keuzes). Een 

mogelijke verklaring voor deze tegenstrijdige bevindingen was dat in Studie 3.4 

het zelfcontroledoel veel saillanter was dan in de eerdere studies, waardoor 

proefpersonen sneller geneigd waren om hun keuze in het licht van hun 

zelfcontroledoel te zien. Dit had als gevolg dat een sterkere conflictervaring bij 

(on)gezonde keuzes gepaard ging met meer trots (schuld). Deze hypothese 

werd bevestigd in Studie 3.5 waarin alleen voor proefpersonen die een gezonde 

keuze hadden gemaakt en voor wie het zelfcontroledoel actief was (door 

middel van een appraisal manipulatie) conflictsterkte aan meer trots gerelateerd 

was (en geen relatie had tot negatief affect en emoties). Voor proefpersonen die 

geen appraisal manipulatie ondergingen, was conflictsterkte alleen gerelateerd 

aan negatief affect en emoties. Net als in de eerste drie studies was dit 

onafhankelijk van hun keuze (gezond vs. ongezond). Uit deze reeks studies 

concludeerde ik dat zelfcontrole conflict negatief aanvoelt, en dat dit gevoel 

door blijft sudderen – ongeacht de keuze – zolang men de gemaakte keuze niet 

herinterpreteert vanuit het perspectief van het keuze-consistente doel. Vanuit 

een toegepast oogpunt betekent dit dat gezonde keuzes zo conflictvrij 
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(makkelijk) mogelijk zouden moeten zijn in situaties waarin een zelfcontrole 

appraisals minder waarschijnlijk is (bijv. geen tijd, hongerig, moe, hedonistische 

setting). Wanneer een zelfcontrole appraisal echter wel mogelijk is, is het beter 

om zelfcontrole conflicten aan te gaan en te overwinnen, met als gevolg meer 

trots en een hogere kans op toekomstig zelfcontrolesucces (Hofmann & Fisher, 

2012).  

Hoofdstuk 2 en 3 lieten allebei zien dat zelfcontrole conflict zowel 

positieve als ook negatieve kanten heeft. In het laatste hoofdstuk (Hoofdstuk 4) 

testte ik daarom of het verlagen of vermijden van zelfcontrole conflicten 

(verleidingen) in het eetdomein kan leiden tot een verbetering in eetgedrag. Een 

manier om conflictsterkte te verlagen is door impulssterkte af te zwakken. In de 

laatste jaren is een aantal cognitive bias modification interventies ontwikkeld (bijv. 

Veling, Aarts, & Papies, 2011), waarvan één de approach avoidance training 

betreft. In de approach avoidance training leren proefpersonen kritische stimuli 

(bijv. ongezond voedsel) te associëren met vermijding, en wenselijke stimuli 

(bijv. gezond voedsel) met toenadering. Deze training is in eerder onderzoek 

succesvol gebleken in het domein van alcoholgebruik, waar het de voorkeur 

voor en de consumptie van alcohol verlaagde nadat stimuli gerelateerd aan 

alcohol herhaaldelijk werden gekoppeld aan vermijding (Wiers, Rinck, Kordts, 

Houben, & Strack, 2010). De studies in Hoofdstuk 4 waren de eerste 

systematische toepassing van deze training in het eetdomein. Echter, de 

algemene bevinding bleek minder positief dan verwacht: één sessie approach 

avoidance training in een studentensteekproef had noch een effect op eet-

gerelateerde voorkeuren noch op gedrag. De preliminaire analyse van een grote 

replicatiestudie met meerdere trainingssessies en een steekproef met 

overgewicht liet ook geen positieve trainingseffecten zien. Op basis van deze 

resultaten concludeer ik dat er tot nu toe geen bewijs is voor de effectiviteit van 

de approach avoidance training in het domein van eetgedrag. Toekomstige studies 

moeten uitwijzen of de training effectiever is wanneer deze onderdeel uitmaakt 

van een breder behandelplan (zie Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 

2011). 

Het overkoepelende doel van het huidige proefschrift was om meer 

inzicht te verkrijgen in de eigenschappen en consequenties van zelfcontrole 

conflict. De volgende conclusies kunnen uit de empirische hoofdstukken 

worden getrokken. Ten eerste verhoogt conflict controle, waardoor gedrag 

meer in lijn wordt gebracht met doelen. Dit conflict-controlemechanisme werkt 

nog steeds als er verleidingen in het spel zijn, maar wel duidelijk minder goed. 

Dit suggereert dat zelfs wanneer controleprocessen helemaal klaar staan om te 
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worden toegepast, men nog steeds kan zwichten voor een verleiding. Ten 

tweede wordt zelfcontrole conflict als negatief ervaren en niet zo snel opgelost 

in vergelijking met andere soorten conflict (zoals bijvoorbeeld 

responsconflicten). Voor het maken van conflicterende gezonde keuzes (d.w.z. 

het weerstaan van een verleiding) betekent dit dat men eerder spijt zal voelen 

dan trots, wat vervolgens een negatief effect kan hebben op toekomstig 

(zelfcontrole)gedrag. Toch kent conflict ook positieve consequenties: als men 

een gezonde keuze maakt en deze als een succes ziet (i.p.v. van een verlies), dan 

is de mate van overwonnen conflict evenredig met de mate van gevoelde trots. 

En ten slotte lijkt het vermijden van zelfcontrole conflicten (verleidingen) 

misschien toch de grootste garantie voor gezond gedrag (zonder verleiding 

geen zwichten). Het afzwakken van impulsen is mogelijk een manier om dit te 

bereiken, maar voordat de approach avoidance training hier daadwerkelijk voor 

zou kunnen worden gebruikt is meer onderzoek nodig. Het huidige proefschrift 

laat dus zowel de kosten als de baten van zelfcontrole conflicten zien, en ik 

hoop dat toekomstig onderzoek verder inzicht biedt in hoe we er mee om 

moeten gaan om onze persoonlijke doelen het best te bereiken.  
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