
VU Research Portal

Minding the body

Schlinkert, C.

2018

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Schlinkert, C. (2018). Minding the body: The role of rumination and stress in embodied information processing.
[PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

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

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/4aee22a3-b1bb-489a-b107-435800577229


  

 

 

 

Minding the body: 

The impact of rumination and stress on bodily information processing 

 

 

Vrije Universiteit Amsterdam 

Universität Trier 

Academisch proefschrift 

Dissertation 

 

 

Caroline Schlinkert 

November 2017 

 

 

 

  



M i n d i n g  t h e  b o d y | 2 
 

TABLE OF CONTENTS 

 

Chapter 1 General introduction 
 

  3 

Chapter 2 Preoccupied with the body: Mild stress amplifies interoception among 
ruminators 
 

9 

Chapter 3 Self-restraint spill-over: Inhibitory control disrupts appetite regulation 
among ruminators 
 

30 

Chapter 4 Dealing with life demands: Action-state orientation moderates the 
relation between demanding conditions and drops in body vitality 
 

59 

Chapter 5 Becoming who you are: An integrative review of self-determination 
theory and personality systems interactions theory 
 

89 

Chapter 6 Theoretical integration and conclusions 
 

122 

Appendix 
 

  

 References 
 

138 

 Supplemental material  
 

169 

 Summary 
  
 

172 

  



M i n d i n g  t h e  b o d y | 3 
 

Chapter 1 

General introduction  
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“A slight indisposition, a dizzy spell, has prevented me from getting up. I’m still lying in bed right 

now. But now I’m quite refreshed once again. I’m in the midst of getting out of bed. Just have 

patience for a short moment! Things are not going so well as I thought. But things are all right. 

How suddenly this can overcome someone!”  

Gregor Samsa, The metamorphosis (Kafka, 1915) 

 

In 1915, the Austrian writer Franz Kafka published “The metamorphosis”. The famous novella 

tells of the traveling salesman Gregor Samsa, who wakes up one morning to find himself 

transformed into a giant, verminous bug. Struggling with his new appearance, he looks around 

his room, which seems normal. He therefore decides to go back to sleep to forget about what 

has happened. He attempts to roll over, only to discover that he cannot due to his new body - 

he is stuck on his hard, convex back. He tries to scratch an itch on his stomach, but when he 

touches himself with one of his many new legs, he is disgusted. Unable to move in any 

direction, he starts brooding over how dreary life as a traveling salesman is and how he would 

quit if his parents and sister did not depend so much on his income. The story ends one 

morning when Gregor Samsa is found dead in his room. The cause of death was emotional 

exhaustion set on by the social and personal stress that he had felt about his life situation.  

Kafka’s ‘The metamorphosis’ lends itself to many literary and philosophical 

interpretations (e.g., Sokel, 1956, 1999). Without discounting these, I would like to suggest that 

the story may also represent a deeper psychological reality that relates to the interplay 

between rumination and stress and how these two factors can lead people to feel dissociated, 

estranged or alienated from their body.  

Everyone ruminates at least once in a while about the inevitable setbacks and 

disappointments in life (Harvey, Watkins, Mansell, & Shafran, 2004). Nevertheless, ruminative 

tendencies are much more pronounced in some people than they are in others. Like Gregor 

Samsa in Kafka’s story, people high -rather than low- in trait rumination are frequently inclined 

to dwell passively and repetitively on their thoughts and feelings, particularly when those are 

negatively toned (Kuhl, 1994; Nolen-Hoeksema, Morrow, & Fredrickson, 1993; for reviews, see 

Kierkegaard Thomsen, 2006; Mor & Winquist, 2002; Watkins, 2008). Rumination is nowadays 
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seen as a trans-diagnostic maladaptive coping style (Aldao & Nolen-Hoeksema, 2010; Ehring & 

Watkins, 2008). Indeed, rumination has been found to be a key predictor of various 

psychopathologies related to emotional problems including depression, anxiety, eating 

disorders and substance abuse (Mor & Winquist, 2002; Watkins et al., 2011). Moreover, 

rumination predicts mental problems over and above other widely used emotion regulation 

strategies such as avoidance, suppression or reappraisal (Aldao, Nolen-Hoeksema, & Schweizer, 

2010).  

To date, rumination has been mainly understood as a mental process that takes place 

entirely ‘between the ears’. Research on rumination largely addressed how ruminators differ 

from non-ruminators in the cognitive processing of external stressful incentives (Nolen-

Hoeksema, 1991; Nolen-Hoeksema, Wisco, & Lybomirsky, 2008; Koster, De Lyssinder, 

Derakhshan, & De Raedt, 2011). However, rumination is also linked to physical health 

complaints such as increased body dissatisfaction, eating and sleeping problems and chronic 

fatigue (Verkuil, Brosschot, Gebhardt, & Thayer, 2010). It thus seems important to ask whether 

and how rumination shapes the way people process their internal, bodily states. This general 

question is addressed in this dissertation. More specifically, this dissertation examines how 

various forms of stress may lead ruminators to become alienated from their own body, bodily 

states and bodily needs. 

 

Outline of Dissertation 

This dissertation consists of five chapters. These chapters are linked together by the common 

inquiry of how the combination of trait rumination and situational stress can influence the way 

people perceive their body. Notably, the separate chapters are written and partly already 

published as independent scientific papers that can be read on their own. It is therefore 

inevitable that some content of the chapters will overlap. Additionally, due to differing 

terminologies in various subfields, I refer to people high versus low in rumination either as 

ruminators versus non-ruminators (Chapter 2, 3 and 6) or, respectively, as state-oriented versus 

action-oriented individuals (Chapter 4 and 5).  
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Chapters 2-4 are empirical chapters that investigate the interplay of trait rumination 

and situational stress on bodily information processing. Overall, these experiments tested 

participants online or in the laboratory in several experimental paradigms. Trait rumination was 

always measured with a validated self-report scale that asked participants to indicate how they 

would usually cope with stressful situations, either with rumination or with disengagement 

from that situation (Kuhl, 1994). Stress was measured either by self-reported life stress or by 

experimental induction. The experimental inductions either consisted of asking participants to 

suppress an immediate urge or reminding participants of an aversive obligation. Respectively, in 

the control conditions, participants could express themselves freely or where reminded of a 

pleasant personal activity. Further, the experiments used various operationalizations of bodily 

information processing such self-reported body consciousness and vitality, heart beat 

detection, appetite measures, taste ratings and eating behavior. The empirical data of the 

chapters will be made publicly available through the Open Science Framework (www.osf.io) 

after the chapters are published in peer-reviewed journals.  

Chapter 2 examines how trait rumination and situational stress combine to influence 

interoception. Interoception is the processing and perception of internal bodily signals. Both 

classic and contemporary emotion theories hold that perception of interoceptive bodily signals 

plays a key role in emotional processing (Craig, 2003; Damasio, 1994). Because we assume that 

stress leads ruminators to become preoccupied by their internal states (Kuhl, 1981), the main 

hypothesis of Chapter 2 is that ruminators engage in more interoception than non-ruminators, 

especially under stressful conditions. To empirically examine this phenomenon, we 

manipulated stress by asking participants to plan an aversive activity that they have to carry out 

soon. In the low stress condition, participants were asked to plan a pleasant activity. Given that 

recent advances in interoception research suggest that interoception is a multidimensional 

construct (Garfinkel, Seth, Barrett, Suzuki, & Critchley, 2015), we operationalized interoception 

on two different dimensions. Our first experiment assessed “interoceptive sensibility” or the 

subjective experience of interoceptive signals. Our second experiment assessed “interoceptive 

accuracy” or the perception of actual bodily signals, namely, heartbeats.  
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Chapter 3 investigates how trait rumination and situational stress influence the waxing 

and waning of people’s appetite for food. For health and wellbeing, it is critical that the 

person’s nutritional appetites adapt to her or his bodily need for sustenance. We define healthy 

appetite regulation in this chapter as the positive association between food deprivation and 

preference for high calorie food. Further, in Chapter 3, stress is operationalized as the exertion 

of inhibitory control. Inhibitory control allows people to override intrinsic preferences and 

bodily feelings like hunger, pain or fatigue (Kotabe & Hofmann, 2015; Reynolds & McCrea, 

2016). People can therefore use inhibitory control to temporarily inhibit their immediate 

personal preferences, something that often incurs under stress. For instance, an ambitious 

office worker may work overtime to meet a personally important deadline and thereby 

suppress the need for a well-prepared dinner or a good night sleep. We reasoned that 

ruminators would be inclined to persist in inhibitory control even when this is no longer 

required by the situation. As a result, we predicted that exerting inhibitory control would lead 

to disrupted appetite regulation among ruminators. We examined this prediction in two 

experiments.  

Chapter 4 addresses the influence of trait rumination and situational stress on the 

experience of vitality. Vitality refers to the feeling of being alive and full of energy and is seen as 

a universal human experience that is grounded in the body and linked to positive motivation, 

health, and wellbeing (Ryan & Frederick, 1997). Prior work showed that stressful conditions can 

lower vitality, presumably by undermining people’s intrinsic needs (Ryan & Deci, 2008). Due to 

our specific interest in bodily processes, vitality is operationalized in this chapter with a self-

report scale that assesses people’s experience of body vitality. Stress was either measured with 

a self-report life stress scale or induced by reminding people on an aversive obligation (see 

Chapter 2). In three studies, we examined whether the devitalizing effects of stressful 

conditions are more pronounced among ruminators than among non-ruminators. 

In the present dissertation, rumination is treated as an individual difference factor, and 

thus relates to personality functioning.  

Chapter 5 is a theoretical chapter, which takes a broader look at personality processes. 

More specifically, this chapter considers the question of what it takes to become a fully 
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functioning person from the perspective of two major personality theories, self-determination 

theory (SDT) and personality systems interaction theory (PSI). The two theories share the idea 

that personal growth should be seen as an organismic process that happens on environmental, 

biological, and psychological levels. However, SDT has adopted more a first-person perspective 

on personality, by emphasizing subjective experience and self-report measures. By contrast, PSI 

theory has adopted predominantly a third-person perspective, which emphasizes implicit 

processes and objective measures. The chapter briefly reviews the two theories and examines 

how SDT and PSI are implemented in three empirical domains, which are internalization, flow, 

and vitality (see also chapter 4). 

Finally, Chapter 6 is an integrative chapter that reviews the main empirical findings from 

Chapters 2-4 and considers how they fit together. The theoretical integration of the chapters is 

formed by the psychosomatic model of rumination and coping with stress (Koole, Schlinkert, & 

Tops, 2017). This model posits that rumination is a psychosomatic process that involves the 

continual interplay between body and brain. The findings of Chapters 2 and 3 are related to a 

coping process of mobilization against a potential threat. The findings of Chapter 4 are related 

to a coping process of minimization, or dampening down of physiological arousal, which offsets 

the mobilization response. According to the psychosomatic model, ruminators alternate 

between mobilization and minimization coping which increases allostatic load and ultimately 

promotes organic disease. In this final chapter, I also consider how the conclusions of this 

dissertation may help to shed new light on the association between rumination and physical 

problems, such as physical pain, sleeping and eating problems, and hypertension. 

Taken together, the following chapters of this dissertation each highlight how stressful 

conditions may lead ruminators to become alienated from their body. The chapters cut across 

different psychological sub-disciplines including social- and personality psychology, clinical 

psychology, psychophysiology and motivation. Nevertheless, the chapters jointly address the 

question how ruminative coping with stress changes bodily information processing. Overall, this 

dissertation offers the insight that rumination is not only a mental problem that occurs 

exclusively ‘between the ears’. Instead, rumination is implicated in the entirety of bodily 

functioning.  
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Chapter 2 

Preoccupied with the body: 
Mild stress amplifies interoception among ruminators 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: This chapter is based on Schlinkert, C., Herbert, B.M., Baumann, N. & Koole, S.L. (under 

review). Preoccupied with the body: Mild stress amplifies interoception among ruminators. 

Emotion  
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Abstract 

Individual differences in rumination have been linked in many studies to persistence of negative 

emotions. Virtually all of these studies focused on exteroception, or responding to external 

stimuli, rather than interoception, or processing internal, bodily sensations. To fill this gap, we 

conducted two studies in this chapter to investigate the link between rumination and 

interoception. Based on classic and modern emotion theories, we hypothesized that ruminators 

are likely to be more prone than non-ruminators to attend to their bodily sensations, especially 

if they experience stress. To empirically examine this phenomenon, both studies manipulated 

mild stress by asking participants to plan an aversive activity that they had to carry out soon. In 

the low stress condition, participants planned a pleasant activity. Study 1 (N = 78) observed that 

mild stress led ruminators to report greater interoceptive sensibility as measured by self-

reported body consciousness, an effect that was absent among non-ruminators. In Study 2 (N = 

180), the stressor led ruminators to become more accurate in heartbeat perception, especially 

under conditions of auditory interference. Non-ruminators were unaffected by the stressor. In 

the low stress conditions of both studies, ruminators and non-ruminators did not differ in 

interoceptive sensibility or accuracy. These findings indicate that mildly stressful conditions 

amplify interoception among ruminators. This interoceptive amplification may contribute to the 

well-documented emotion-regulatory problems of ruminators. 
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People differ in their tendencies to ruminate. People high on ruminative tendencies –or 

‘ruminators’- are more inclined to perseverate on negative thoughts and feelings, as compared 

to people low on ruminative tendencies, or ‘non-ruminators’ (for reviews, see Kirkegaard-  

Thomsen, 2006; Mor & Winquist, 2002; Watkins, 2008). Individual differences in rumination 

predict a wide range of psychopathologies involving negative emotions, depression, anxiety, 

substance abuse, and disordered eating (Mor & Winquist, 2002; Watkins et al., 2011). Indeed, a 

comprehensive meta-analysis observed that rumination was more predictive of mental 

disorders than other widely used emotion regulation strategies such as avoidance, suppression 

or reappraisal (Aldao, Nolen-Hoeksema, & Schweizer, 2010). It is therefore important to learn 

more about the basic processes that underlie individual differences in rumination. 

To date, research on rumination has mainly addressed how ruminators differ from non-

ruminators in processing stimuli that originate from the external environment. For instance, 

rumination has been linked to enhanced attentional bias towards negative stimuli, inflexibility 

in task switching, and impaired inhibition of no longer relevant information (for reviews, see 

Gotlib & Joormann, 2010; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008; Whitmer & Gotlib, 

2013). However, characteristic of ruminators is that they are focused on themselves (Koster, De 

Lissnyder, Derakshan, & De Raedt, 2011; Kuhl, 1981). It thus seems important to ask whether 

and how ruminators and non-ruminators might differ in processing their internal states. In the 

present article, we address this important topic, by examining the links between individual 

differences in rumination and interoception.  

Interoception is the processing and perception of internal bodily signals. Both classic 

and contemporary emotion theories hold that perception of interoceptive bodily signals plays a 

key role in emotional processing (Craig, 2003; Critchley & Harrison, 2013; Damasio, 1994). In 

particular, classical theories of emotion suggested that emotion arises from the perception of 

peripheral bodily reactions (James, 1884; Lang, 1885). Building on and extending this tradition, 

Damasio (1994) proposed that somatic markers guide adaptive decision-making by generating 

gut feelings (see also Dunn et al., 2010). In more recent years, Craig (2003) has suggested that 

human emotions arise from an individuals’ awareness to its somatic states that are represented 

in specific neuro-anatomic networks in the brain.  



M i n d i n g  t h e  b o d y | 12 
 

Recent advances suggest that interoception is a multidimensional construct (Garfinkel, 

Seth, Barrett, Suzuki, & Critchley, 2015; Garfinkel & Critchley, 2013; Herbert, Muth, Pollatos, & 

Herbert, 2012; Pollatos, Herbert, Mai, & Kammer, 2016). One dimension refers to people’s 

subjective experience of interoceptive signals and is labeled as “interoceptive sensibility” 

(Garfinkel & Critchley, 2013). Interoceptive sensibility can be reliably and validly measured by 

self-report questionnaires (Bergquist, Fox, & Sinha, 2010; Daubenmier, 2005; Domschke, 

Stevens, Pfleiderer, & Gerlach, 2010; Dunn et al., 2010). Another dimension of interoception 

relates to the accuracy with which people can perceive their bodily signals and is known as 

“interoceptive accuracy” (Garfinkel & Critchley, 2013). Research on interoceptive accuracy has 

mainly focused on cardiovascular perception via heartbeat tracking tasks (Herbert, Herbert, & 

Pollatos, 2011; Pollatos, Traut-Mattausch, & Schandry, 2009; Wiens, Mezzacappa, & Katkin, 

2000). This is because heartbeats are distinct organ events that can be relatively easily 

measured through non-invasive methods and are closely linked to emotions (Barrett, Quigley, 

Bliss-Moreau, & Aronson, 2004; Herbert, Pollatos, Flor, Enck, & Schandry, 2010).  

We are aware of few studies that directly examined the relation between rumination 

and interoception. Nevertheless, several studies examined interoception among populations 

that are characterized by high ruminative tendencies. For instance one study compared healthy 

controls with anxious and depressed patients, a population with high occurrence of rumination  

(Nolen-Hoeksema, 2000), and found no differences in interoceptive sensibility between these 

groups (Dunn et al., 2010). However, another study found a positive relation between 

interoceptive sensibility and anxiety among individuals who had a higher tendency to ruminate 

about their bodily sensations. The researchers therefore suggested that rumination about 

bodily sensations is maladaptive, because it may contribute to emotional problems (Ginzburg, 

Tsur, Barak-Nahum, & Defrin, 2014).  

Using heartbeat tracking tasks to investigate interoceptive accuracy, studies among 

depressed and anxiety patients showed that these disorders were associated with high as well 

as low levels of interoceptive accuracy when compared to healthy controls. Anxiety patients 

showed relatively high interoceptive accuracy (for a review, see Domschke et al., 2010; Herbert 

& Pollatos, 2012) whereas mixed results were found for interoceptive accuracy among 
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depressed patients (Dunn, Dalgleish, Ogilvie, & Lawrence, 2007; Furman, Waugh, 

Bhattacharjee, Thompson, & Gotlib, 2013; see Harshaw, 2015, for a review; Pollatos et al., 

2009). Furthermore, Lackner and Fresco (2016) observed that high levels of rumination and low 

levels of interoceptive accuracy together predicted higher depression and anxiety levels.  

The aforementioned study by Lackner and Fresco (2016) observed no direct correlation 

between rumination and interoceptive accuracy. Nevertheless, there are reasons to suspect 

that interoception may be higher among ruminators than among non-ruminators, especially 

under stressful conditions. Specifically, rumination has been linked to increased self-focus 

(Raes, Watkins, Williams, & Hermans, 2008; Whitmer & Gotlib, 2012). Because self-focus is 

often accompanied by enhanced attention to the body (Morin, 2011; Wicklund, 1975), we may 

expect rumination to be related to increased interoception. Indeed, Kuhl (1981,1994) suggested 

that stress leads ruminators to become preoccupied by inner states, and referred to this 

condition as “state orientation” (see also Martin & Tesser, 1996).  

According to Kuhl and associates, state orientation is particularly pronounced under 

stressful conditions (Baumann, Kaschel, & Kuhl, 2005). Supporting this notion, ruminators, 

more so than non-ruminators, reported increased somatic complaints when experiencing more 

life stress (Baumann et al., 2005). Such somatic complaints may stem from more active 

monitoring of the body under stress, which may amplify bodily sensations and become 

interpreted as symptoms of illness (Barsky, 2001; Barsky, Wyshak, & Klerman, 1990; Ginzburg 

et al., 2014).  

To gain more insight into the link between rumination and interoception, we conducted 

two experiments. Our main hypothesis was that ruminators would engage in more 

interoception than non-ruminators, especially under stressful conditions (Kuhl, 1981, 1994). In 

both experiments, we assessed individual differences in rumination (Kuhl, 1994). Additionally, 

we induced mild stress by asking participants to think about an action plan for an aversive 

activity that they had to carry out soon (see also Gollwitzer, 1999; Schlinkert & Koole, in press; 

Vansteenkiste, Lens, & Deci, 2006). In the control condition, participants thought about a 

specific action plan for a pleasant activity. Finally, we measured participants’ interoception. In 

Study 1, we measured interoceptive sensibility by means of a body consciousness questionnaire 
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(Miller, Murphy, & Buss, 1981). In Study 2, we used a modified version of the heartbeat tracking 

task (Herbert et al., 2011; Schandry, 1981) to measure interoceptive accuracy. Across both 

studies, we hypothesized that the mild stress induction would increase interoception among 

individuals higher, rather than lower, in rumination. We predicted few, if any, differences in 

interoception between ruminators and non-ruminators in the low stress conditions.   

 

Study 1 

Methods 

Participants and Design 

Ethical approval for the present studies was obtained from the scientific and ethical review 

board at the Vrije Universiteit Amsterdam, the Netherlands. To determine our sample size, no 

prior information was available from previous studies. Because we expected small to medium 

effects, we ran additional participants until we had at least 20 participants for each study 

design cell (see below for study design). Seventy-nine U.S. residents participated for monetary 

compensation on the online labor market Amazon Mechanical TurkTM. Systematic comparisons 

have shown that MTurk participants are significantly more diverse than typical American 

college samples and that the data obtained are equivalent or of better quality as those 

obtained via traditional methods (Berinsky, Huber, & Lenz, 2012; Casler, Bickel, & Hackett, 

2013; Hauser & Schwarz, 2016).  

We excluded one participant from the sample because the manipulation failed, leaving 

the data of seventy-eight participants for the statistical analysis (38 female; average age 34 

years with SD = 11.2; 41 participants in the experimental condition). Participants were 

rewarded with US$ 1.50 for their participation. The experiment had a 2 (planning: aversive 

versus fun; between participants) factorial design with rumination scores as continuous 

predictor variable and gender and current life stress as covariates. The main dependent 

variable was participants’ interoceptive sensibility as assessed by self-reported body 

consciousness.  
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Independent variables 

Rumination. Individual differences in rumination were measured with the preoccupation 

subscale of the Dutch translation of the Action Control Scale (Diefendorff, Hall, Lord, & Strean, 

2000; Kuhl, 1994). The scale has been developed and extensively validated by Kuhl and 

colleagues (for reviews, see Diefendorff et al., 2000; Kuhl & Beckmann, 1994; Kuhl & Koole, 

2003). The preoccupation scale shows for instance high correlations with stress reaction, poor 

attentional control and high self-consciousness (Diefendorff et al., 2000) and no correlation 

with well-being (Klinger & Murphy, 1994).  

Each item of the preoccupation subscale refers to a stressful situation that is followed 

by two answer possibilities that describe a way of coping with the situation. Participants were 

asked to select the answer that best described the way they would usually deal with such a 

situation. An example item is: “When I am told that my work is completely unsatisfactory: (a) I 

don’t let it bother me for too long, or (b) I feel paralyzed”. In this example, option (a) reflects a 

low ruminative response and option (b) reflects a high ruminative response. Response 

alternatives were averaged so that the scale ranged from 0 to 8, with higher scores indicating 

higher rumination. Note that this scale usually consists of twelve items instead of 8. However, 

research has shown that a shorter version works equally well with less items (Cronbach’s alpha 

α = .76; M = 4.56, SD = 2.35; Diefendorff et al., 2000).  

Stress induction. To induce mild stress, participants were asked to make a specific 

action plan for an aversive activity that they had to carry out in the upcoming two weeks. The 

majority of the participants planned to clean the house or to look for a new job. We asked 

participants to write down a) the intended activity; b) where this plan should be carried out; c) 

when (which day, at what time) this plan should be carried out; and d) which exact steps were 

needed to carry out this plan. To establish whether this planning exercise indeed acted as a 

mild stressor, we further asked participants to report 1) how stressed they felt about carrying 

out this plan, 2) how obligated they felt to carry out their plan, and 3) how much they desired 

to initiate this plan. The questions were answered on a 5-point Likert type scale (”not at all” to 

“very much”).  
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To activate a low stress mindset, participants completed a procedure that paralleled the 

planning exercise of the mild stress induction. However, instead of an aversive activity, 

participants had to plan an activity that would be fun for them to carry out. The majority of the 

participants planned a leisure activity with friends or family. Notably, the control condition 

involved a fun activity rather than a neutral activity (e.g., getting dressed), because planning a 

neutral activity may still invoke mild stress, especially when the activity is not self-initiated (see 

also Kazén, Baumann, & Kuhl, 2003).  

Life stress. We assessed current life stress to rule out possible moderating effects of 

individual differences in life circumstances (cf., Arditte, Çek, Shaw, & Timpano, 2016). This life 

stress scale (Fröhlich & Kuhl, 2003) assesses current life demands (4 items) and threats (4 

items). Example items are “My current life circumstances are very tough” (life demands scale) 

and “I have to learn to cope with great changes in my life” (life threat scale). Answers could be 

given on a 5-point Likert type scale going from (“not at all” to “extremely”). The mean ratings 

ranged from 1 to 5 with higher scores indicating higher current life stress (M = 2.48, SD = 0.93; 

Cronbach’s α = .93). 

 

Dependent variable 

Interoceptive sensibility. The Private Body Consciousness scale of the Body Consciousness 

questionnaire (Miller et al., 1981) was administered to measure interoceptive sensibility. This 

scale measures an individuals’ perception of physiological sensations that are often associated 

with experiencing emotions. Private body consciousness has frequently been used as a measure 

of interoceptive sensibility (e.g., Ainley & Tsakiris, 2013) and has shown high reliability and 

validity when compared with other relevant scales (Mehling et al., 2009). Illustrative example 

items are: “I am quick to sense the hunger contractions of my stomach” and “I can often feel 

my heart beating”. The items are scored on a 5-point Likert scale (“extremely uncharacteristic” 

to “extremely characteristic”). The mean ratings ranged from 1 to 5 with higher scores 

indicating higher interoceptive sensibility (M = 3.50, SD = 0.84; Cronbach’s alpha α = .87; 5 

items). 
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Procedure 

The study took about twelve minutes. Prior to testing, participants read an information sheet in 

which privacy policies and instructions for the study were explained. They were told that the 

study included questionnaires that assessed aspects of planning skills, personality and body 

image. Participants could agree to the study conditions by clicking on an “I agree” button 

before they were able to start with the survey. First, all participants performed the planning 

task. Participants were randomly assigned to either plan an aversive (i.e., mild stress) or a fun 

(i.e., low stress) activity that they intended to carry out in the upcoming two weeks. Next, 

participants filled out the rumination questionnaire (Kuhl, 1994) and then the interoceptive 

sensibility scale (Miller et al., 1981). At the end of the survey, we asked demographic questions 

on age and gender. Finally, participants were thanked and paid.   

 

Results 

Manipulation check 

To assess the effectiveness of our planning manipulation, we analyzed the questions that 

participants had answered immediately after making their implementation plans. On average, 

participants felt significantly more stressed to carry out their plan in the aversive plan condition 

(M = 3.37, SD = 1.17) compared to the fun plan condition (M = 1.68, SD = 0.96), F(1, 76) = 

48.34, p <.001, ηp
2 = .389). This indicates that our planning manipulation was successful in 

triggering mild- versus low- stress states. Additionally, participants felt also more obligated to 

carry out their plan in the aversive plan condition (M = 4.00, SD = 1.03) compared to the fun 

plan condition (M = 3.13, SD = 1.38), F(1, 76) = 9.94, p =.002, ηp
2 = .116 and they felt less desire 

to start their plan in the aversive plan condition (M = 2.15, SD = 1.18) compared to the fun plan 

condition (M = 4.28, SD = 0.73), F(1, 76) = 90.49, p <.001, ηp
2 = .544).  
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Figure 1. Interoceptive sensibility as a function of rumination and stress induction. Lines 

represent correlations. Rectangles and circles represent single data points in the mild and low 

stress conditions, respectively. The gray area represents 95% confidence interval.  

 

Mild stress, rumination and interoceptive sensibility 

To examine whether mild stress would increase interoceptive sensibility among ruminators, but 

not among non-ruminators, we conducted a multiple regression in which we simultaneously 

entered stress condition, rumination and their interaction term as z-standardized predictors 

and interoceptive sensibility as the dependent variable. We also entered gender and life stress 

as covariates to control for individual differences in life circumstances and for possible gender 

differences in body perception (Feingold & Mazella, 1998; Pennebaker & Roberts, 1992). 

However, results did not differ when leaving these covariates out. This analysis yielded no main 

effects of rumination, β = -.05, t(76) < 1, and planning condition, β = -.16, t(76) < 1, and the 
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predicted interaction of rumination and stress condition, β = .49, t(76) = 2.63, p = .011. The 

whole model explained a significant proportion of variance in interoceptive sensibility, R2 = 

.16, F(5, 72) = 2.75, p = .025. To interpret this pattern, we plotted the relation between 

rumination and interoceptive sensibility separately for the high and low stress conditions (see 

Figure 1). 

In the mild stress condition, we found a strong positive correlation between rumination 

and interoceptive sensibility, r(36) = .49, p = .002 such that higher rumination was associated 

with higher interoceptive sensibility. In the low stress condition, we did not find a correlation 

between rumination and interoceptive sensibility, r(34) = -.07, p = .697. Together, these 

findings support our hypothesis that mild stress increases interoceptive sensibility among 

people higher, rather than lower in rumination. 

 

Discussion 

As expected, the results of Study 1 showed that a stress induction had differential effects on 

the interoceptive sensibility of ruminators and non-ruminators. After a mild stress induction, 

higher rumination was positively associated with higher interoceptive sensibility, as assessed by 

self-reported body consciousness. By contrast, under low stress, no significant correlation 

between rumination and interoceptive sensibility emerged. 

The results of Study 1were supportive of our theoretical predictions. Nevertheless, we 

only measured interoceptive sensibility in Study 1. Modern research on interoception suggests 

that different dimensions of interoception may independently contribute to an individuals’ 

general interoceptive ability (Garfinkel et al., 2015). As such, the dimension of interoceptive 

sensibility represents the subjective-experiential dimension of interoception and may 

potentially reflect biases in subjective thresholds (Ehlers, Breuer, Dohn, & Fiegenbaum, 1995; 

Garfinkel et al., 2015). We therefore examined a more objective dimension of interoception in 

Study 2. 
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Study 2 

In our second study, we used an adapted version of the heartbeat tracking task to measure 

interoceptive accuracy (Schandry, 1981). In the original task, participants are asked to count 

their own heartbeat while their actual heartbeat is also recorded. The discrepancy between the 

perceived number of heartbeats and actual number of heartbeats forms an inverse index of 

interoceptive accuracy (see also Herbert et al., 2011). A sizable body of research has shown that 

this heartbeat tracking task provides a valid index of interoceptive accuracy (e.g., Garfinkel, & 

Critchley, 2013).  

Although the heartbeat tracking task has been validated in various other contexts, we 

were concerned that the conventional task might be too easy to reveal effects of individual 

differences in rumination. We therefore added trials that made heartbeat tracking more 

difficult. Specifically, we added auditory interference on one third of the heartbeat tracking 

trials, such that participants were exposed to an auditory signal that mimicked a slow heartbeat 

and on another third of the trials participants were exposed to an auditory signal that mimicked 

a fast heartbeat. The remaining two thirds of the trials had no auditory interference. We 

predicted that induced mild stress would increase heartbeat perception accuracy among 

individuals higher, rather than lower, in rumination, especially when the heartbeat tracking task 

was accompanied by auditory interference. Under low stress, we predicted no differences in 

heartbeat perception accuracy between ruminators and non-ruminators.   

 

Method 

Participants and Design 

To determine our sample size, no prior information was available from previous studies. We 

again expected small to medium effect, so we ran the study until we had at least 50 participants 

for each cell of the experimental design. Two hundred-two university undergraduate students 

from the Vrije Universiteit Amsterdam participated in the study. The data of 22 participants 

were excluded, because their responses were not adequately recorded during data collection (n 

= 2), or, because participants had reported to sense their heartbeat differently due to 

medication intake (n = 20). This left 180 participants for the statistical analysis (148 women; 
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average age 20 years; Mweight = 64.3kg, SD = 10.3; MBMI = 21.6, SD = 2.8; 87 participants were in 

the experimental condition). Participants were rewarded with 8 Euro or course credits. The 

experiment had a 2 (stress: mild versus no; between participants) factorial design with 

rumination scores as continuous predictor variable and gender and body mass index (BMI) as 

covariates. The dependent variable was participants’ interoceptive accuracy as assessed by 

heartbeat perception accuracy with auditory interference and no auditory interference.  

 

Materials and Procedure 

The study took about one hour. Upon arriving at the laboratory, participants were greeted by a 

female experimenter. Participants first read the general instructions of the experiment and 

signed an informed consent form. Next, participants got connected to the heartbeat monitoring 

system by the experimenter, who escorted participants to a cubicle, where they were seated in 

front of a desktop computer. The remaining instructions and questions were computer-

administered. Participants were told that they would participate in a number of unrelated 

studies administered together for efficiency reasons and that we would record their heartbeat. 

Participants first rated their mood on six mood items to check for possible mood differences 

between our experimental conditions. The six mood items were angry, tensed, depressed, 

active, fatigued and happy. Next, participants filled out the same rumination measure as in 

Study 1 (Kuhl, 1994; M = 5.67, SD = 3.02; Cronbach’s alpha α = .77; 12 items).  

Participants proceeded with the planning task (see Study 1 for description) that was 

designed to manipulate stress. Participants were randomly assigned to the stress conditions.  

Next, to assess interoceptive accuracy, participants proceeded with the heartbeat 

tracking task. At the end of the experiment, participants answered some demographic 

questions on age, gender, and height and weight to calculate their BMI. After completing all 

questionnaires, participants were thanked and paid.  
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Heartbeat tracking task 

For the heartbeat tracking task, participants had to put on headphones and to sit calm in front 

of the computer screen, with the hand palms upright and open, and the back part of the hands 

placed on the knees. We did this to make sure that the environment was quiet and that each 

participant assumed the same body position. The headphones fitted loose enough so that no 

pressure on the head would make it easier to gauge the pulse. Participants were then told that 

the computer screen would turn a couple of times first red and then green. Participants were 

instructed to count their own heartbeat upon the appearance of a green screen and to sit 

quietly and relax upon the appearance of a red screen. Throughout the entire task, participants 

were not allowed to touch any part of the body that would make it easier to sense their own 

heartbeat such as checking the pulse.  

Participants had to count their heartbeats nine times. After each counting trial, 

participants had to rate how confident they were that they felt their own heartbeat correctly, 

ranging from 0 “total guess/no heartbeats felt” to 10 “100% sure/all heartbeats felt”. The nine 

trials were divided into three counting conditions (3 trials x 3 conditions). In the first counting 

condition, participants had no auditory interference. In the second counting condition, 

participants heard slow beeps through the headphones at 40 bpm rate (about 1 standard 

deviation below the average heartbeat of 60-80 bpm). In the third counting condition, 

participants heard fast beeps through the headphones at 120 bpm rate (about 1 standard 

deviation above the average heartbeat of 60-80 bpm). The presentation of the counting 

conditions was counterbalanced for each participant. To keep a mild stress (or low stress) state 

activated throughout the task, we asked participants how stressed, how obligated and how 

much desire they felt to start their action plan in between each of the three heartbeat counting 

conditions.  

To measure heartbeat, we used the Vrije Universiteit Ambulatory Monitoring System 

(VU-AMS; Willemsen, de Geus, Klaver, VanDoornen, & Carroll, 1996). The VU-AMS is a portable 

device that records the electrocardiogram (ECG) with three Ag/AgCl electrodes that are placed 

on the front part of the torso (Vrijkotte, van Doornen, & de Geus, 2000). To calculate 

participants’ mean heartbeat perception accuracy score for each counting condition, we 
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extracted the interbeat intervals of each counting trial and used the following transformation 

(see also, Herbert et al., 2010; Pollatos, Herbert, Kaufmann, Auer, & Schandry, 2007), 

1/3∑�1-��recorded heartbeats-counted heartbeats�/recorded heartbeats�� to calculate the 

heartbeat perception accuracy scores. To investigate the differences between auditory and no 

auditory interferences, we averaged and summed the heartbeat perception accuracy scores of 

the slow and fast auditory interference conditions for each participant. This resulted in two 

accuracy scores for each participant: One accuracy score for heartbeat tracking with auditory 

interference and one accuracy score for heartbeat tracking without auditory interference. 

 

Results 

Manipulation check 

To assess the effectiveness of our planning manipulation, we analyzed the questions that 

participants had answered immediately after making their implementation plans. On average, 

participants felt significantly more stressed to carry out their plan in the aversive plan condition 

(M = 2.01, SD = 1.23) compared to the fun plan condition (M = 1.00, SD = 1.20), F(1, 178) = 

31.37, p <.001, ηp
2 = .150). This indicates that our planning manipulation was successful in 

triggering mild versus low stress mind states. Also, participants felt significantly more obligated 

to carry out their plan in the aversive plan condition (M = 3.37, SD = 0.84) compared to the fun 

plan condition (M = 2.31, SD = 1.32), F(1, 178) = 40.52, p <.001, ηp
2 = .185 and they felt less 

desire to start their plan in the aversive plan condition (M = 0.99, SD = 0.92) compared to the 

fun plan condition (M = 3.15, SD = 0.99), F(1, 178) = 226.83, p <.001, ηp
2 = .560). Additionally, 

we found no mood differences between conditions on the six mood items (ps > . 05), indicating 

that participants did not differ in their initial mood states between conditions.  

 

Heartbeat perception accuracy and confidence ratings 

On average, participants counted significantly more heartbeats in the auditory interference 

condition (M = 44.13, SD = 15.88) than in the no auditory interference condition (M = 42.82, SD 

= 15.62), t(179) = 37.28, p <.001. Additionally, participants felt significantly less confident that 

they counted their own heartbeat correctly in the auditory interference condition, (M = 2.82, 
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SD = 1.86) compared to the no auditory interference condition (M = 3.86, SD = 2.01), t(179) = 

20.30, p <.001. In line with earlier findings (Garfinkel et al., 2015), there was a positive 

correlation between heartbeat perception accuracy and confidence ratings in the no auditory 

interference condition, r(179) = .37, p <.001 such that higher heartbeat perception accuracy 

was associated with higher confidence ratings. However, no significant correlation between 

heartbeat perception accuracy and confidence ratings occurred in the auditory interference 

condition, r(179) = -.02, p =.782. These correlational patterns did not change when looking 

separately at the two stress conditions or when controlling for rumination scores. Together, 

these results confirm that heartbeat perception accuracy was harder for participants in the 

auditory interference condition, compared to the no auditory interference condition. 

Participants felt less confident about their performance and there was no correlation between 

heartbeat perception accuracy and their confidence in heartbeat perception accuracy in the 

auditory interference condition.  

 

Mild stress, rumination and heartbeat perception accuracy 

Recall that our main hypothesis was that mild stress would increase heartbeat perception 

accuracy (HPA) among individuals higher, rather than lower, in rumination. To test this 

hypothesis, we conducted a 2 (stress: mild vs. no; between factor) ANOVA with rumination as 

continuous predictor and gender and BMI as covariates. Interoceptive accuracy as assessed by 

heartbeat perception accuracy with or without auditory interference was the dependent 

variable. This analysis yielded the predicted interaction of stress and rumination, F(2, 173) = 

3.20, p = .043, Wilk’s Λ = .964, ηp
2 = .036. No other main or interaction effects were significant 

(ps > .05). Separate analyses by auditory interference condition yielded an interaction between 

planning and rumination for HPA with auditory interference, F(1, 174) = 5.66, p = .018, ηp
2 = 

.031, but not for HPA without auditory interference, F(1, 174) < 1. Figures 2A and 2B illustrate 

the direction of the effects. 
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Figure 2A and B. Heartbeat perception accuracy with auditory interference (A) and without 

auditory interference (B) as a function of rumination and stress. Lines represent correlations. 

Rectangles and circles represent single data points in the high and low stress conditions, 

respectively. The gray areas represent 95% confidence interval.  

 

In the mild stress condition, we found a significant positive correlation between 

rumination and HPA with auditory interference, r(87) = .23, p = .033, such that higher 

rumination was associated with higher HPA. We found a non-significant positive correlation for 

rumination and HPA without auditory interference, r(87) = .13, p = .226. However, in the no 

stress condition, we found no significant correlation for rumination and HPA with auditory 

interference, r(93) = -.08, p = .456, and also no significant correlation for rumination and HPA 

without auditory interference, r(93) = .03, p = .757.  
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Discussion 

The findings of Study 2 extend those of Study 1 by showing that inducing mild stress enhances 

interoceptive accuracy among individuals high, rather than low, in rumination. In the absence 

of stress, no significant correlation between rumination and heartbeat perception accuracy was 

found. After a mild stress induction, however, higher rumination levels were positively 

associated with higher heartbeat perception accuracy. The latter was most pronounced when 

auditory interference was present, suggesting that stress-induced interoceptive amplification 

among ruminators is a highly efficient, perhaps partly automatic process. The stress-induced 

improvement in heartbeat perception accuracy among ruminators is remarkable, especially 

when considering that ruminators have been found to do less well than non-ruminators on 

many performance tasks, especially under stressful conditions (Koole, Kuhl, Jostmann, & Vohs, 

2005). 

Notably, higher confidence in heartbeat perception accuracy (HPA) was not associated 

with actual HPA in the auditory interference condition. Ruminators were thus not more 

confident in their interoceptive accuracy than non-ruminators, even though ruminators were 

better able to perceive their heartbeat (cf. Ring & Brener, 1996). Confidence is a meta-cognitive 

judgment, which requires more complex inferential integration processes. It thus appears that 

the improved interoeptive accuracy among ruminators is due to a low-level perceptual 

mechanism, not a high-level judgement process. Ruminators may become better at 

interoception, because they focus more narrowly on bodily information under conditions of 

stress. However, ruminators’ meta-cognitive awareness of this perceptual enhancement seems 

limited. 

 

General Discussion 

Over the last few decades, scores of studies have addressed how ruminators differ from non-

ruminators in processing stimuli that originate from the external environment (Gotlib & 

Joormann, 2010; Nolen-Hoeksema et al., 2008; Whitmer & Gotlib, 2013). However, little 

empirical research has examined how ruminators and non-ruminators might differ in perceiving 

their internal states (see also Harshaw, 2015, for a similar statement). This seems surprising, 
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given that both classic and modern emotion theories suggest that interoception plays a key role 

in emotional processing (Craig, 2003; Critchley & Harrison, 2013; Damasio, 1994). The present 

research has taken the first steps to fill this gap, by examining the links between rumination and 

interoception. In two experimental studies, we found that after inducing mild stress, higher 

rumination levels were positively associated with higher levels of body consciousness (Study 1) 

and improved heartbeat tracking (Study 2). Under low stress conditions, no association 

emerged between rumination and these two dimensions of interoception. Together, the 

present findings demonstrate that mild stress amplifies interoception to a greater degree 

among ruminators than among non-ruminators. 

According to Craig (2003, 2008), interoception provides the basis for emotional 

processing such that higher interoception leads to intensified experience of emotions (see also, 

Herbert, Pollatos, & Schandry, 2007; Pollatos, Kirsch & Schandry, 2005). As such, the stress-

induced interoceptive amplification that we observed among ruminators may contribute to the 

well-documented emotion-regulatory problems among this group (Mor & Winquist, 2002; 

Nolen-Hoeksema et al., 2008; Watkins, 2008). Indeed, there are indications that interoceptive 

ability may be linked with emotion regulation, although the precise nature of this link is not yet 

fully understood (Pollatos, Füstös, & Critchley, 2012). Stress-induced interoceptive amplification 

may further account for the problem-solving deficits that are displayed by ruminators 

(Lyubomirsky & Nolen-Hoeksema, 1995). By focusing more on their bodily sensations under 

stress, ruminators may have increased negative emotional experiences, and may become less 

capable to analyze the situation in a calm, rational manner.  

More generally, the present findings help to connect rumination research with theories 

of embodied emotion (Niedenthal, 2007). Traditionally, theories of ruminative thinking have 

emphasized high-level thought processes, such as negative thoughts and impaired problem 

solving (Nolen-Hoeksema et al., 2008). Although we do not deny the significance of 

propositional thought in rumination, we believe that it is also important to consider the role of 

more basic perceptual processes in understanding the emotional problems that are displayed 

by ruminators. The present findings highlight interoception as a key perceptual process that 

relays information from the body to the brain. This invites a new look on rumination as a 



M i n d i n g  t h e  b o d y | 28 
 

phenomenon that involves the interplay between high-level thought processes and low-level 

perceptual mechanisms. 

 

Limitations and Future Perspectives 

The present studies inevitably have limitations and therefore leave room for future research. 

First, the present research was conducted among healthy populations. It would be important to 

examine clinical populations such as patients suffering from anxiety, depression or somatoform 

disorders, populations that usually show a high prevalence of ruminating tendencies (Nolen-

Hoeksema, 2000). Of particular relevance may be to examine if variations in interoception may 

help to explain the link between rumination and somatic complaints (Baumann et al., 2005). 

Second, the present research found converging results across two different dimensions of 

interoception, interoceptive sensitivity and interoceptive accuracy. However, there are other 

ways to assess interoception such as interoceptive awareness measures (Critchely & Garfinkel, 

2013) or other heartbeat detection tasks (Whitehead, Drescher, Heiman, & Blackwell, 1977). 

Future research is needed to consider the links between rumination and these other 

dimensions of interoception.  

Third and last, it will be important to examine whether and how it may be possible to 

redirect interoceptive processes among ruminators. So-called mindfulness interventions 

(Creswell, 2017) have often included so-called ‘body scanning’ exercises that lead people to 

attend to their body in an accepting, non-judgmental manner (e.g., Hamilton, Fawson, May, 

Andrade, & Kavanagh, 2013; Koole, Govorun, Cheng, & Gallucci, 2009; see also Watkins, 2004, 

for a related induction of experiential focus). There are indications that such exercises can 

counteract some of the deleterious effects of rumination (e.g., Hawley et al., 2014; van der 

Velden et al., 2015). As such, it is conceivable that mindfulness-based interventions can 

attenuate stress-induced interoceptive amplification among ruminators. Pending further 

research, however, this notion must remain speculative. 
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Concluding Remarks 

A distinguishing characteristic of ruminators is that they are inclined to direct their attention 

inward. The present research shows that this inward attention not only applies to ruminators’ 

thoughts and feelings, but also extends to their perception of bodily sensations. Especially 

when ruminators were stressed, they displayed higher levels of body consciousness and 

improved accuracy at tracking their own heartbeat. This stress-induced interoceptive 

amplification may contribute to ruminators’ emotion-regulatory problems.  
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Chapter 3 

Self-restraint spill-over: 
Inhibitory control disrupts appetite regulation among ruminators 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. This chapter is based on Schlinkert, C. & Koole, S.L. (in press). Self-restraint spill-over: 

Inhibitory control disrupts appetite regulation among ruminators. Journal of Personality. 
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Abstract 

People can use inhibitory control to temporarily inhibit their personal preferences to achieve 

their long-term goals. According to the ego fixation model (Koole et al., 2014), ruminators have 

difficulties relaxing inhibitory control, leading them to continue inhibiting their personal needs, 

even when this is no longer required by the situation. We therefore examined in this chapter 

whether inhibitory control disrupts healthy appetite regulation among ruminators. Among 324 

Dutch undergraduate students (218 women; Mage = 21.5), different inhibitory control states 

were manipulated by varying whether or not participants exerted inhibitory control (Study 1) or 

priming high versus low inhibitory control (Study 2). All participants then performed a food-

tasting task. Healthy appetite regulation was defined as a positive correlation between level of 

food deprivation and preference for high-calorie foods. The results showed that for taste 

ratings, the interaction between inhibitory control and rumination was significant in each study: 

Inhibitory control disrupted healthy appetite regulation in taste preferences among ruminators, 

but not among non-ruminators. For eating behavior, the same interaction effect was significant 

when the two studies were combined. Inhibitory control thus indeed disrupts healthy appetite 

regulation among ruminators. These findings suggest the need for caution in interventions that 

rely on inhibitory control, especially among samples with compulsive thought tendencies.  
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According to popular beliefs, unhealthy eating results from a lack of self-control, which lead 

people to develop unhealthy eating habits. However, the empirical link between self-control 

and healthy eating behavior turns out to be rather weak. Indeed, a recent meta-analysis 

showed that trait self-control accounts for less than 3% of weight control behavior (De Ridder, 

Lensvelt-Mulders, Finkenauer, Stok, & Baumeister, 2012). It thus appears that many people 

with excellent self-control are nonetheless struggling to eat healthy. In the present article, we 

suggest that this apparent paradox may arise because of unintended side effects of self-control. 

Self-control often takes the form of self-restraint, or inhibition of unwanted impulses 

(Baumeister, 2002). This inhibitory control may sometimes unintentionally spill over to 

unrelated domains (Tuk, Trampe, & Warlop, 2011), and interfere with the adaptive calibration 

of people’s appetites to their physical need for sustenance. Consequently, some people may 

develop unhealthy eating habits because they exert too much, rather than too little, self-

restraint. 

The potentially disruptive effects of inhibitory control are likely to be most pronounced 

among people with compulsive tendencies, who have difficulties in relaxing control. Such 

compulsive tendencies are characteristic of people high in rumination (Davis & Nolen-

Hoeksema, 2000; Kuhl 1981, 1994). In the following paragraphs, we therefore begin by 

discussing individual differences in rumination. We suggest that ruminators may become locked 

in an inhibitory control state that alienates them from their emotional and physical needs, a 

condition that we refer to as ‘ego fixation’ (Koole et al., 2014). We then consider how ego 

fixation may disrupt appetite regulation. Finally, we present two experiments that examined 

how appetite regulation is influenced by the interplay of rumination and inhibitory control. 

Rumination and Ego Fixation 

Virtually everyone ruminates at least once in a while about life’s inevitable setbacks and 

disappointments. Nevertheless, ruminative tendencies are more pronounced in some people 

than they are in others. People high -rather than low- in rumination are frequently inclined to 

dwell passively and repetitively on their thoughts and feelings, particularly when those 

thoughts and feelings are negatively toned (for a reviews, see Aldao, Nolen-Hoeksema, & 

Schweizer, 2010; Kierkegaard Thomsen, 2006; Koster, De Lisnyder, Derakshan, & De Raedt, 
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2011). Across many studies, ruminators have been found to display greater cognitive 

inflexibility than non-ruminators (Davis & Nolen-Hoeksema, 2000). For instance, ruminators are 

more prone than non-ruminators to display persistence of negative emotional states (Kashdan 

& Rottenberg, 2010; Koval, Kuppens, Allen, & Sheeber, 2012). Moreover, relative to non-

ruminators, ruminators show greater difficulties in suppressing previously relevant information 

(De Lissnyder, Derakshan, De Raedt, & Koster, 2011).  

Most research to date has focused on the difficulties that ruminators have in 

disengaging from certain mental contents (e.g., persistent negative thoughts). However, 

ruminators also display pronounced difficulties in disengaging from behavioral processes (Kuhl, 

1994; Martin & Tesser, 1996). In particular, ruminators find it harder than non-ruminators to 

shift between task goals, whereas ruminators are better than non-ruminators to maintain the 

same task goal (Altamirano, Miyake, & Whitmer, 2010). Studies of more meaningful life goals 

have shown that ruminators experience more “action crises”, that is the intra-psychic conflicts 

between further goal pursuit and disengagement from the goal (Herrmann & Brandstätter, 

2013). The difficulties that ruminators have in disengaging from their goals is further reflected 

in the positive association between rumination and perfectionism (Besser, Flett, & Hewitt, 

2004; Randles, Flett, Nash, McGregor, & Hewitt, 2010).  

The rumination-perfectionism link is mediated by heightened activation of behavioral 

inhibition, a system that inhibits spontaneous behavior that could lead to negative outcomes 

(Randles et al., 2010; see also Gray, 1990). Thus, the difficulties of ruminators in disengaging 

from a task goal may be, at least in part, attributed to ruminator’s reliance on inhibitory forms 

of behavioral control. Inhibitory control is a sub-form of self-control whereby people suppress 

their spontaneous impulses (i.e., feelings of hunger or sleep) via top-down, intentional control 

processes (Reynolds & McCrea, 2016; Wenzlaff & Wegner, 2000). Although inhibitory control 

overlaps with self-control, the notion of self-control is broader, because it also subsumes 

approach-related actions (e.g., exercising to lose weight). Moreover, inhibitory control should 

further be distinguished from general notion of inhibition, which also includes unintentional 

processes like fear-induced freezing (Hagenaars, Stins, & Roelofs, 2012). 
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 Inhibitory control is generally helpful, by allowing people to reduce interference from 

spontaneous impulses and personal preferences that can get in the way of goal achievement 

(Reynolds & McCrea, 2016; Bartholdy, Campbell, Schmidt, & O’Daly, 2016). However, inhibitory 

control is also effortful and can inadvertently interfere with other goals and tasks, especially 

those that involve approach-oriented behavior (Tuk, Trampe, & Warlop, 2011; Wenzlaff & 

Wegner, 2000). People therefore need to be able to release inhibitory control when it is no 

longer necessary, to satisfy private urges and maintain well-being (Sheldon & Elliot, 1999). 

To the extent that ruminators are unable to accomplish this release, their inhibitory 

control processes may unintentionally spill over to other tasks and domains (Tuk, Trampe, & 

Warlop, 2011). For instance, consider office manager Sharon, who has to suppress her 

drowsiness while working to meet a deadline. Once she has met her deadline, Sharon is free to 

disengage from this inhibitory state, relax, eat something, and catch up on her sleep. But if 

Sharon is high on ruminative tendencies, she may find herself unable to relax. Thus, inhibitory 

control processes may (unintentionally) continue to suppress Sharon’s needs for nourishment 

and rest. We have labeled this over-controlled state ‘ego fixation’ (Koole et al., 2014). 

Ego fixation can be distinguished from ego depletion, which relates to the depletion of 

self-regulatory energies (Baumeister, Vohs, & Tice, 2007). Whereas ego depletion refers to a 

(low) energetic state that is associated with under-control, ego fixation is a mental state that is 

associated with over-control. The mental nature of ego fixation means that people may even 

develop ego fixation when they are merely thinking about inhibitory control, for instance, when 

planning how to implement an act of inhibitory control. Moreover, whereas ego depletion 

typically leads to heightened impulsiveness (Baumeister, 2002), ego fixation represents a form 

of compulsiveness. For this reason, ego fixation should be theoretically more prevalent among 

compulsive people -such as ruminators- and not among impulsive people, unlike ego depletion, 

which should be theoretically more prevalent among impulsive people (Hofmann, Friese, & 

Strack, 2009). 

Preliminary Evidence for Ego Fixation 

Because ego fixation is a state of mind, it can be hard to know whether a person is ego-fixated 

or not. Nevertheless, there are some tell-tale signs that may give away whether someone has 
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developed a state of ego fixation. Inhibitory control typically leads people to inhibit intrinsic 

preferences and bodily feelings like pain or fatigue (Kotabe & Hofmann, 2015; Reynolds & 

McCrea, 2016). In an ego-fixated state, this inhibition continues to linger even when the 

situation no longer calls for additional inhibitory control (see Tuk et al., 2011). Consequently, 

ego fixation may lead people, especially ruminators, to become alienated from their emotional 

preferences and intrinsic needs in contexts where they exerted inhibitory control or when 

inhibitory control was primed (Koole et al., 2014). 

Several strands of research indirectly support the ego fixation model. For instance, 

Lyubomirsky and Nolen-Hoeksema (1995) observed that ruminators were less willing to 

participate in activities that they perceived as pleasant. The latter reluctance seems 

paradoxical, but it is expected under the ego fixation model, which predicts that ruminators will 

often refrain from precisely those activities that are most gratifying to them. In a similar vein, 

ruminators are more prone to label an aversive task as self-chosen, even when the task was 

actually assigned to them by an authority figure (Baumann & Kuhl, 2002). Finally, ruminators 

are more likely than non-ruminators to adopt goals that are incompatible with their affectively 

based achievement needs (Baumann, Kaschel, & Kuhl, 2005; Brunstein, 2001), even though this 

tendency is associated with reduced wellbeing among ruminators (Baumann et al., 2005). 

Notably, the observed alienation effects among ruminators occur especially under conditions 

that favor increased inhibitory control, such as a rumination exercise (Lyubomirsky & Nolen-

Hoeksema, 1995), task interruption (Baumann & Kuhl, 2002), or imagining a person who makes 

one insecure (Baumann et al., 2005, Study 3).  

The foregoing suggests that ego fixation may lead ruminators to neglect their need for 

achievement or affective preferences for certain tasks. Theoretically, however, it is conceivable 

that ego fixation may even lead ruminators to neglect physical needs that are important for 

survival and health, such as the need for physical sustenance. Consistent with this, rumination 

is linked to disordered eating (Fairburn, Cooper, & Shafran, 2003; Nolen-Hoeksema, Stice, 

Wade, & Bohon, 2007; Startup et al., 2013). Notably, ruminators have been found to eat too 

much in some studies (Nolen-Hoeksema et al., 2007), whereas other studies found that 

ruminators eat too little (Startup et al., 2013). These findings point to a general lack of 
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calibration between ruminators’ appetites and their physical need for nourishment. Moreover, 

ruminators are most likely to display eating problems under conditions of heightened negative 

affect (Naumann, Tuschen-Caffier, Voderholzer, Caffier, & Svaldi, 2015). This pattern is 

consistent with the ego fixation model, given that negative affect may lead ruminators to rely 

more on inhibitory control (Liverant, Kamholz, Sloan, & Brown, 2011). However, these findings 

remain ambiguous, given that negative affect may also disrupt the functioning of ruminators 

directly, without involving inhibitory control (Baumann & Kuhl, 2003). It is therefore desirable 

to directly research the potentially disruptive effects of inhibitory control on ruminators’ 

appetite regulation. 

The Present Research and Hypotheses 

Our overarching goal in the present research was to provide a direct empirical test of the ego 

fixation model (Koole et al., 2014) in the domain of appetite regulation. Appetite regulation is 

of inherent interest because of its great relevance for health and wellbeing. We define appetite 

regulation as the set of internal regulatory processes that determine the waxing and waning of 

people’s natural desire for food. Appetite regulation is achieved through a complex blend of a 

homeostatic regulation (Berthoud, 2011), interoceptive processes (Herbert, Blechert, 

Hautzinger, Mathias, & Herbert, 2013), and social-behavioral processes (Wansink, 2010). Most 

of these appetite regulation processes operate unconsciously and effortlessly (Wansink, 2010). 

By focusing on appetite regulation, we were thus able to examine a domain where the ego 

fixation model uniquely predicts effects of inhibitory control, unlike energy depletion models 

(Baumeister et al., 2007). 

Following the ego fixation model (Koole et al., 2014), we hypothesized that being placed 

in a state of high inhibitory control would lead ruminators to become alienated from the 

affective food preferences that are normally adapted to their physical need for sustenance. 

Consequently, as long as appetite regulation functions well, people should prefer more calorie-

rich food the longer they have not eaten, especially after performing demanding activities 

(which increase the bodily need for food). We tested this hypothesis in two studies that 

examined the effects of individual differences in rumination and experimental manipulations of 

inhibitory control on taste ratings and eating behavior in a food-tasting task. In Study 1, our 
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experimental manipulation involved the actual exertion of inhibitory control using a thought 

suppression task. In Study 2, our experimental manipulation merely primed inhibitory control 

using a planning task.  

For both studies, we predicted a significant interaction between the experimental 

manipulation and rumination, such that high inhibitory control would disrupt appetite 

regulation among ruminators, but not among non-ruminators. Specifically, we expected that 

under high inhibitory control, non-ruminators would show a positive association between food 

deprivation and liking and eating high calorie food, in line with a pattern of adaptive appetite 

regulation. By contrast, among ruminators under high inhibitory control, we did not expect a 

positive association between food deprivation and liking and eating high calorie food, because 

we thought that ruminators show alienated appetite regulation under high inhibitory control. 

We predicted no differences between ruminators and non-ruminators in the low inhibitory 

control conditions.  

 

Study 1 

In Study 1, we sought to demonstrate that exerting inhibitory control can disrupt adaptive food 

preferences among ruminators. The study started with questionnaires that assessed 

participants’ ruminative tendencies (Kuhl, 1994) and their levels of food deprivation. Next, we 

experimentally manipulated thought suppression, a common form of inhibitory control 

(Wenzlaff & Wegner, 2000). We then measured participants ‘preference for high- and low-

calorie foods (chees crackers and radishes) in an alleged consumer test (adapted from Guinote, 

2010, Study 2). Adaptive appetite regulation is attuned to metabolic needs, in line with the old 

saying that ‘hunger is the best spice’ (see also Seibt, Häfner, & Deutsch, 2007). Accordingly, the 

association between food deprivation and preference for high-calorie foods was our index of 

adaptive appetite regulation. However, based on the ego fixation model (Koole et al., 2014), we 

predicted that only non-ruminators would show adaptive appetite regulation, because 

ruminative tendencies would interfere with such adaptive appetite regulation. As such, 

conditions of thought suppression would disrupt appetite regulation among participants with 

high (rather than low) ruminative tendencies. We predicted no such pattern under conditions 
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of low thought suppression. Moreover, we predicted no such pattern for the low-calorie food 

(radishes), because this food category was not relevant for the fulfillment of participants’ 

metabolic needs, and hence should not become inhibited by a state of high inhibitory control. 

 

Method 

Participants and Design 

Ethical approval for the present studies was obtained from the scientific and ethical review 

board at the Vrije Universiteit Amsterdam, the Netherlands. To determine our sample size, no 

prior information was available from previous studies. Because we expected small to medium 

effects, we ran additional participants until we had at least 15 participants for each study 

design cell (2 suppression x 2 food type x 2 rumination x 2 food deprivation, see below for the 

full study design). One hundred forty-eight undergraduate students participated in the study. 

Three participants were excluded from the analysis because they did not speak fluent Dutch 

(the language of the experiment), and the food data of two participants were missing, leaving 

143 participants (91 women; average age 22 years; Mweight = 67.4 kg, SD = 14.7; MBMI = 21.9, SD 

= 3.4; 64 participants were in the experimental condition) for the statistical analysis. Outlier 

analysis did not detect statistically deviant cases. Participants were rewarded with five Euros or 

course credits. The experiment had a 2 (suppression: yes or no; between participants) by 2 

(food type: radishes versus cheese crackers; within participants) mixed factorial design with 

rumination scores and food deprivation as continuous predictor variables and dieting concerns 

as a covariate. The dependent variables were participants’ taste ratings and eating behavior.  

 

Measures  

Rumination. We used a validated Dutch translation of the preoccupation scale (Kuhl, 1994) to 

assess individual differences in rumination. The scale has good psychometric properties 

(Diefendorff, Hall, Lord, & Strean, 2000; Kuhl, 1994) and has been extensively validated as a 

measure of rumination (Baumann & Kuhl, 2003; Watkins, 2004). The preoccupation scale is less 

widely used than the Response Styles Questionnaire (RSQ; Nolen-Hoeksema, 1991). However, 

the RSQ is more oriented towards the cognitive contents of rumination (e.g., “think about all 
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your shortcomings”), whereas the preoccupation scale is more oriented towards behavioral 

manifestations of rumination (e.g., “When something bothers me, I have trouble doing 

anything at all”). Because the behavioral emphasis of the preoccupation scale is more 

compatible with our theoretical focus, we chose to include the preoccupation scale in the 

present research.1 Each of the items of the preoccupation scale describes a situation with a 

negative outcome along with two possible ways of coping with the situation. Participants are 

asked to select the answer that best describes their own way of coping. An example item is: 

“When I am told that my work is completely unsatisfactory: (a) I don’t let it bother me for too 

long, or (b) I feel paralyzed”. In this example, option (a) reflects a low ruminative response and 

option (b) reflects a high ruminative response. Response alternatives were summed so that the 

scale ranged from 1 to 12, with lower scores indicating higher ruminative tendencies 

(Cronbach’s α = .59; M = 6.0, SD = 2.9). 

Food deprivation. We conducted the study at various times of the day between 10:00 

am and 4:00 pm, to ensure sufficient variations in the times since participants had last eaten. 

Participants indicated how much time had elapsed since they had last eaten on an 8-point 

Likert type scale ranging from 1 “less than half an hour ago”, 2 “half an hour to an hour ”, 3 “an 

hour to one and half hours”, 4 “one and half to two hours ”, 5 “two hours to two and half 

hours”, 6 “two and half to three hours”, 7 ”three hours to three and half hours”, 8 “three and 

half to more hours ago” (M = 4.1, SD = 2.2). 

Inhibitory control task. To place participants in a high versus low inhibitory control 

state, we asked them to perform a thought suppression task that was adapted from Liberman 

and Förster (2000). In this task, participants were presented with Composition VIII, an abstract 

colorful painting by Wassily Kandinski (1866-1944). In the high inhibitory control condition, 

                                                           
1 The items of the preoccupation scale describe a variety of negative real-life situations in which 
people may respond in a low versus high ruminative manner (e.g., losing something valuable, 
failure of a project at work, losing in a competition, damaging valuable equipment). To make 
sure that the scale taps into a general coping style, the situations are deliberately sampled from 
various life domains. As a result of this sampling strategy, the reliability of the preoccupation 
scale tends somewhat lower than that of conventional scales, which seek to maximize 
homogeneity of contents. Nevertheless, the reliability of the preoccupation scale is usually 
satisfactory (its Cronbach’s α typically lies between the .60s and .80s).  
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participants were instructed to describe this painting without using any color words or words 

relating to a color, for example “yellow” and “banana”. We reasoned that the intentional 

suppression to use color words to describe the painting would activate inhibitory control 

among the participants, because participants would have to actively inhibit their spontaneous 

urge to describe the colors of the painting (Wenzlaff & Wegner, 2000). In the low inhibitory 

control condition, participants were allowed to describe the painting freely. In each condition, 

participants were given five minutes to describe the painting. For practical reasons, we first 

collected the data for the high inhibitory control condition and later collected the data for the 

low inhibitory control condition. 

Dieting concerns. To control for potential confounds, we assessed participants’ chronic 

dieting habits with a Dutch translation of the concern for dieting subscale of the Restrained 

Eating Questionnaire (Herman & Polivy, 1980). The scale consists of six items such as “How 

conscious are you of what you are eating?” and “How often do you diet?”, and taps into 

participants motivation to restrain their eating. The summed ratings could range from 6 to 26, 

with higher scores indicating more concerns about dieting (Cronbach’s α = .75; M = 13.1, SD = 

3.5). 

Mood. To check whether our inhibitory control manipulation did not induce negative 

mood, we measured mood before and after the inhibitory control task with the Profile of Mood 

States (POMS; McNair, Lorr, & Droppleman, 1971). This scale consists of 30 mood words 

representing five mood states named depression, fatigue, anger, vigor and tension. Examples 

are angry, cheerful and tensed. Participants rated the extent to which each word described the 

way they were feeling right now by using a 5-point Likert type scale (“not at all” to “very 

much”). All scales showed good reliability. Cronbach’s α for depression (8 items) was at T1 .93 

and T2 .94. Cronbach’s α for fatigue (6 items) was at T1 .91 and T2 .90. Cronbach’s α for anger 

(7 items) was at T1 .89 and T2 .91. Cronbach’s α for vigor (5 items) was at T1 .78 and T2 .82. 

Finally, Cronbach’s α for tension (6 items) was at T1 .86 and T2 .89.  

Taste ratings. During the food tasting task, participants indicated how tasty and how 

disgusting they found cheese crackers (M = 7.23, SD = 2.07) and radishes (M = 4.29, SD = 2.56). 

Participants provided their ratings on a 9-point Likert type scale (“not at all” to “very much”). 
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Participants’ ratings for the tastiness item were strongly negatively correlated with their ratings 

for the disgust item, r(142) = -.83, p < .001 for the cheese ratings and r(143) = -.84, p < .001 for 

the radish ratings, and results did not differ across both items. Consequently, we recoded the 

disgust ratings and summed them with the tastiness ratings to create a single taste index, with 

higher numbers signifying a greater liking of the food. 

Eating behavior. During the food-tasting task, we provided participants with 17 cheese 

crackers and 17 radishes. Participants could eat as much as they wanted. At the end of the 

session, after participants had already left, we counted how many cheese crackers (M = 3.32, 

SD = 2.63) and radishes (M = 2.06, SD = 1.99) each participant had eaten. 

 

Procedure 

The entire study took about 30 minutes. Upon arriving at the laboratory, participants were 

greeted by a female experimenter and escorted to a cubicle, where they were seated in front of 

a desktop computer. The remaining instructions and questions were computer-administered. 

Participants first read the instructions of the experiment and signed an informed consent form. 

Participants were told that they would participate in a number of unrelated studies 

administered together for efficiency reasons. Next, participants answered some questionnaires, 

which included the preoccupation scale (Kuhl, 1994), one item assessing level of food 

deprivation and the mood scale.  

Participants proceeded with the painting description task, which was experimentally 

varied to bring participants in either a high inhibitory control state (color suppression condition) 

or a low inhibitory control state (no suppression condition). Following this task, participants 

again filled in the mood scale. Then, participants were told that they would taste some food as 

part of a consumer evaluation study. Participants obtained a box with food from the 

experimenter. Participants could eat as much or as little as they wanted to provide their taste 

ratings. After five minutes, the experimenter exchanged the first food box for a second food 

box, and participants once more had five minutes to taste the food. One of the food boxes 

contained cheese crackers, whereas the other box contained radishes. The order of the boxes 

was experimentally counterbalanced between participants.  
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After the food tasting task, participants answered questions concerning their dieting 

habits and demographic questions on age, gender, weight (M = 64.5 kg, SD = 9.2), and height (M 

= 1.75 m, SD = 0.1) to calculate the body mass index. After completing all questionnaires, 

participants were thanked and debriefed.  

 

Results 

For the data analysis, we used the Statistical Package for the Social Sciences (SPSS 22.0) and a p-

value of .05 (two-sided) to detect significant effects. 

 

Manipulation check 

We conducted a pilot study (N =146; 117 female; Mage = 21, SD = 5.2) among a student sample 

to examine whether the color suppression manipulation indeed had the intended effects. After 

performing the color suppression or the free expression task, participants rated the task on 

several 5-point Likert type scales (“not at all” to “very much”). On average, participants felt that 

they had to restrain themselves more to not use any colors or color-related words in the 

suppression condition (M = 4.58, SD = 2.22) compared to the no suppression condition (M = 

0.82, SD = 1.45), F(1, 144) = 147.305, p < .001, ηp
2 = .506. Further, participants felt that they had 

to inhibit themselves more when describing the painting in the suppression condition (M = 

3.89, SD = 1.97) compared to the no suppression condition (M = 1.95, SD = 1.98), F(1, 144) = 

34.76, p < .001, ηp
2 = .194. Participants also felt less free to describe the painting the way they 

wanted in the suppression condition (M = 3.07, SD = 1.68) compared to the no suppression 

condition (M = 4.90, SD = 2.07), F(1, 144) = 35.21, p < .001, ηp
2 = .196. Finally, participants had 

to remind themselves more on the task instructions in the suppression condition (M = 2.96, SD 

= 2.04) compared to the no suppression condition (M = 1.96, SD = 2.18), F(1, 144) = 8.19, p = 

.009, ηp
2 = .054. Overall, the results of these manipulation checks indicate that the color 

suppression manipulation is an effective procedure to induce varying levels of inhibitory 

control. 
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Mood  

Participants reported to feel significantly less depressed after color suppression (Mdif = -0.27, SD 

= 0.42) than after no color suppression (Mdif =-0.09, SD = 0.83; F(1, 141) = 5.56, p = .020, ηp
2 = 

.038). Also, participants reported to feel significantly less fatigued after color suppression (Mdif = 

-0.29, SD = 0.76) than after no color suppression (Mdif =-0.02, SD = 0.87; F(1, 141) = 5.69, p = 

.018, ηp
2 = .039). No mood differences between conditions were found for the subscales anger, 

tension, vigor and the single items of vigor including active, vivid, alive, energized, and cheerful 

(ps > .05). Together, these results indicate that the color suppression manipulation did not 

induce negative mood. 

 

Taste Ratings 

There were no significant correlations between dieting concerns and the taste ratings of the 

radishes and dieting concerns and the taste ratings of the cheese crackers (ps > .05). To test our 

prediction that a state of high inhibitory control, but not low inhibitory control, disrupts 

adaptive taste perception among ruminators, but not among non-ruminators, we conducted a 2 

(suppression: yes or no; between participants) x 2 (food liking: cheese crackers vs. radishes; 

within participants) Analysis of Variance (ANCOVA) with rumination and food deprivation as 

continuous predictors and dieting concerns as covariate. This analysis yielded significant 

interactions of suppression and food liking, F(1, 134) = 7.08, p = .009, Wilk’s Λ = .950,  ηp
2 = 

.050, of suppression, rumination and food liking, F(1, 134) = 7.42, p = .007, Wilk’s Λ = .948,  ηp
2 

= .052, of suppression, food deprivation and food liking, F(1, 134) = 7.86, p = .006, Wilk’s Λ = 

.945,  ηp
2 = .055, and the predicted interaction of suppression, rumination, food deprivation 

and food liking, F(1, 134) = 8.52, p = .004, Wilk’s Λ = .940,  ηp
2 = .060. All other main and 

interaction effects were not significant. Separate analyses by food liking yielded the predicted 

interaction between rumination, suppression, and food deprivation for the evaluation of the 

cheese crackers (high calorie food), F(1, 134) = 9.45, p = .003, ηp
2 = .066, but not for the 

evaluation of the radishes, F(1, 134) = 0.88, p = .350, ηp
2 = .007. To interpret this pattern, we 

plotted the relation between food deprivation and food liking among ruminators and non-

ruminators. For a better illustration of the effects, we dichotomized the rumination scores into 
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ruminators and non-ruminators according to the median. The resulting values are shown in 

Figure 1A and 1B.  

 

Figure 1. Correlations between liking for and eating of cheese crackers and food deprivation 

among ruminators and non-ruminators (categorized at the conceptual and empirical mean = 6) 

after suppression (Figure A and C) or no suppression (Figure B and D). Small circles and triangles 

refer to individual data points. Solid lines represent ruminators. The gray area represents the 

95% confidence interval. Values are unadjusted for dieting concerns. 

 

In the suppression condition, non-ruminators had a significant association between food 

deprivation and liking cheese crackers (high calorie food), r(28) = .42, p = .021. By contrast, 
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ruminators in this condition displayed non-significant negative association between food 

deprivation and liking cheese crackers, r(30) = -.27, p = .125. In the no-suppression condition, 

however, there were no significant differences in the association between food deprivation and 

liking cheese crackers between non-ruminators, r(36) = -.13 p = .442, and ruminators, r(37) = 

.06, p = .710. Note that the aforementioned numbers are partial correlations, because we 

statistically controlled for dieting concerns as a covariate. 

 

Eating Behavior 

There were no significant correlations between dieting concerns and the number of radishes 

eaten (p > .05). However, there was a significant negative correlation between dieting concerns 

and the number of cheese crackers eaten, r(143) = -.20, p =.019, such that higher dieting 

concerns were associated with a lower number of cheese crackers eaten. To test our prediction 

that a state of high inhibitory control, but not low inhibitory control, disrupts adaptive eating 

behavior among ruminators, but not among non-ruminators, we conducted an ANCOVA.. This 

analysis revealed no significant main effects and interactions between suppression, rumination, 

food deprivation and food type (ps > .05). However, because of the specificity of our 

hypotheses, we still analyzed the experimental conditions separately. For the suppression 

condition, we found a main effect of food eating, F(1, 59) = 5.71, p = .020, Wilk’s Λ = .912, ηp
2 = 

.088, a main effect of dieting concerns, F(1, 59) = 6.06, p = .017, Wilk’s Λ = .907, ηp
2 = .093 and 

the expected three-way interaction between rumination, food deprivation and food eating, F(1, 

59) = 4.52, p = .038, Wilk’s Λ = .929, ηp
2 = .071. For the no suppression condition, we found no 

significant main and interaction effects (ps > .05). Within the suppression group, separate 

analyses by food eating yielded a marginal interaction between rumination and food 

deprivation only for number of cheese crackers eaten, F(1, 59) = 3.11, p = .083, ηp
2 = .050, but 

not for number of radishes eaten, F(1, 74) = 0.54, p = .466, ηp
2 = .009. To illustrate this pattern, 

we plotted the relation between food deprivation and cheese cracker consumption among 

ruminators and non-ruminators. The resulting values are shown in Figure 1C and 2D. 

Non-ruminators displayed a positive association between food deprivation and number 

of cheese crackers eaten, though the association was weak and not statistically significant, r(28) 
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= .22, p = .249. By contrast, ruminators had a non-significant negative association between food 

deprivation and number of cheese crackers eaten, r(30) = -.09, p =.644. Note that also here we 

report partial correlations to control for dieting concerns. 

 

Discussion 

The findings of Study 1 support the predictions of the ego fixation model (Koole et al., 2014), 

which links rumination to disturbances in appetite regulation, especially under conditions of 

high inhibitory control. After performing a thought suppression task, non-ruminators showed a 

significant positive association between the amount of food deprivation and their liking of the 

high-calorie food, a pattern that means that appetites were adaptively attuned to bodily needs 

for nurturance. However, ruminators displayed no such association. Also in line with our 

hypotheses, after performing a task that did not involve inhibitory control, ruminators and non-

ruminators did not differ in appetite regulation.  

We observed a similar pattern for eating behavior, although the behavioral measures 

had more error variance, and hence, weaker non-significant effects, than the ratings. 

Conceivably, this error variance was due to our use of fairly large cheese crackers in Study 1 

(each about the size of two Oreo cookies). Notably, the behavioral measure had higher levels of 

error variance than the liking ratings. This pattern is commonly observed given that, “[…] even 

under the best of circumstances, observing actual social behavior is more difficult, challenging, 

and inconvenient than just asking for ratings” (Baumeister et al., 2007, p. 399). Nevertheless, 

we sought to tackle this problem in Study 2, by using smaller cheese crackers (each about the 

size of one Oreo cookie) to allow for more sensitive behavioral measurements. 

We found no effects in Study 1 for the low-calorie food (radishes). This null finding fits 

with the ego fixation model (Koole et al., 2014), which predicts that ego fixation specifically 

inhibits physical need states that potentially compete with inhibitory control. High calorie foods 

are much more relevant than low calorie foods to satisfy the bodily need of hunger. Hence, only 

the perceived tastiness of high calorie foods should be positively associated with the duration 

of food deprivation (Seibt et al., 2007).  
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Study 2 

In Study 2, we sought to provide a more stringent test of the ego fixation model (Koole et al., 

2014). Because ego fixation is a cognitive state, it may be brought about not just through the 

actual exertion of inhibitory control, but also by mentally simulating acts of inhibitory control. 

The notion that ego fixation can thus be primed is theoretically meaningful, because it helps to 

further distinguish ego fixation from the influential construct of ego depletion (Muraven & 

Baumeister, 2000). Ego depletion requires the actual exertion of inhibitory control to occur. 

Hence, if appetite dysregulation can be stimulated among ruminators by merely priming 

inhibitory control, this would strongly support the ego fixation model. 

To prime inhibitory control, we used a planning exercise that has been developed by 

Gollwitzer (1999) and colleagues. Extensive research has shown that making specific action 

plans heightens people’s commitment to their intentions (Gollwitzer & Sheeran, 2006). 

Additionally, formulating an implementation intention activates the mental representation of a 

situation and can therefore make it recurrently accessible in memory (Gollwitzer, 1999). 

Further, several studies have shown that making implementation plans does not induce ego 

depletion (Webb & Sheeran, 2003) and may even increase people’s self-regulatory resources 

(Masicampo & Baumeister, 2011). In the high inhibitory control condition, we asked 

participants to plan an aversive activity, for which they presumably had to inhibit their own 

intrinsic preference (see Powers, Koestner, & Topciu, 2005). To prime low inhibitory control, we 

asked participants to plan a fun activity. 

Following the ego fixation model (Koole et al., 2014), we predicted that after high 

inhibitory control priming, ruminators would not show an association between food deprivation 

and the high calorie food. By contrast, non-ruminators would again show a positive association 

between food deprivation and the high calorie food. In the low inhibitory control condition, we 

did not expect this differential effect between ruminators and non-ruminators. Indeed, if 

anything, the self-determined priming might provide ruminators with motivational support to 

act according to their intrinsic needs (Koole, Kuhl, Jostmann, & Vohs, 2005). Accordingly, the 

low inhibitory control condition might even promote adaptive appetite regulation among 

ruminators. 
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Method 

Participants and Design 

To determine our sample size, we used the same procedure as in Study 1. One hundred eighty-

two undergrad students (127 women; average age 21 years; Mweight = 66.7 kg, SD = 10.1; MBMI = 

22.1, SD = 2.7; 92 participants were in the experimental condition) participated in the study. 

One participant did not complete the food-tasting task, leaving 181 participants for the 

statistical analysis. The experiment had a 2 (planning: aversive vs. fun; between participants) by 

2 (food type: radishes versus cheese crackers; within participants) mixed-factorial design with 

rumination scores and food deprivation as continuous predictor variables and dieting concerns 

as covariate. The dependent variables were again participants’ taste ratings and eating 

behavior.  

 

Materials and Procedure 

The measures of rumination (Cronbach’s α = .76; M = 18.0, SD = 3.0), dieting concerns 

(Cronbach’s α = .79; M = 13.0, SD = 3.9), and mood (Cronbach’s α for depression at T1 .86 and 

T2 .91; Cronbach’s α for fatigue at T1 .89 and T2 .90; Cronbach’s α for anger at T1 .78 and T2 

.87. Cronbach’s α for vigor at T1 .80 and T2 .83; Cronbach’s α for tension at T1 .81 and T2 .87) 

were the same as in Study 1, as were our measures and calculations of the taste ratings (cheese 

crackers: M = 5.07, SD = 3.23, radishes: M = 5.22, SD = 3.15) and eating behavior (cheese 

crackers: M = 4.02, SD = 4.42, radishes: M = 2.24, SD = 2.67). The astute reader might note that 

this food preference pattern was reversed in Study 1. Although this reversal could be due to 

several factors, we suspect it was due to the use of a different brand of cheese crackers in 

Study 2. Besides, these liking differences further support our theoretical reasoning, as it shows 

that our effects were not driven by only one specific type of high calorie food. Additionally, 

participants ate on average more. 

We further introduced three methodologically meaningful changes with respect to the 

design of Study 2. First, we extended our measurement of food deprivation, by asking 

participants to report not only the time elapsed since they had last eaten (assessed as in Study 

1; M = 4.2, SD = 2.2), but also their subjective feelings of hunger, to indicate how hungry they 
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felt on a slider scale that ranged from 0 “not at all hungry” to 10 “very hungry” (M = 4.4, SD = 

2.4). Participants’ self-reported hunger and hours of food deprivation were strongly correlated, 

r(182) = .48, p < .001.We therefore standardized and summed them into a single index of food 

deprivation. 

Second, to induce high versus low inhibitory control states, we replaced the thought 

suppression manipulation by a planning manipulation. In the aversive plan condition, 

participants were asked to make a specific action plan for an aversive activity that they had to 

carry out in the upcoming two weeks. When we inspected participants’ plans, we found that 

the majority of the participants planned to study for an exam or writing their thesis. Following 

the Gollwitzer (1999) research, we asked participants to write down a) the intended activity; b) 

where this plan should be carried out; c) when (which day, at what time) this plan should be 

carried out; and d) which exact steps were needed to carry out this plan. To establish whether 

this put participants in the desired mindset, we further asked participants to report 1) how 

obligated they felt to carry out their plan, 2) how stressed they felt about carrying out this plan, 

and 3) how much they desired to initiate this plan. The questions were answered on a 5-point 

Likert type scale (”not at all” to “very much”). To keep the high inhibitory control state activated 

throughout the experimental session, we asked participants to answer the preceding three 

questions again in between the two food evaluation conditions (first cheese crackers and then 

radishes or vice versa).  

In the fun plan condition, participants completed a procedure that closely paralleled the 

planning exercise of the high inhibitory control condition. However, instead of an aversive 

activity, we asked participants to plan an activity that would be fun for them to perform. 

Notably, the low inhibitory control condition involved a fun activity rather than a neutral 

activity (e.g., getting dressed), because we theoretically assume that a low inhibitory control 

state involves a state in which people feel free to initiate intrinsically rewarding activities (Deci 

& Ryan, 2000). Planning a neutral activity may thus still evoke inhibitory control, especially 

when the activity is not self-initiated. To bypass this problem, our low inhibitory control 

condition focused on planning a pleasurable activity. The majority of the participants planned a 
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leisure activity with friends or family. Third, we used a different brand of cheese crackers that 

were smaller in size.  

 

Results 

Manipulation check 

To assess the effectiveness of our planning manipulation, we analyzed the questions that 

participants had answered immediately after making their implementation plans. On average, 

participants felt significantly more obligated to carry out their plan in the aversive (M = 4.36, SD 

= 0.83) compared to the fun plan condition (M = 3.00, SD = 1.39), t(179) = 8.09, p < .001). 

Participants also felt more stressed to carry out their plan in the aversive (M = 3.13, SD = 1.01) 

compared to the fun plan condition (M = 1.79, SD = 0.96), t(179) = 9.08, p < .001), and they felt 

less desire to start their plan in the aversive (M = 1.86, SD = 1.02) compared to the fun plan 

condition (M = 4.39, SD = 0.72), t(179) = -19.25, p < .001). Overall, these effects indicate that 

our planning manipulation was successful in triggering high- versus low- inhibitory control 

mindsets. 

 

Mood  

No mood differences between conditions were found for any of the subscales of the POMS 

including depression, fatigue, anger, tension, vigor (ps > .05). Specifically, the single items of 

vigor including active, vivid, alive, energized, and cheerful were also not significantly different 

between groups. (ps > .05). Together, these results indicate that the planning manipulation did 

not induce negative mood. 

 

Taste Ratings 

There were no significant correlations between dieting concerns and the taste ratings of the 

radishes and dieting concerns and the taste ratings of the cheese crackers (ps > .05). To test our 

prediction that priming high, but not low inhibitory control disrupts adaptive taste perception 

among ruminators, but not among non-ruminators, we conducted an ANCOVA. This analysis 

yielded an interaction of planning, food deprivation and food liking, F(1, 172) = 8.79, p = .003, 
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Wilk’s Λ = .951,  ηp
2 = .049, and the predicted interaction of planning, rumination, food 

deprivation and food liking, F(1, 172) = 7.59, p = .007, Wilk’s Λ = .958,  ηp
2 = .042. All other main 

and interaction effects were not significant (ps > .05). Separate analyses by food liking yielded 

an interaction between planning, rumination, and food deprivation for the evaluations of the 

cheese crackers, F(1, 172) = 12.00, p = .001, ηp
2 = .065, but not for the evaluations of the 

radishes, F(1, 172) = 0.226, p = .635, ηp
2 = .001. Figures 2A and 2B illustrate the direction of the 

effects. 

 

Figure 2. Correlation between liking for and eating of cheese crackers and food deprivation 

after planning an aversive activity (A and C) or a fun activity (B and D) among ruminators and 

non-ruminators (categorized at the conceptual and empirical mean = 6). Small circles and 
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triangles refer to individual data points. Solid lines represent ruminators. The gray area 

represents 95% confidence interval. Values are unadjusted for dieting concerns. 

 

After planning an aversive activity, non-ruminators showed a significant positive 

association between food deprivation and preference for the cheese crackers, r(43) = .32, p = 

.034. Ruminators in this condition, however, displayed a non-significant negative association 

between food deprivation and preference for the cheese crackers, r(43) = -.20, p = .200. After 

planning a fun activity, ruminators showed a trend towards a positive association between food 

deprivation and preference for the cheese crackers, r(55) = .23, p = .089. Non-ruminators in this 

condition, however, displayed a non-significant negative association between food deprivation 

and preference for the cheese crackers, r(28) = -.13, p = .491. The reported correlations are all 

statistically controlled for dieting concerns.  

 

Eating Behavior 

There were no significant correlations between dieting concerns and the number of radishes 

eaten and dieting concerns and the number of cheese crackers eaten (ps > .05). To test our 

prediction that priming high, but not low inhibitory control disrupts adaptive eating behavior 

among ruminators, but not among non-ruminators, we conducted an ANCOVA. This analysis 

revealed a significant interaction of planning, food deprivation and food eating, F(1, 172) = 

6.82, p = .011, Wilk’s Λ = .963, ηp
2 = .037, and the predicted interaction of planning, rumination, 

food deprivation and food eating, F(1, 172) = 6.74, p = .010, Wilk’s Λ = .962, ηp
2 = .038. All other 

main and interaction effects were not significant. Separate analyses by food eating showed an 

interaction between planning, rumination, and food deprivation only for the number of cheese 

crackers eaten, F(1, 172) = 8.55, p = .004, ηp
2 = .047, but not the number of radishes eaten, F(1, 

172) = 1.28, p = .259, ηp
2 = .007. Figures 2C and 2D illustrate the direction of the effects. 

After planning an aversive activity, non-ruminators showed a significant positive 

association between food deprivation and number of cheese crackers eaten, r(43) = .30, p = 

.044, whereas ruminators displayed no association between food deprivation and number of 

cheese crackers eaten, r(43) = -.10, p = .534. By contrast, after planning a fun activity, 



M i n d i n g  t h e  b o d y | 53 
 

ruminators again showed a non-significant trend towards a positive association between food 

deprivation and number of cheese crackers eaten, r(55) = .16, p = .221. Non-ruminators 

displayed again a non-significant negative association between food deprivation and number of 

cheese crackers eaten after planning a fun activity, r(28) = -.28, p = .128. Again, the reported 

correlations all statistically controlled for dieting concerns.  

 

Discussion 

The results of Study 2 extend those of Study 1 by showing that priming inhibitory control has 

similar effects on appetite regulation as actually engaging in inhibitory control. After planning 

an aversive activity (rather than a pleasant activity), non-ruminators had a positive association 

between their level of food deprivation and their liking of high-calorie food. This positive 

correlation was absent for ruminators. The same pattern emerged in eating behavior and, in 

contrast to Study 1, was statistically reliable in Study 2. We attribute the stronger results on 

eating behavior in Study 2 to a procedural improvement in our eating measure in Study 2, 

which allowed for a more fine-grained assessment of eating behavior. Taken together, Study 2’s 

findings support the idea that ego fixation is a state of mind: Just thinking about inhibitory 

control seems sufficient to bring ruminators in an ego-fixated state, in which they are less 

mindful of their physical need for nutrition. 

Notably, planning a pleasant activity led to a reversal of the effects. Specifically, non-

ruminators displayed a weak, non-significant negative association between food deprivation 

and preference for the high-calorie food (indexed by both liking and consumption). This 

reversal effect was not a priori predicted and it was only observed in one study. We are 

therefore reluctant to draw strong conclusions here. Nevertheless, we have observed in other 

studies that external support lowers the willingness of non-ruminators to spend self-regulatory 

effort (see Koole et al., 2005, for a review). Pending further research, however, these ideas 

must remain speculative. 
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Combined Analysis of Studies 1 and 2 

Although the patterns in Studies 1-2 were consistent with the theoretical predictions of the ego 

fixation model (Koole et al., 2014), the expected interaction effects were not statistically 

significant in Study 1 for the eating behavior outcomes. It should be noted, however, that our 

behavioral assessments tend to show greater variability than subjective ratings, which is 

common for behavioral assessment (see Baumeister, Vohs, & Funder, 2007), but lowered 

statistical power. Moreover, both studies had relatively low numbers of participants per cell 

and thus low statistical power to detect small effects. To address these limitations, we 

conducted a combined analysis of the central findings of both studies (combined N = 324).  

To control for the differences between studies in the statistical analysis, we 

standardized all predictors and outcome variables using their z-scores. To rule out that our 

effects were contingent on study origin (Study 1 versus 2), we included study origin as a factor 

in the first analysis. This analysis revealed a main effect of study origin on the taste ratings, F(1, 

307) = 26.66, p < .001, Wilk’s Λ = .902, ηp
2 = .080, but no other main or interactive effects with 

study origin (ps > .05). Presumably, the main effect of study origin on taste ratings was due to 

the fact that we switched towards a different brand of cheese crackers from Study 1 to Study 2. 

Then, we performed a 2 (inhibitory control: high vs. low; between participants) by 2 (food type: 

radishes versus cheese crackers; within participants) ANCOVA with rumination and food 

deprivation as continuous predictors and dieting concerns and study origin as covariates. The 

dependent variables were participants’ taste ratings and eating behavior.  

For the taste ratings, the analysis revealed a main effect of food type, F(1, 314) = 

18.94, p < .001, Wilk’s Λ = .943, ηp
2 = .057, again the interaction effect of study origin and food 

type, F(1, 314) = 40.76, p < .001, Wilk’s Λ = .885, ηp
2 = .115, and the predicted interaction of 

inhibitory control, rumination, food deprivation and food type, F(1, 314) = 12.50, p < .001, 

Wilk’s Λ = .962, ηp
2 = .038. No other main and interaction effects of this analysis were 

significant (ps >.05). As in Studies 1-2, separate analyses by food type showed an interaction 

between inhibitory control, rumination, food deprivation only for the evaluations of the cheese 

crackers, F(1, 314) = 21.63, p < .001, ηp
2 = .064, but not for the evaluations of the radishes, F(1, 

314) = .23, p > .634, ηp
2 = .001. Under high inhibitory control, non-ruminators showed a 
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significant positive association between food deprivation and preference for cheese crackers, 

r(73) = .33, p = .004, whereas ruminators displayed a non-significant trend towards a negative 

association between food deprivation and preference for cheese crackers, r(75) = -.20, p = .082. 

By contrast, under low inhibitory control, ruminators showed a non-significant trend towards a 

positive association between food deprivation and preference for cheese crackers, r(94) = .19, p 

= .066. Non-ruminators however displayed no association between food deprivation and 

preference for the cheese crackers, r(66) = -.12, p = .327.  

For eating behavior, the analysis again revealed the predicted interaction of inhibitory 

control, rumination, food deprivation and food type, F(1, 314) = 6.264, p = .013, Wilk’s Λ = .980, 

ηp
2 = .020. No other main and interaction effects of this analysis were significant (ps >.05). As in 

Studies 1-2, separate analyses by food type showed an interaction between inhibitory control, 

rumination, food deprivation only for the number of cheese crackers eaten, F(1, 314) = 

10.73, p = .001, ηp
2 = .033, but not for the number of radishes eaten, F(1, 314) = .30, p > .584, 

ηp
2 = .001. Next, we examined the results for cheese crackers separately by inhibitory control 

condition. Under high inhibitory control, non-ruminators showed a significant positive 

association between food deprivation and number of cheese crackers eaten, r(73) = .26, p = 

.027, whereas ruminators displayed no association between food deprivation and number of 

cheese crackers eaten, r(75) = -.08, p = .454. By contrast, under low inhibitory control, 

ruminators showed a non-significant trend towards a positive association between food 

deprivation and number of cheese crackers eaten, r(94) = .13, p = .217. Non-ruminators 

however displayed a non-significant trend towards a negative association between food 

deprivation and number of cheese crackers eaten, r(66) = -.22, p = .080. Again, when including 

study origin as a factor into the analysis no main or interactive effects were found (ps > .05). 

Hence, this analysis suggests that the effects were not driven by differences due to study origin.  

Together, the results of our combined analysis support our hypothesis that a state of 

high inhibitory control, but not low inhibitory control, disrupts appetite regulation among 

ruminators, but not among non-ruminators. Because the combined analysis had much more 

statistical power than the separate studies, it provides stronger support for our theoretical 

model. 
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General Discussion 

For survival, health and wellbeing, it is critical that people’s appetites adapt to their physical 

need for food. The present findings suggest that this adaptive process may be disrupted by 

inhibitory control, especially among ruminators. Indeed, we observed in two studies that 

exerting or priming inhibitory control led ruminators to display disrupted appetite regulation, as 

indicated by a reduced association between, respectively, food deprivation and preference for 

high-calorie food. Inhibitory control did not disrupt appetite regulation among non-ruminators, 

because they showed a positive association between food deprivation and preference for high 

calorie food. Ruminators thus appear to be particularly vulnerable to disruptive effects of 

inhibitory control on appetite regulation. 

According to an influential theory, the exertion of self-control depletes a global energy 

resource and thereby impairs subsequent self-control, a process known as ‘ego depletion’ 

(Baumeister et al., 2007). Could the present findings have been due to ego depletion? For 

several reasons, this seems unlikely. First, appetite regulation is a largely autonomic 

homeostatic process that is not traditionally considered as part of high-level (goal-directed) 

self-control. The idea that self-control leads to a subsequent failure in self-control was 

therefore not testable with the present research design. Second, merely priming inhibitory 

control disrupted appetite regulation among ruminators in Study 2 to the same degree as in 

Study 1. Thus, actual exertion of inhibitory control was not necessary for obtaining our findings, 

which contradicts the ego depletion model, which is about the actual exertion of self-control. 

Some ego depletion researchers have suggested that glucose consumption may help to 

replenish self-control resources (Gailliot & Baumeister, 2007). However, research on brain 

metabolism offers little support for a general positive effect of glucose on the brain (Kurzban, 

2010). Still, some recent studies on the “gargle effect” have shown that merely rinsing the 

mouth with glucose can eliminate self-control impairments, even when it does not increase 

blood glucose levels (Sanders, Shirk, Burgin, & Martin, 2012). If this effect had occurred in the 

present studies, we should have found no systematic effects on the amount of food 

consumption, given that a single taste of glucose-rich nutrients should suffice to elicit the gargle 
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effect. Taken together, it seems unlikely that processes related to glucose metabolism and/or 

glucose rinsing can account for the present findings. 

In our view, the most viable explanation of the present findings is that ruminators have 

difficulties releasing inhibitory control. As a consequence, inhibitory control can inadvertently 

spill over to other domains - such as appetite regulation - among ruminators. This regulatory 

spill-over among ruminators is presumably due to cognitive rigidity, which is why we have 

referred to this tendency as ‘ego fixation’ (Koole et al., 2014). Because ego fixation is a form of 

over-regulation, it can be regarded as the mirror image of ego depletion, which represents a 

form of under-regulation. To date, the literature has mostly emphasized under-regulation as a 

cause of self-regulatory failure (Baumeister, Heatherton, & Tice, 1993). On the basis of the 

present findings, we believe that over-regulation should be recognized more as a potential 

cause of self-regulatory failure. 

One domain in which the present research may be especially relevant is that of eating 

interventions, which often rely on some form of inhibitory control (Stice, Shaw, & Marti, 2006). 

As a case in point, the planning exercise that we used in Study 2 to prime inhibitory control has 

been adapted as an intervention for helping people to make healthier food choices 

(Luszczynska, Sobczyk, & Abraham, 2007). Our findings in Study 2 suggest that such 

interventions may inadvertently backfire, by disrupting appetite regulation among people who 

are prone to over-regulation. Particularly implementation plans that involve high levels of 

inhibitory control may be used with caution, as they seem most likely to have adverse effects 

(see Adriaanse, van Oosten, de Ridder, de Wit, & Evers, 2011).  

 

Limitations and Future Perspectives 

The present studies inevitably have limitations. First, the present studies capitalized on 

naturally occurring variations in food deprivation, which were assessed via self-report. Future 

studies may manipulate food deprivation experimentally. Second, both of the present studies 

used the same kinds of foods (e.g., cheese crackers and radishes). Future studies are needed to 

examine the generalizability of the present findings across different kinds of food. Third, the 

present studies only used two relatively complex procedures - thought suppression and 
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aversive planning - to induce high inhibitory control states. Future studies may use more 

targeted types of inhibitory control tasks to pinpoint the kinds of inhibitory control that may 

trigger ego fixation. Specifically, cognitive tasks such as the Stroop task, the stop-signal task or 

go/no-go task would lend themselves for this purpose, because those tasks evoke specific 

components of inhibitory control processes in a more differentiated manner (Chen, Veiling, 

Dijksterhuis, & Holland, 2016). 

The notion of ego fixation is not limited to appetite regulation, but extends more 

broadly to many kinds of self-regulated behavior. Indeed, the tendency of ruminators to 

become alienated from their affective preferences has been observed in other domains, such as 

achievement goals (Baumann et al., 2005), work performance (Baumann & Kuhl, 2003), and 

negotiation behavior (Koole, 2003). Presumably because of the broad scope of alienation 

effects among ruminators, these effects have been linked to significant reductions in wellbeing 

and mental health (Baumann et al., 2005). We speculate that persistent ego fixation may create 

a chronic imbalance between the parasympathetic nervous system, which promotes 

restoration, and the sympathetic nervous systems, which promotes active coping. Ego fixation 

may promote under-activation of the parasympathetic nervous system, and may thus interfere 

with restorative functions such as sleep and sexual activity. These ideas highlight the need for 

further research on ego fixation on other physiological processes. 

 

Coda 

A simple act of inhibitory control may render ruminators without much of a taste for food even 

when they have not eaten in a while. Given the vital significance of appetite regulation, these 

findings could mean that inhibitory control may adversely affect health for vulnerable 

populations. Along these lines, a recent study observed that economically disadvantaged 

people with high inhibitory control abilities displayed more rapid aging and poorer physical 

health compared to their less inhibitory controlled peers, despite the fact that people with high 

inhibitory control abilities had greater academic and professional achievements (Miller, Yu, 

Chen, & Brody, 2015). It thus seems wise to pay more attention to the potential costs of 

inhibitory forms of self-control. 
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Chapter 4 

Dealing with life demands: Action-state orientation moderates the 
relation between demanding conditions and drops in body vitality 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. This chapter is based on Schlinkert, C. & Koole, S.L. (in press). Dealing with life demands: 
Action-state orientation moderates the relation between demanding conditions and drops in 
body vitality. Motivation Science. 
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Abstract 

Vitality, or feeling alive and full of energy, is a universal human experience that is grounded in 

the body and linked to positive motivation, health, and well-being. Prior work demonstrated 

that demanding conditions can lower vitality, presumably by undermining intrinsic need 

satisfaction (Ryan & Deci, 2008). In this chapter, we examined if such devitalizing effects of 

demands are moderated by individual differences in action versus state orientation. Action-

oriented people have been found to efficiently disengage from demands, whereas state-

oriented people tend to get preoccupied by them. We therefore hypothesized that state-

oriented people would suffer more from the devitalizing effects of demands than action-

oriented people. As expected, Study 1 (N = 171) showed that life demands were associated with 

lower body vitality among people higher in state orientation, but not among people higher in 

action orientation. Study 2 (N = 259) replicated the main findings of Study 1, and showed that 

priming demands lowered body vitality among people higher in state orientation, but not 

among people higher in action orientation. Study 3 (N = 541) provided a preregistered 

replication of Study 1, and showed that the observed effects were not due to variations in 

subjective well-being, general vitality, or mood. Taken together, these findings suggest that 

action-state orientation plays a key role in maintaining the self’s energetic resources. 
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Vitality, or the feeling of being alive and full of energy, is one of the most profound existential 

experiences that people can have. Unfortunately, vitality can be stifled by the demands of 

everyday life, which all too often leave people empty and drained. Losses in vitality may 

undermine motivation, psychological well-being, and even physical health (Deci & Ryan, 2008; 

Ryan & Frederick, 1997). It is therefore important to learn more about psychological factors 

that may shield people’s vitality against the potentially detrimental effects of demanding 

conditions. In the present article, we consider one such psychological factor, namely, a personal 

disposition toward action versus state orientation. People who are highly action-oriented have 

been found to efficiently disengage from external pressures, whereas people who are less 

action- oriented -or “state-oriented”- tend to compulsively stick with them (Kuhl, 2000). It is 

therefore conceivable that state-oriented people will suffer more from the devitalizing effects 

of demands than action-oriented people. In what follows, we first discuss the notion of vitality 

and review prior research showing that vitality may be eroded by demands. Next, we consider 

why action-state orientation may moderate the negative relation between demands and body 

vitality. Finally, we present three studies that empirically tested the role of action-state 

orientation for vitality experiences when dealing with demands. 

The Psychology of Vitality 

Concepts akin to vitality can be found across numerous cultures and schools of thought. For 

instance, the vital energy that provides the life force is known as chi in traditional Chinese 

culture, gi in Korean culture, and ki in Japanese culture (Cleary, 1991). Similar notions are prana 

in Hinduism, Manitou in indigenous American cultures, and ruah in Jewish culture. In Western 

scholarship, a classic conception of vitality was formulated by Freud (1923), who proposed that 

the limited psychic energies from the ego are drawn from the live drives. Although the Freudian 

conception has remained influential in psychodynamic theories, the concept of vitality received 

little attention within mainstream psychology for the most part of the twentieth century. 

Nevertheless, the health scientist Selye (1975) suggested that people generally possess limited 

energy resources that they can use to cope with environmental and physical stressors. This 

“adaptive” energy is drained by physical and psychological demands which may render people 

less resilient to cope with demands. In the late 1990s, notions relating to vitality resurfaced in 
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social and personality psychology. Specifically, Baumeister, Bratslavsky, Muraven, and Tice 

(1998) introduced the influential notion of ego depletion, which emphasizes the blocking and 

depletion of energy resources through self-controlling behavior (see Baumeister, Vohs, & Tice, 

2007, for a review). According to the ego depletion model, self-control drains energy resources 

available for volitional activity that leads to a reduced capacity to engage in volitional action. 

Other work has examined how self-regulatory energy may be maintained or enhanced (e.g., 

Muraven, 2008; Ryan & Frederick, 1997). The latter research has been guided by self- 

determination theory, a humanistically oriented approach for understanding human motivation 

(SDT [self-determination theory]; Ryan & Deci, 2017). SDT has highlighted the notion of vitality, 

defined as “the experience of having positive energy available to or within the regulatory 

control of one’s self” (Ryan & Frederick, 1997, p. 530). Vitality thus refers to the subjective 

feeling of having physical and mental activeness, vigor, and energy available to the self that can 

be harnessed or regulated for purposive actions. Indeed, vitality is related to feelings of vigor 

(McNair, Lorr, & Droppleman, 1971), active forms of positive affect (Watson & Tellegen, 1985), 

and calm energy (Thayer, 1996), all psychological constructs that are positively toned, 

energized states. However, vitality differs from pure activation or energy, because many forms 

of activation such as happiness, anger, or arousal are either unrelated or negatively related to 

vitality (Ryan & Deci, 2008). Vitality is not only a mental state, but also relates to healthy bodily 

functioning (see also Ryan & Frederick, 1997). Due to this integrated mind-body nature, vitality 

represents an organismic construct (Kuhl, Quirin, & Koole, 2015; Ryan, Kuhl, & Deci, 1997). 

Somatic factors such as diet, exercise, sleep patterns, and substance use have for instance been 

shown to influence vitality (Rozanski & Kubzansky, 2005). Moreover, vitality is positively 

associated with physical health (Hirsch, Molnar, Chang, & Sirois, 2015) and the positive affect 

that is associated with vitality may render people more resilient to physical and hormonal 

stressors (Benyamini, Idler, Leventhal, & Leventhal, 2000; Polk, Cohen, Doyle, Skoner, & 

Kirschbaum, 2005; Pressman & Cohen, 2005). It therefore seems that vitality is at least partly 

grounded in bodily experiences. As such, some recent work has focused more specifically on 

body vitality (Scheffers et al., 2017). One key prediction of SDT is that different forms of 

behavioral regulation will have different effects on vitality (Ryan & Deci, 2008). Behavior that is 
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intrinsically motivating or integrated with a person’s sense of self is assumed to maintain or 

even increase vitality. By contrast, behavior that is regulated by the expectations of other 

agents, social obligations, and other types of external demands is assumed to lower vitality. 

Consistent with these ideas, research has shown that intrinsically motivated academic 

performance and autonomously driven task engagement promote well-being and vitality 

(Burton, Lydon, D’Alessandro, & Koestner, 2006; Nix, Ryan, Manly, & Deci, 1999). Conversely, 

extrinsically driven motivations such as monetary rewards or external goal motives 

have been found to decrease vitality (Kasser & Ryan, 1999; Martela et al., 2016; Muraven, 

2008; Ryan & Deci, 2008; Ryan & Frederick, 1997; Thayer, 1987, 1996). 

Action-State Orientation and the Adverse Effects of Demanding Conditions 

Extrinsic pressures are an inescapable part of everyday life. It is hence important to ask if 

people are capable of coping with the potentially devitalizing effects of social demands. 

According to Personality Systems Interactions (PSI) theory (Kuhl, 2000), this coping may be 

facilitated by volitional processes. Volition in this conception is a higher form of action control 

that allows the person to coordinate a multitude of specific motivational directives in a 

coherent manner (Kuhl et al., 2015). Because volition operates at a general level, it affords the 

person with greater flexibility in adjusting to increases in external demands. For instance, a 

student who is forced to memorize long and boring texts may tell herself that she has done 

enough during regular weekdays, so she can unwind during the weekend. Volitional processes 

may thus act as a psychological shield against the depleting impact of demands (Koole, 2004). 

There appear to be important individual differences in volitional functioning (Kuhl & Fuhrmann, 

1998; Kuhl & Beckmann, 1994). People who are more action-oriented have learned through 

past experiences to counterregulate against demanding circumstances, so they can keep 

external directives from infiltrating their self-system (Kuhl & Kazén, 1994). Action-oriented 

people may thus shield themselves effectively from the undermining influence of demands 

(Koole, 2004). By contrast, state-oriented people have learned through past experiences that 

demanding circumstances cannot be overcome, so that they adapt by suppressing their self 

system and opening themselves up to self-alien directives (Baumann & Kuhl, 2003). State 

oriented people may thus lose their vitality under the influence of demands. Generally, people 
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gradually vary in their action-state orientation tendencies. For a better understanding of our 

findings, however, we refer to people higher in action orientation tendencies as “action- 

oriented” and people higher in state-orientation tendencies as “state oriented.” Preliminary 

studies suggest that individual differences in action versus state orientation indeed moderate 

how people deal with demanding conditions. Specifically, Herrmann and Brandstätter (2013) 

examined how people varying in action-state orientation are coping with action crises, or 

intrapsychic conflicts between persisting versus disengaging from a personal goal (e.g., whether 

or not to continue one’s studies). Their findings showed that state-oriented people were more 

adversely affected by an action crisis than action-oriented people, as evidenced by worse 

health outcomes and lower subjective well-being. Another study showed that state orientation 

more so than action orientation may make people more vulnerable to the autonomy 

undermining effects of visualizing a demanding person, as assessed by lower autonomous 

implicit self-evaluations (Koole, 2004; Study 1). Finally, action-state orientation was found to 

moderate the negative effects of high life stress on motivation and well-being (Baumann, 

Kaschel, & Kuhl, 2005; Study 2). When experiencing more life stress, state-oriented people 

were more likely than action- oriented people to adopt goals that were incompatible with their 

implicit motives, which resulted in more somatic complaints three months later. Taken 

together, the available findings suggest that state-oriented people adapt themselves less 

favorably to increased demands than action-oriented people. However, the aforementioned 

studies did not directly examine vitality as an outcome variable. It thus remains to be seen if 

state orientation makes people more prone to the devitalizing effects of demands. 

The Present Research and Hypotheses 

Our goal in the present research was to investigate whether action-state orientation moderates 

the negative relation between demands and vitality (Ryan & Deci, 2008; Kuhl, 2000). To this 

end, we designed three studies. In Study 1, we jointly assessed individual differences in action 

versus state orientation (Kuhl, 1994) and asked people to report the level of life demands that 

they were currently facing (Fröhlich & Kuhl, 2003), because life demands usually come along 

with more external pressure (Lazarus, 1993). Our primary outcome variable was body vitality, 

because we assume that vitality is grounded in bodily experiences (Koole et al., 2014; see also 
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Ryan & Frederick, 1997). We predicted that higher life demands would be associated with lower 

body vitality among people higher in state orientation, but not among people higher in action 

orientation.  

In Study 2, we sought to replicate the main findings of Study 1. In addition, we sought to 

test possible causal mechanisms whereby demands may sap the vitality of state-oriented 

people. On the basis of PSI theory, we suggest that a cognitive preoccupation with extrinsic 

directives may suffice to lower vitality. If this is correct, then merely priming the enactment of a 

demanding task may already deplete state-oriented people’s energy levels (see Ackerman, 

Goldstein, Shapiro, & Bargh, 2009; Englert & Bertrams, 2014). We therefore primed high 

demands in Study 2 by asking participants to make a specific action plan for an aversive activity 

(see also Gollwitzer, 1999; Schlinkert & Koole, in press; Vansteenkiste, Lens, & Deci, 2006). In 

the control condition, participants made a specific action plan for an enjoyable activity. We 

hypothesized that priming demand would lower body vitality among more state-oriented 

people to a greater degree than among more action-oriented people. In the control condition, 

we did not expect an effect of action-state orientation on body vitality. 

In Study 3, we sought to more explicitly confirm the central findings of Studies 1-2 by 

pre-registering our hypothesis that higher life demands would be associated with lower body 

vitality among people higher in state orientation, but not among people higher in action 

orientation. Furthermore, Study 3 explored whether the moderating effects of action-state 

orientation on the negative relation between life demands and body vitality were specific to the 

bodily aspects of vitality, or, whether they would generalize to other constructs of vitality and 

subjective wellbeing. Finally, to gauge the viability of the adverse effects of state orientation, 

Study 3 examined whether life demands are associated with increased extrinsically motivated 

goal striving (Ryan & Deci, 2000) and whether action-state orientation would also moderate this 

relationship.  
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Study 1 

Method 

Participants and Design 

Ethical approval for the present studies was obtained from the scientific and ethical review 

board at the Vrije Universiteit Amsterdam (VU), the Netherlands. To determine our sample size, 

no prior information was available from previous studies. Because we expected small to 

medium effects sizes, we ran additional participants until we had at least 50 participants for 

each of the four study design cells (2 action versus state orientation; 2 high versus low life 

demands). Two hundred fifty-four U.S. residents participated for US$1.50 on Amazon 

Mechanical TurkTM (MTurk). MTurk is a website that is increasingly used in psychology and 

other social sciences for online data collection (Buhrmester, Kwang, & Gosling, 2011). 

Systematic comparisons indicate that MTurk participants are significantly more diverse than 

typical American college samples and that the data obtained are equivalent or of better quality 

as those obtained via traditional methods (Berinsky, Huber, & Lenz, 2012; Casler, Bickel, & 

Hackett, 2013; Hauser & Schwarz, 2016).  

People with somatic diseases or other health problems often display abnormal body 

perceptions compared to healthy controls (Clement & Löwe, 1996; Kaplan & Baron-Epel, 2003). 

To ensure that this factor did not have an undue influence on our findings, we excluded 

participants who reported physical health problems such as autoimmune diseases, migraine or 

high blood pressure (n = 62). We did not exclude these participants beforehand (as a selection 

criterion), because we did not want to alert participants to the fact that we were interested in 

fluctuations in body perception. We also excluded participants who did not pass a built-in 

attention check question, to guarantee that we only included participants who paid attention to 

the study (n = 17; Oppenheimer, Meyvis, & Davidenko, 2009). Finally, we excluded participants 

who reported that English was not their native language (n= 4), to make sure that everyone 

could understand the instructions properly. This left the data of one hundred seventy-one 

participants (85 female; average age 37 years with SD = 11.7; 72 percent Caucasian ethnic; 67 

percent with a two year college degree or higher) for the statistical analysis. Individual 
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differences in action versus state orientation and degree of currently experienced life demands 

were the main independent variables. Body vitality was the main dependent variable. 

 

Independent variables 

Action-state orientation. We used a validated English version of the preoccupation subscale of 

the ACS90 (Kuhl, 1994) to assess individual differences in action versus state orientation. The 

preoccupation scale has good psychometric properties (Diefendorff, Hall, Lord, & Strean, 2000; 

Kuhl, 1994) and has been widely used in research on action-state orientation (e.g., Baumann et 

al., 2005). The scale assesses people’s action tendencies in stressful situations by measuring 

how people are dealing with stressful events.   

Each of the 12 items of the preoccupation scale describes a stressful situation that is 

followed by two possible ways of coping with the situation. Participants are asked to select the 

answer that best describes their own coping style. An example item is: “When I am told that my 

work is completely unsatisfactory: (a) I don’t let it bother me for too long, or (b) I feel 

paralyzed.” In this example, option (a) reflects action-oriented coping and option (b) reflects 

state-oriented coping. Response alternatives were summed so that the scale ranged from 0 to 

12, with lower scores indicating state orientation and higher scores indicating action 

orientation (M = 6.52, SD = 3.66; Cronbach’s α = .86). Note that we also assessed the hesitation 

scale of the ACS90. This subscale, however, showed no effects in the present studies. 

Prior research has shown that individual differences in action versus state orientation 

have predictive value over and above conventional personality constructs such as the 

extraversion, neuroticism, and conscientiousness (Diefendorff et al., 2000). These conventional 

personality constructs tap into people’s primary affective reaction to events, whereas action-

state orientation is related to people’s secondary (self-regulated) affective reaction. Moreover, 

action versus state orientation has predictive value over and above classic motivational 

constructs such as achievement goals (Baumann et al., 2005), goal orientation, self-efficacy and 

self-set goals (Diefendorff, 2004). The latter classic motivational constructs tap into 

motivational expectancy-value considerations that relate to goal setting, whereas action-state 

orientation is related to volitional processes that relate to goal striving (see Gollwitzer, 1993; 
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Kuhl, 1984). Action-state orientation is thus theoretically closer to the self-control scale, with 

which it is significantly correlated (Tangney, Baumeister, & Boone, 2004). However, the self-

control scale does not distinguish between more alienated versus more autonomous forms of 

self-regulation. Consequently, the self-control scale includes several items that could reflect 

more compulsive, ego-driven forms of behavioral regulation (e.g. “I am good at resisting 

temptations” and “I never allow myself to lose control”). Thus, the action versus state 

orientation scale only partly overlaps with the self-control scale. 

Life demands. Participants rated how demanding their life circumstances were on four 

items of the life demand scale of the Volitional Components Inventory (VCI; Fröhlich & Kuhl, 

2003). An example item is: “My current life circumstances are very tough”. Answers were given 

on a 5-point Likert type scale going from (“not at all” to “extremely”). The summed ratings 

could range from 4 to 20 with higher scores indicating higher current life demands (M = 9.90, 

SD = 3.94; Cronbach’s α = .86). The VCI also includes a scale assessing how threatening people 

perceive their current life circumstances. The latter scale, however, showed no effects with the 

preoccupation scale of action-state orientation in the present studies.  

 

Dependent variable 

Body Vitality. Participants rated two dimensions of their body image as assessed by the Body 

Image questionnaire (BIQ-20, English version of the FKB-20 by Clement & Löwe, 1996) Three 

independent translators (back) translated the questionnaire from German into English. The BIQ-

20 has been conceptualized for assessing subjective aspects of body experience. It comprises of 

20 items which make up the two subscales “vital body dynamics” (VBD: 10 items, see Appendix 

A for the translated items) and “rejecting body evaluation” (RBE: 10 items). We used the VBD 

subscale as a measure of body vitality, because the VBD focuses on positive, energetic and 

active dimensions of body experience. An example item of the body vitality scale is: “I dare to 

take on physical challenges”. An example item of the RBE scale is: “I sometimes feel disgusted 

by myself”. Participants were asked to rate to what extend the BIQ statements applied to them 

at this moment. Answers were given on a 5-point Likert type scale going from (“strongly 

disagree” to “strongly agree”). The BIQ-20 has shown good psychometric properties (Albani et 



M i n d i n g  t h e  b o d y | 69 
 

al., 2006). The summed ratings for body vitality could range from 10 to 50 with higher scores 

indicating higher body vitality (M = 31.13, SD = 6.35; Cronbach’s α = .78). 

 

Procedure 

The study took about 45 minutes, because it was part of a survey on personality and self-image 

in which we assessed various aspects of personality and body image. Prior research has shown 

that MTurk is a viable method to study people’s body image (Gardner, Brown & Boice, 2012). 

Participants completed the study online through Qualtrics. Prior to testing, participants read an 

information sheet in which privacy policies and instructions for the study were explained. 

Participants could agree to the study conditions by clicking on an “I agree” button before they 

were able to start with the survey. Participants first answered some personality questionnaires, 

which included the action-state orientation scale (Kuhl, 1994). Participants were then asked to 

answer questions concerning their bodily senses that included the body vitality scale (Clement 

& Löwe, 1996) which was followed by the life stress questionnaire (Fröhlich & Kuhl, 2003). 

Participants next answered general demographic questions concerning their gender, age, 

ethical background and education level. Finally, participants were thanked and paid.  

 

Results and Discussion 

For the present studies, we used the Statistical Package for the Social Sciences (SPSS 23.0) and a 

p-value of .05 (two-sided) to detect significant effects. Life demands were negatively correlated 

with body vitality, r(171) = -.22, p = .005 and also negatively correlated with action-state 

orientation, r(171) = -.33, p < .001. Action-state orientation and body vitality were positively 

correlated, r(171) = .36, p < .001. A complete correlational analysis of all included body image 

variables in relation to action-state orientation and life demands is provided in Part A of the 

supplementary materials. We conducted a multiple regression in which we simultaneously 

entered action-state orientation, life demands and their interaction as z-standardized 

predictors and body vitality as the outcome variable. This analysis yielded an effect of action-

state orientation, β = .31, t(167) = 4.155, p < .001, no effect of life demands, β = -.09, t(167) = -

1.231, p =.220, and the predicted interaction of action-state orientation and life demands, β =  
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.15, t(167) = 2.032, p = .044. Note that we did not find significant interaction effects between, 

action-state orientation, life demands and the RBE scale of the body image questionnaire in any 

of the three present studies (ps > .05). 

 

To interpret this pattern, we performed a simple slopes analysis to examine values at  

+/- 1 SD from the mean (Aiken & West, 1991), see Figure 1A. More state-oriented participants (-

1SD from the mean) showed a negative relation between body vitality and life demands, such 

that higher life demands were associated with lower body vitality, β = -.23, t(167) = -2.338, 

p=.018. By contrast, more action-oriented participants (+ 1SD from the mean) did not show this 

association, β = .04, t(167) = 0.386, p=.700.  

Thus, with increasing life demands, people higher in state orientation showed reduced 

body vitality. However, people higher in action orientation remained unchanged in their body 
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vitality with increasing life demands. The findings of Study 1 thus support our hypothesis that 

action-state orientation moderates the negative relation between life demands and body 

vitality. Note that we did not find interaction effects with life demands and action-state 

orientation with any other body image scale that we outline in the supplementary material (all 

ps >.05). 

 

Study 2 

We had two main goals for Study 2. First, to bolster the evidential value for our hypotheses 

(Koole & Lakens, 2012), we wanted to replicate the primary findings of Study 1. Second, we 

wanted to provide a test of the causal mechanism whereby external demands may have its 

devitalizing effects among state-oriented people, but not among action-oriented people. 

Previous researchers have emphasized that acting upon extrinsic goals depletes vitality, 

because behavior that is driven by external motivation saps the energy available to the self 

(Ryan & Deci, 2008; Ryan & Frederick, 1997). We do not contest that self-controlled behavior 

can lead to depletion. However, we were interested in exploring the possibility that involuntary 

mental perseveration of external demand by itself may already suffice to lower vitality, 

especially of body-related vitality as has been shown in Study 1. To this end, we used a 

validated procedure to prime demand (Schlinkert & Koole, in press). If priming demand is 

sufficient to drain vital energy, then this would be strong support for the idea that energy 

depletion is evoked by mental processes.  

For our priming manipulation, we used a planning exercise that was inspired by the 

work of Gollwitzer (1999) and colleagues. In this exercise, participants are asked to specify 

exactly where, when, and how they are to carry out an intended action. Prior research has 

shown that making such specific action plans heightens people’s volitional commitment to their 

action intentions (Ajzen, Czasch, & Flood, 2009; Gollwitzer & Sheeran, 2006). Also, formulating 

an implementation intention activates the mental representation of a situation and can 

therefore make it recurrently accessible (Gollwitzer, 1999).  

In the high demand priming condition, participants performed the planning exercise for 

an aversive activity. By contrast, in the low demand priming condition, participants performed 
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the planning exercise for a fun activity. We predicted that after high demand priming, but not 

after low demand priming, body vitality would lower for people higher in state orientation, 

because state-oriented people would mentally perseverate on their unfulfilled obligations. By 

contrast, we predicted that demand priming would not affect body vitality for people higher in 

action orientation, because action-oriented people would be able to mentally disengage from 

their upcoming obligations (see also Koole et al., 2014). 

 

Method 

Participants and Design  

To determine the sample size for the priming manipulation, no prior information was available 

from previous studies. Based on power calculations in G*power for small to medium effects 

(Faul, Erdfelder, Lang, & Buchner, 2007), we decided to run the study until we had at least 50 

participants for each study design cell (6 cells; see below for the full study design). Five hundred 

three U.S. residents participated for US$1 on Mturk. As in Study 1, we excluded participants 

from the sample when they already reported to experience physical health problems (n = 201), 

when they did not pass the in-built attention check question (n = 39), and when they reported 

to be non-native English speakers (n = 4). This left the data of two hundred fifty-nine 

participants (123 female; average age 35 years with SD = 11.1; 71 percent Caucasian ethnic; 69 

percent with a two year college degree or higher) for the statistical analysis. The experiment 

had a 2 (demand prime: high versus low; between participants; factorial) by 2 (action versus 

state orientation; between participants; continuous) by 2 (life demands; high versus low; 

continuous) design with body vitality as the main dependent variable.  

 

Materials and Procedure 

This study took about 15 minutes to complete. The measurements of action-state orientation 

(M = 6.3, SD = 3.5; Cronbach’s α = .84), current life demands (M = 9.0, SD = 4.2; Cronbach’s α = 

.90) and body vitality (M = 31.7, SD = 5.9; Cronbach’s α = .78) were identical to Study 1.  

To prime high versus low demand, we asked participants to make a specific action plan 

for an aversive versus fun activity in the upcoming two weeks (see also Schlinkert & Koole, in 
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press, for more detail). Note that, in prior work, we found that this planning exercise does not 

evoke negative mood, even when it elicits significant behavioral effects among action- versus 

state-oriented people (Schlinkert & Koole, in press). Following Gollwitzer (1999), participants 

had to map out exactly when, where and how they would carry out their intended action plan. 

In the aversive planning condition (high demand prime), the majority of the participants 

planned to clean or repair something on their homes or to find a new job. In the fun plan 

condition (low demand prime), the majority of the participants planned a leisure activity with 

friends or family. To establish whether this planning exercise put participants in the desired 

mindset, we further asked participants to report 1) how obligated they felt to carry out their 

plan, 2) how stressed they felt about carrying out this plan, and 3) how much they desired to 

initiate this plan. The questions were answered on 5-point Likert type scales (”not at all” to 

“very much”). Participants were randomly assigned to the high and low demand conditions. 

Participants further answered general demographic questions concerning their gender, age, 

ethical background and education level after which they were thanked and paid. 

 

Results and Discussion 

Manipulation check 

On average, participants felt significantly more obligated to carry out their plan in the aversive 

plan condition (M = 4.36, SD = 0.83) compared to the fun plan condition (M = 3.56, SD = 1.26), 

t(257) = 6.006, p < .001, d = 0.75). Participants also felt more stressed about carrying out their 

plan in the aversive plan condition (M = 3.23, SD = 1.23) compared to the fun plan condition (M 

= 2.08, SD = 0.09), t(257) = 7.950, p < .001, d = 1.32), and they felt less desire to start their plan 

in the aversive plan condition (M = 2.86, SD = 1.40) compared to the fun plan condition (M = 

4.21, SD = 0.84), t(257) = -9.437, p < .001, d = 1.17). When we included action-state orientation 

as a moderator into the analysis, no interactive effects between plan condition and action-state 

orientation emerged for the three manipulation check questions (all ps > .05).  

 Hence, action-state orientation did not moderate the responses on the three manipulation 

check questions. Overall, these effects indicate that our planning manipulation successfully 

triggered different mindsets in the high - versus low - demand priming conditions.  
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Body vitality, action-state orientation, and life demands (replication of Study 1) 

As in Study 1, life demands were negatively correlated with body vitality, r(302) = -.21, p < .001 

and also negatively correlated with action-state orientation, r(302) = -.37, p < .001. Action-state 

orientation and body vitality were again positively correlated, r(302) = .28, p < .001. Replicating 

Study 1, a multiple regression analysis with action-state orientation, life demands and their 

interaction as z-standardized predictors and body vitality as outcome variable yielded an effect 

of action-state orientation, β = .25, t(255) = 3.851, p < .001, no effect for life demands, β = -.09, 

t(255) = -1.333, p = .184, and the predicted interaction between action-state orientation and 

life demands, β = .12, t(255) = -2.076, p = .039, see also Figure 1B. Simple slopes analysis at  +/- 

1 SD from the mean revealed that more state-oriented participants showed again a negative 

relation between life demands and body vitality such that higher life demands were associated 

with lower body vitality, β = -.21, t(255) = -2.812, p = .005. By contrast, this association was not 

significant for more action-oriented participants, β = .03, t(255) = 0.310, p = .757. Thus, action-

state orientation again moderated the negative relation between life demands and body 

vitality.  

 

Body vitality, action-state orientation and demand priming 

To examine the effects of demand priming on body vitality among action- versus state-oriented 

participants, we conducted a hierarchical multiple regression analysis in which we first 

simultaneously entered action-state orientation, demand priming and their interaction as z-

standardized predictor variables and body vitality as outcome variable. This analysis yielded an 

effect of action-state orientation, β = .66, t(255) = 3.578, p < .001, an effect of demand priming, 

β = .12, t(255) = 1.989, p = .048, and the predicted interaction of action-state orientation and 

demand priming, β = -.393, t(255) = -2.142, p = .033. In step two, we also included life demands 

as covariate to rule out confounding effects of the participants current life demands. This 

analysis yielded an effect of life demands, β = -.13, t(254) = -2.002, p = .049, an effect of action-

state orientation, β = .35, t(254) = 4.213, p < .001, no effect of demand priming, β = .11, t(254) = 

1.913, p = .057, and the predicted interaction of action-state orientation and demand priming, 
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β = -.18, t(254) = 2.192, p = .029. The latter model explained a significant amount of additional 

variance compared to the first model, F(1, 254) = 4.010, p = .049, R2
change = .014. In step three, 

we also added the interaction term of life demands and action-state orientation to the model. 

This model however did not explain additional variance, F(1, 253) = 3.299, p = .071, R2
change = 

.011. To interpret the interaction pattern between action-state orientation and demand 

priming, we performed a simple slopes analysis over the step two analysis to examine values at  

+/- 1 SD from the mean, see Figure 1D.  

For more state-oriented participants, we found a positive association between demand 

priming and body vitality, such that high demand priming (aversive planning) lowered body 

vitality compared to low demand priming (fun planning), β = -.24, t(254) = -2.966, p = .003. 

Merely reminding state-oriented people of an external demand thus seems to be sufficient to 

drain their body vitality (cf. Ryan & Deci, 2008; Ryan & Frederick, 1997). By contrast, for more 

action-oriented participants, we found no significant association between demand priming and 

body vitality, β = .02, t(254) = 0.190, p = .850. People higher in action orientation thus appeared 

to be immune to the devitalizing effects of a demand prime. These results show that action-

state orientation also moderates the devitalizing effects of demands when the nature of the 

demand is experimentally controlled. Moreover, the devitalizing effects of demands may 

already be evoked by priming demands among state-oriented people, consistent with the idea 

that mental perseveration processes are the culprite among this group (Koole et al., 2014). 

 

Study 3 

We designed Study 3 to accomplish three additional goals. Our first goal was to maximize the 

transparency and reproducibility of our research. To promote these scientific values, several 

authors have recently called for pre-registration of hypotheses (van ’t Veer & Giner-Sorolla, 

2016; Wagenmakers, Wetzels, Borsboom, van der Maas, & Kievit, 2012). Heeding this call, we 

pre-registered our main hypothesis in Study 3 that higher life demands would be associated 

with lower body vitality among people higher in state orientation, but not among people higher 

in action orientation (H1 in pre-registration, see osf.io/w2hfu for the full report; Nosek et al., 

2015).  
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Our second goal in Study 3 was to explore whether the moderating effects of action-

state orientation on the negative relation between life demands and body vitality are specific to 

the bodily aspects of vitality, or, whether they would generalize to more general feelings of 

vitality. Moreover, we also measured negative mood (McNair, Lorr, & Droppleman, 1971), vigor 

and subjective wellbeing (Diener, Emmons, Larsen, & Griffin, 1985), because these variables 

were found in previous research to be positively related to general vitality (Ryan & Deci, 2008). 

Theoretically, it was possible that we would find similar patterns for these alternative 

constructs. Consequently, we jointly assessed the effects of action-state orientation and life 

demands on subjective wellbeing, general vitality, current negative mood and specifically 

feelings of vigor. As stated in the pre-registration report (H1), we expected that the 

combination of high life demands and state orientation would, next to body vitality, also be 

associated with lower subjective wellbeing and general vitality. We did not pre-register our 

hypothesis with respect to mood effects prior to data collection. 

Our third goal in Study 3 was to examine extrinsic goal striving as a potential 

mechanisms that might explain the vitality-draining effects for state-oriented people. 

Specifically, one reason why state-oriented individuals may be less resilient to the detrimental 

effects of demands is that they may adopt more extrinsic goals under higher life demands (Ryan 

& Deci, 2008; Martela et al. 2016). To examine this idea, we tested whether life demands are 

associated with increased extrinsic goal striving (Ryan & Deci, 2000) and whether action-state 

orientation would moderate this relationship. As stated in the pre-registration report (H3), we 

predicted that life demands would be associated with increased extrinsic goal motives among 

people higher in state orientation, but not among people higher in action orientation.  
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Method 

Participants and Design 

Seven hundred seventy-seven U.S. residents participated for US$1.50 on Mturk. For a detailed 

power analysis plan please consult the pre-registration report. We again excluded participants 

from the sample when they already reported to experience physical health problems (n=191), 

when they did not pass the in-built attention check question (n= 34), and when they reported 

to be a non-native English speaker (n= 11), leaving the data of five hundred forty one 

participants (266 female; average age 36 years with SD = 10.7) for the statistical analysis. 

Individual differences in action-state orientation and degree of currently experienced life 

demands were the main independent variables. Body vitality, life satisfaction, general vitality, 

current negative mood, vigor and extrinsic goal motives were the main dependent variables.  

 

Materials and Procedure 

This study took about 30 minutes to complete. The measurements of action-state orientation 

(M = 6.1, SD = 3.5; Cronbach’s α = .84), current life demands (M = 9.7, SD = 3.7; Cronbach’s α = 

.84) and body vitality (M = 31.3, SD = 5.8; Cronbach’s α = .74) were the same as in Studies 1-2.  

Participants first filled out the Profile of Mood States scale (POMS; McNair, Lorr, & 

Droppleman, 1971; Wald & Mellenbergh, 1990) to assess their current mood. This scale consists 

of 32 mood words. Examples are angry, vigorous and tensed. Participants rated the extent to 

which each word described the way they were feeling right now by using a 5-point Likert type 

scale (“not at all” to “extremely”). We summed all items into a total negative mood scale that 

could range from 32 to 160 with higher scores indicating higher negative mood (M = 53.53, SD = 

15.72; Cronbach’s α = .93). Additionally, we summed the items related to the vigor subscale 

that could range from 5 to 25 with higher scores indicating higher vigor (M = 14.60, SD = 4.72; 

Cronbach’s α = .85). 

 Next, participants were asked to come up with four personal goals that were important 

to them and that they wanted to achieve in the near future. We explained that personal goals 

referred to the objectives, plans, and projects that participants had pursued lately and that they 

intended to work on in the near future (see also Brunstein, Schultheiss, & Grassmann, 1998; 
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Study 1). Participants had to generate personal goals that pertained to achievement and/or 

mastery (two goals) and independence and/or social influence (two goals). Each striving area 

was illustrated by a pair of examples that we took from Brunstein et al..  

For each goal, participants then answered four questions that assessed the degree to 

which they felt more extrinsic versus more intrinsic motivation towards realizing their goal (see 

also Sheldon & Elliot, 1999; Study 1). The two statements for the more extrinsic reason were: 

“You pursue this goal because somebody else wants you to or because the situation demands 

it.” (M = 12.9, SD = 6.2), and “You pursue this goal because you would feel ashamed, guilty, or 

anxious if you didn’t.” (M = 14.1, SD = 6.1). The two statements for the intrinsic reasons were: 

“You pursue this goal because you really believe it’s an important goal to have.” (M = 23.1, SD = 

3.9), and “You pursue this goal because of the fun and enjoyment that it provides you.” (M = 

18.6, SD = 5.4). Answers could be given on a 7-point Likert type scale going from (“not at all for 

this reason” to “completely for this reason”). The two extrinsic goal motive statements were 

summed, because they were highly correlated, r(541) = .611, p < .001, and results did not differ 

when analyzing the them separately. The summed ratings could range from 4 to 28 with higher 

scores indicating more extrinsic goal motives (M = 26.98, SD = 11.02; Cronbach’s α = .81).  

Note that we did not include the intrinsic motivation items to create a single index of 

extrinsic versus intrinsic motivation (Sheldon & Elliot, 1999), first, because we were specifically 

interested in extrinsic motivation. Moreover, we question whether the importance item was a 

good indicator of intrinsic motivation, because subjective importance can also increase due to 

introjected motivation, which is a partly internalized form of extrinsic motivation (Kuhl & Kazén, 

1994). Notably, analyzing the two items of intrinsic motivation together did not reveal an 

interaction with action-state orientation and life demands.  

Participants further completed the Psychological Vitality Scale (Ryan & Frederick, 1997; 

7 items). This measure assesses the degree to which participants feel generally physically and 

mentally vigorous and alert. An example item is “I feel alive and vital”. The summed ratings 

could range from 7 to 49 with higher scores indicating a higher general vitality (Cronbach’s α = 

.92; M = 32.35, SD = 9.44). 
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To measure participants’ subjective wellbeing, participants rated the Satisfaction With 

Life Scale (Diener, Emmons, Larsen, & Griffin, 1985; 5 items). An example item is “In most ways 

my life is close to my ideal.”. Responses were provided on a 7-point scale (“strongly disagree” 

to “strongly agree”). The summed ratings could range from 5 to 35 with higher scores indicating 

a higher life satisfaction (Cronbach’s α = .92; M = 23.27, SD = 7.54). Participants then answered 

general demographic questions concerning their gender, age, ethical background and education 

level. Finally, participants were thanked and paid. 

 

Results 

Body vitality, action-state orientation, and life demands (pre-registered replication of Study 1) 

The correlations between all measured variables are shown in Tabel 1. We conducted a 

multiple regression analysis with action-state orientation, life demands and their interaction as 

z-standardized predictors simultaneously entered into the analysis and body vitality as outcome 

variable. Replicating the primary findings of Studies 1-2, the analysis yielded an effect of action-

state orientation, β = .32, t(537) = 7.558, p <. 001, an effect of life demands, β = -.10, t(537) = -

2.434, p = .015, and the predicted interaction between action-state orientation and life 

demands, β = .11, t(537) = 2.794, p = .005, see also Figure 1C. Simple slopes analysis at +/- 1 SD 

from the mean revealed that more state-oriented people showed a negative relation between 

life demands and body vitality, such that higher life demands were associated with a lower 

body vitality, β = -.22, t(537) = -3.936, p < .001. By contrast, this association was not significant 

for more action-oriented people, β = .01, t(537) = 0.211, p = .833. Note, that when we 

controlled for subjective wellbeing, general vitality and negative current mood, the interaction 

effect remained significant, β = .08, t(534) = 2.437, p = .015. 
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Table 1  

Pearson correlation coefficients for state orientation, life demands, body vitality, general 

vitality, subjective wellbeing, negative mood, vigor and extrinsic goal motives.   

Variable 
Body 

Vitality 

Action-state 

orientation 

Life 

demands 

General 

vitality 

Subjective 

wellbeing 

Negative 

Mood 
Vigor 

Action-

state 

orientation 

.337**       

Life 

demands 
-.203** -.286**      

General 

vitality 
.610** .453** -.446**     

Subjective 

wellbeing 
.383** .305** -.467** .614**    

Negative 

Mood 
-.040 -.230** .328** -.238** -.193**   

Vigor .411** .283** -.216** .630** .361** .082  

Extrinsic 

goal 

motives 

-.072 -.242** .336** -.138* -.088* .249** -.057 

Note. ** p < .001; *p < .05; N = 541 

Subjective wellbeing, general vitality, mood, action-state orientation, and life demands 

Next, to examine whether the moderating effect of action-state orientation generalizes to 

constructs of subjective wellbeing, general vitality and mood, we first conducted a multiple 

regression in which we simultaneously entered action-state orientation, life demands and the 

interaction term as z-standardized predictors and subjective wellbeing as outcome variable. 

This analysis yielded an effect of action-state orientation, β = .20, t(537) = 5.039, p <. 001, an 

effect of life demands, β = -.40, t(537) = -10.309, p < .001, and an interaction between action-

state orientation and life demands, β = .08, t(537) = 2.227, p = .026, see Figure 2. Simple slopes 
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analysis at +/- 1 SD from the mean revealed that more state-oriented participants showed a 

negative relation between life demands and subjective wellbeing, such that higher life demands 

were associated with a lower subjective wellbeing, β = -.49, t(537) = -9.496, p < .001. This 

association was also significant for more action-oriented participants, β = -.32, t(537) = -5.475, p 

< .001, although the strengths of the effect was somewhat weaker.  

However, when we controlled for body vitality, the interaction effect did not remain 

significant, β = .05, t(537) = 1.482, p =.139. Further, no interactive effects between action-state 

orientation and life demands were found for general vitality, β = .01, t(537) = 1.610, p =.108, for 

negative mood, β = -.07, t(537) = -1.780, p =.076 and specifically for vigor, β = -.01, t(537) = -

.173, p =.863. These findings suggests that action-state orientation only moderates those 

aspects of subjective wellbeing and general vitality that overlap with body vitality. 
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Extrinsic goal motives, action-state orientation, and life demands  

To examine whether life demands would predict more extrinsic goal motives and whether this 

effect would be moderated by action-state orientation, we conducted a multiple regression in 

which we simultaneously entered action-state orientation, life demands and the interaction 

term as z-standardized predictors and extrinsic goal motives as outcome variable. This analysis 

yielded an effect of action-state orientation, β = -.14, t(537) = -3.416, p = .001, an effect of life 

demands, β = .31, t(537) = 7.294, p < .001 and an interaction between action-state orientation 

and life demands, β = .11, t(537) = 2.840, p =.005, see also Figure 3. Simple slopes analysis at +/- 

1 SD from the mean revealed that more state-oriented participants showed a positive relation 

between life demands and extrinsic goal motives, such that higher life demands were 

associated with more extrinsic goal motives, β = .18, t(537) = 3.421, p = .001. However, this 

positive association was also significant for more action-oriented participants, β = .42, t(537) = 

6.799, p < .001, and the strengths of the effect was even somewhat bigger. Against the 

expectations (H3), it thus appears that life demands are associated with more extrinsic goal 

motives for both, action- and state-oriented people.  
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Discussion 

Study 3 provided a pre-registered, high-powered replication of the primary findings of Studies 

1-2. As expected, the results of Study 3 showed that action-state orientation moderated the 

negative relation between demands and body vitality (H1). Furthermore, action-state 

orientation moderated the negative relation between demands and subjective wellbeing (H1). 

However, the later effect disappeared after we statistically controlled for body vitality. 

Somewhat unexpectedly, the moderating effects of action-state orientation did not generalize 

to general vitality. Also, no interactive effects between action-state orientation and life 

demands were found for current negative mood and vigor. These findings thus indicate that the 

moderating effects of action-state orientation are specific to body vitality. We return to this 

issue in the General Discussion. 

The hypothesis that life demands would be positively associated with increased extrinsic 

goal motives and that this relationship would be moderated action-state orientation was only 

partially confirmed (H3). As expected, life demands were indeed positively associated with 

increased pursuit of extrinsic goals (Ryan & Deci, 2000). However, this association emerged 

across both action- and state-oriented people and was even stronger for people higher in 

action orientation. However, because action-oriented people did not report lowered body 

vitality when life demands were high, action-oriented people seem to be better able at down 

regulating the adverse effects that arise due to life demands (see also Baumann et al., 2005). 

Thus, even when life demands come with more extrinsic goals, more action-oriented people 

seem to be less affected by the devitalizing effects of demands.  

 

General Discussion 

Previous research showed that demanding life conditions tend to sap people’s vitality (Ryan & 

Frederick, 1997; Deci & Ryan, 2008). With the present research, we hypothesized that such 

vitality-lowering effects of life demands may be moderated by individual differences in action 

versus state orientation. In line with this hypothesis, the results of Studies 1-3 with a combined 

N = 971 showed that life demands were associated with lower body vitality among people 

higher in state orientation, but not among people higher in action orientation. Moreover, 
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priming a demanding activity through an implementation plan lowered body vitality among 

people higher in state orientation, but not among people higher in action orientation (Study 2). 

These findings provide converging support for the notion that demanding conditions reduce 

body vitality among state-oriented people, but not among action-oriented people. 

 How does action orientation allow people to maintain high levels of body vitality even 

when they are facing demanding conditions? One possible explanation is that action-oriented 

people adopt fewer extrinsic goals under higher demand than their state-oriented 

counterparts. Contrary to this, however, the results of Study 3 showed that both, action and 

state orientation were associated with increases in extrinsic goal motives under high life 

demands. As such, the strength of action-oriented people does not seem to lie in their ability to 

escape from pressing duties and obligations.  

 An alternative, and seemingly more valid, explanation appears to be that action-

oriented people are better able than state-oriented people in mentally disengaging from life 

demands. This mechanism was apparent in Study 2, which showed that priming high demand 

resulted in lowered body vitality only among more state-oriented people, but not among more 

action-oriented people. These findings are consistent with PSI theory (Kuhl, 2000), which 

suggests that action-oriented people are better able to relax under stressful situations and this 

presumably allows them to disengage from stressors. Action-oriented people may thus 

efficiently deal with demands, because they are able to flexibly adapt to their surroundings, 

without falling out of touch with their personal preferences and emotional needs. State-

oriented people may, however, become preoccupied by their demands and thereby open 

themselves up to self-alien directives, which come with high energetic costs (see also Kuhl & 

Beckmann, 1994; Koole et al., 2014; Schlinkert & Koole, in press).  

Unexpectedly, the moderating effects of action-state orientation were stronger for body 

vitality than for general vitality and wellbeing. Conceivably, these differences occurred, because 

body vitality was measured at the state level (i.e., “How do feel at this moment?”), whereas 

general vitality and subjective well-being were both measured at the dispositional level (i.e., 

“How does this apply to your life in general?”). As such, participants may have felt momentary 

reductions in bodily vitality, but this feeling may not have translated into their dispositional 
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experience of vitality and wellbeing. We therefore recommend that future studies will include 

state measures of general vitality and well-being to enable a more direct comparison between 

assessments of general vitality versus body vitality. 

Alternatively, our findings may signify that connecting with the body may be especially 

important for preserving the self’s vital energies. To the extent that vitality is anchored in the 

body, it may be especially influenced by fluctuations in somatic perceptions. As such, changes in 

body vitality may serve as an early-warning system to detect possible threats to vital energy 

and subjective wellbeing. Such body-related knowledge may be especially relevant for people 

who are most vulnerable to psychological problems such as people high in state orientation. 

The concept of state orientation can also be seen as a form for rumination (Kuhl, 1981; Kuhl, 

1992; Diefendorff et al., 2000) an emotion regulation strategy that strongly relates to the onset 

and maintenance of psychopathologies (cf. Aldao & Nolen-Hoeksema, 2010). Pending further 

research however, these ideas must remain speculative.  

At a more general level, the present findings connect some key ideas of self-

determination theory (SDT) and personality systems interaction (PSI) theory (see Koole, 

Schlinkert, Maldei, & Baumann, under review, for an integrative discussion of both theories). 

Within SDT, autonomous behavior regulation involves fewer inhibition and control than when 

the same activities are controlled by external forces (Ryan & Frederick, 1997). Autonomously 

driven behavior should therefore deplete vitality to a smaller degree than controlled behavior. 

Specifically, the more an action is driven by external motivations the more that activity feels 

forced and is thus more draining of energy (Martela et al., 2016). Complementing SDT, PSI 

theory predicts that energy depleting effects should only occur among people who are unable 

to counter-regulate the affective impact of external forces such as people with low, rather than 

high, volitional capacities (Kuhl, 2000). Indeed, we found that people who are less able to cope 

with external pressures (when planning an aversive activity), such as state oriented people, 

were more negatively affected by the draining effects of those conditions. By contrast, when 

exposed to autonomously motivating conditions (planning a fun activity), individual differences 

in volitional capacities did not play a role.  
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Limitations and Future Directions 

The present studies inevitably have limitations. First, the present studies used exclusively cross-

sectional and experimental designs. Future studies may also use longitudinal or ecological 

momentary assessment designs to investigate the role of state orientation as a long-term 

vulnerability factor for psychological problems that might arise from lowered vitality such as 

chronic fatigue, psychological burn out or somatic complaints (Baumann et al., 2005).  

Second, the present research did examine the role of some societal factors that may 

lower body vitality experiences such as ethnicity, age or gender. However, given that lowered 

vitality experiences may undermine psychological wellbeing and health (Ryan & Frederick, 

1997), future large scale community based studies may want to include (body) vitality 

questionnaires to examine the relation between vitality and those and other societal factors 

such as socio-economic status. In this regard, it is important to note that people who 

experienced physical health problems were excluded in the present research (N = 454). As such, 

the present findings apply only to healthy samples. 

Previous research have shown that people with physical and mental problems 

experience their body differently when compared to healthy controls (e.g., Clement & Löwe, 

1996; Kaplan & Baron-Epel, 2003; Lewis & Schweinhardt, 2012; Scheffer et al., 2017). Indeed, 

when including this participant group, the results were not robust across the three studies. We 

therefore speculate that knowing about one’s physical problems may overrule changes in body 

vitality that are associated with demands, because the physical problems itself may already 

create more psychological pressure (see also Dalton, Hammen, Brennan, & Najman, 2016). 

Future research may follow up on this idea. 

Third, the present studies assessed vitality solely via self-report. Future studies may also 

include psychophysiological markers such as hormonal or cardiovascular changes that may 

correspond to vitality (see for examples in that direction see Kubzansky & Thurston, 2007; Polk 

et al., 2005). The precise underpinnings of the subjective experience of vitality are yet 

unknown. It would therefore be informative to examine if vitality only relates to subjective 

experiences or whether variations in feelings of vitality would also affect biological energy 

levels. 
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Fourth, there were indications from the present studies that the life stress scale 

(Fröhlich & Kuhl, 2003) may not optimally distinguish between demanding versus threatening 

life circumstances. Specifically, in contrast to earlier findings (Baumann et al., 2005), we found 

in the present research that the threat-related (i.e., preoccupation) subscale of the action-state 

orientation scale interacted with the demand-related part of the life stress scale (Fröhlich & 

Kuhl, 2003) to predict body vitality. We suspect that participants interpreted “tough life 

circumstances” more as a threat rather than as a demand. Furthermore, after closely reading 

the items related to threatening life circumstances, we noticed that most of these items relate 

to major life changes, which may not be interpreted as threatening by participants who are 

more optimistically inclined. Thus, it is conceivable that items that refer more directly to 

threatening life events would interact with action-state orientation in predicting vitality. More 

work is hence desirable on the distinction between demanding versus threatening life 

circumstances, as reflected by people’s self-reports. 

Fifth and last, the present findings seem potentially relevant to the development of 

interventions targeting unhealthy behavior, which often rely on extrinsic goals that need to be 

internalized by the help-seeker. Indeed, the implementation planning exercise that we used in 

Study 2 has been adapted as an intervention for helping people to make healthier food choices 

or to exercise more (Luszczynska, Sobczyk, & Abraham, 2007; Sniehotta, Scholz, & Schwarzer, 

2005). Our findings in Study 2 suggest that this kind of intervention may actually lower vitality, 

especially among populations with self-regulatory deficits such as state-oriented people. These 

results suggest that implementation-planning interventions may inadvertently backfire, 

because the reminder of an extrinsic goal may make those people feel drained rather than 

energized to change their behavior (see also Adriaanse, van Oosten, de Ridder, de Wit, & Evers, 

2011). Interventionists would thus do well to heed potential energetic costs of implementation 

plans, as these may undermine any self-regulatory benefits that people may derive from 

making such plans. 
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Concluding Remarks 

Vitality, the feeling of being alive and vigorous, is a key indicator of motivation, psychological 

wellbeing, and health. Unfortunately, vitality can be undermined by demands, to the extent 

that people may even feel exhausted, dull and inert. The present research shows that the 

devitalizing effects of demands are moderated by individual differences in action versus state 

orientation. These devitalizing effects appear to be mainly prevalent among more state-

oriented people, who have difficulties in mentally disengaging from demands. By contrast, 

more action-oriented people seem to avoid much of the energetic costs of demanding 

conditions, presumably because they are more flexible in mentally disengaging from demands. 

The devitalizing effects of demands may hence not be inevitable, but rather depend on how 

people are psychologically dealing with demands. 
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Chapter 5 

Becoming who you are: An integrative review of self-determination 
theory and personality systems interactions theory 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. This chapter is based on Koole, S.L., Schlinkert, C. Maldei, T. & Baumann, N. (under 
review). Becoming who you are: An integrative review of self-determination theory and 
personality systems interactions theory. Journal of Personality.  
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Abstract 

One of the enduring missions of personality science is to unravel what it takes to become a fully 

functioning person. In this chapter, the authors address this issue from the perspectives of self-

determination theory (SDT) and personality systems interactions (PSI) theory. SDT a) is rooted 

in humanistic psychology; b) has emphasized a first-person perspective on motivation and 

personality; c) posits that the person, supported by the social environment, naturally moves 

towards growth through the satisfaction of basic psychological needs for autonomy, 

competence, and relatedness. PSI theory a) is rooted in German volition psychology; b) has 

emphasized a third-person perspective on motivation and personality; and c) posits that a fully 

functioning person can form and enact difficult intentions and integrate new experiences, and 

that such competencies are facilitated by affect regulation. The authors review empirical 

support for SDT and PSI theory, their convergence and divergences, and how the latter pertain 

to recent findings on internalization, vitality, and achievement flow. The authors conclude that 

SDT and PSI theory offer complementary insights into developing a person’s full potential. 

 



M i n d i n g  t h e  b o d y | 91 
 

 This process of the good life is not, I am convinced, a life for the faint-hearted. It involves 

the stretching and growing of becoming more and more of one's potentialities.  

Carl R. Rogers (1961, p. 196), On Becoming a Person 

 

What does it take to unlock a person’s full potential? Within modern personality science, the 

study of what people could become, once so poignantly articulated by Rogers, has been kept 

alive and well by proponents of Self-Determination Theory (SDT; Deci & Ryan, 2000; Sheldon, 

2014). SDT is a comprehensive framework for understanding human motivation and personality 

that emphasizes people’s inherent tendencies towards growth and self-actualization through 

the satisfaction of basic psychological needs for autonomy, competence, and relatedness. Over 

the past three decades, SDT has developed through a continuous series of theoretical 

extensions and innovations, while the theory’s basic tenets have been systematically tested and 

supported by a host of empirical studies (for an overview, see Ryan & Deci, 2017). SDT has been 

used to identify universals in human nature as well as individual differences, to map out 

momentary experiences as well as large-scale social and cultural processes. Moreover, insights 

from SDT have been applied around the world, in such important life domains as education, 

work, close relationships, and psychotherapy. 

 As students of motivation and personality, we have long been admirers of SDT. Our own 

work in the area, however, has been guided by Personality Systems Interactions (PSI) theory 

(Kuhl, 2000; for an overview, see Baumann, Kazén, Quirin, & Koole, 2018). Like SDT, PSI theory 

is a comprehensive framework for understanding human motivation and personality. The main 

difference between the theories is one of perspective: SDT has emphasized a first-person 

perspective, which highlights subjective experience as a causal determinant of motivation and 

personality. By contrast, PSI theory has emphasized a third-person perspective, which highlights 

objectively observable, partly unconscious, competencies that underlie motivation and 

personality. Because first-person and third-person perspectives are both valid ways of 

understanding motivation and personality, insights from PSI theory and SDT are likely to be 

complementary as they represent “sibling theories” (Ryan, 2018, p. 37) with considerable 

integrative potential (Sheldon, 2018).  
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In the present article, we seek to bring the integrative potential between SDT and PSI 

theory into sharper focus. Because of the theories’ broad scope, our review is necessarily 

selective, and concentrates on how SDT and PSI theory address the question of what it takes to 

become a fully functioning person. The phrase “becoming a fully functioning person” is derived 

from Rogers’ (1961) personality psychology, where it refers to someone who is mature, 

responsible, and decisive. We use the term as loosely synonymous with the more mundane 

‘developing the person’s potential’, and the more colloquial ‘becoming who you really are’.  

The remainder of this article has three parts. In Part I, we briefly characterize SDT and 

PSI theory in terms of their historical background, core propositions, methods, and findings. In 

Part II, we examine where SDT and PSI theory converge and diverge. Moreover, we relate the 

theories to the empirical domains of internalization, vitality, and achievement flow. Finally, in 

Part III, we assess what SDT and PSI theory may learn from each other and how insights form 

the two theories may advance the scientific analysis of how people may become fully 

functioning persons. 

 

Part I: SDT and PSI Theory 

Modern personality science has witnessed a proliferation of theories and models that seek to 

explain a handful of relations among certain aspects of personality, typically some trait and a 

corresponding set of behaviors. This ‘small theory’ approach has the advantage of allowing for 

the in-depth study of personality processes. The risk, however, is that researchers end up with 

no more than a fragmented understanding of personality. The small theory approach therefore 

has to be complemented by a ‘big theory’ approach, that is, comprehensive theories that 

consider how different processes are jointly coordinated within the person.  

SDT (Deci & Ryan, 2000, Ryan & Deci, 2017) and PSI theory (Baumann et al., 2018; Kuhl, 

2000) are two recent examples of such comprehensive personality theories or ‘macro-theories’.  

A macro-theory has four features (see also Ryan, 2018). First, a macro-theory is an organized 

structure of ideas that has rich connections with the broader philosophies and intellectual 

traditions within which it is nested. Second, a macro-theory offers an integrated account of a 

set of phenomena with well-specified mutual relations. This distinguishes a macro-theory from 
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a meta-analytic aggregation of findings or a postmodern multiplicity of viewpoints. Third, a 

macro-theory’s explanations are continually tested through systematic empirical observation, 

often with methods that are uniquely developed for this purpose. Fourth and last, a macro-

theory is supported by a systematic body of evidence that bears on the validity of its 

propositions.  

In what follows, we review SDT and PSI theory as two macro-theories of motivation and 

personality. Prior reviews discussed SDT and PSI theory separately, and were hence structured 

along different conceptual dimensions. This makes it difficult to directly compare the theories. 

In the present review, we seek to remove this difficulty, by discussing SDT and PSI theory within 

the same narrative format. Specifically, we characterize SDT and PSI theory in terms of the four 

features of a macro-theory that we introduced in the preceding paragraph. A shorthand 

overview of our discussion is provided in Table 1. First, we briefly identify each theory’s more 

distal intellectual roots, and recount the proximal historical development of SDT and PSI theory. 

Second, we consider the core propositions by which SDT and PSI theory explain what it takes to 

become a fully functioning person. Third, we describe the main methods that have been 

developed for testing key predictions of SDT and PSI theory. Fourth and last, we review some of 

the main empirical findings that theories have generated so far.  

 

Table 1 

Macro-Theoretical Features of SDT and PSI theory  

 SDT PSI Theory 

Roots Distal: Humanistic psychology 

(since 1950s).  

 

Proximal: Social-psychological 

experiments on intrinsic 

motivation (Deci, 1970). 

Distal: German volition psychology 

(1900 – 1930s).  

 

Proximal: Action control theory 

(Kuhl, 1985). 

 

Core Propositions - Every human being has three 

basic needs: autonomy, 

- Fully functioning persons can form 

and enact intentions (volitional 
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competence, and relatedness. 

- When people can satisfy these 

needs, people enter into an 

autonomous mode of self-

regulation that fosters intrinsic 

engagement and well-being 

- When need satisfaction is 

thwarted, people enter into an 

alienated mode of self-

regulation that fosters inner 

conflict, and reduced well-being 

- The balance between 

autonomous and controlled 

self-regulation is determined by 

the supportiveness of the 

(social) situation and chronic 

dispositions, or causality 

orientations. 

efficiency) and learn from negative 

experiences (personal growth) 

- Volitional efficiency requires 

coordination between planning and 

action, which is facilitated by 

changes in positive affect 

- Personal growth requires 

coordination between 

autobiographical memory and 

elementary perception, which is 

facilitated by changes in negative 

affect 

- Affect regulation may occur via 

social support or self-regulatory 

skills (action orientation), developed 

through sensitive interpersonal 

interactions 

 

Methodologies Surveys, longitudinal studies, 

experience sampling, behavioral 

experiments.  

Surveys, behavioral experiments, 

objective measures of personality 

competencies. 

Key Findings - Psychological need satisfaction 

predicts intrinsic motivation and 

well-being across life domains 

and cultures. 

- Rewards can undermine 

intrinsic motivation when 

people experience them as 

controlling. 

- Demand-related action orientation 

predicts efficient formation and 

enactment of difficult intentions 

- Threat-related action orientation 

predicts better access to 

autobiographical memory and 

intuitive detection of semantic 

coherence 
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- Autonomy support promotes 

internalization of initially 

unattractive activities. 

- Autonomy orientation is 

associated with higher intrinsic 

motivation, more internalized 

motivation, and greater well-

being  

- Functional advantages of action 

orientation emerge especially under 

stressful conditions. 

- Both types of action orientation 

are associated with efficient affect 

regulation. 

 

 

 

SDT 

Historical Development. The historical roots of SDT can be traced to humanistic psychology, a 

psychological movement that emphasizes people’s inherent tendency towards self-

actualization (for an overview, see Schneider, Pierson, & Bugenthal, 2014). During the first half 

of the 20th century, experimental psychology was dominated by behaviorism, a school of 

thought that assumed that human behavior is passively triggered by rewards and punishments 

from the environment. Humanistic psychology arose partly as a critique of the behaviorist 

paradigm. The specific impetus to SDT was provided by social-psychological experiments in the 

1970s, which showed that offering external incentives, like money, could lower people’s 

interest and enjoyment for a task (e.g., Deci, 1971). These findings suggested that important 

sources of human motivation are not externally driven, but rather arise autonomously from 

within the person. To understand the nature of autonomous motivation, Edward Deci and 

Richard Ryan and their co-workers began to develop SDT from the 1980s and onwards (Deci & 

Ryan, 1985).  

Within SDT, people’s subjective experience of the situation is treated as the proximal 

motivational force that shapes their behavioral regulation. For instance, monetary rewards are 

only presumed to undermine intrinsic motivation when people experience them as controlling 

(Deci, Koestner, & Ryan, 1999). When people perceive a monetary reward as a sign of respect, 
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their intrinsic motivation may even become enhanced. This emphasis on subjective experience 

means that SDT emphasizes a first-person perspective on motivation and personality.  

The SDT framework consists of six mini-theories (Ryan & Deci, 2017). The first mini-

theory is cognitive evaluation theory, and describes how the social environment may help or 

hinder intrinsic motivation, performance, and wellness (see Deci et al., 1999, for a 

comprehensive review). SDT’s second mini-theory is organismic integration theory (Ryan & 

Connell, 1989), and outlines how external regulations may become integrated in the self. SDT’s 

third mini-theory is causality orientations theory, and explains how more autonomous versus 

more externally controlled behavior can develop into enduring personality dispositions (Deci & 

Ryan, 1985). SDT’s fourth mini-theory is basic needs theory, and explains how the satisfaction 

(or thwarting) of basic psychological needs affects wellbeing and vitality (Ryan, 1995). SDT’s 

fifth mini-theory is goal contents theory, and addresses how the contents of people’s goals 

relate to basic need satisfactions and wellness (Kasser & Ryan, 1996). Finally, SDT’s sixth mini-

theory is relationship motivation theory (Deci & Ryan, 2014), and analyzes the interplay of 

autonomy and relatedness needs in mutually satisfying relationships. 

Core Propositions. According to SDT, people naturally develop their full potential when 

circumstances allow them to satisfy their basic psychological needs. Specifically, SDT 

distinguishes three psychological needs that are inherent in human nature: Autonomy, or the 

desire to feel volitional rather than controlled and to establish inner coherence; competence, or 

the need to engage optimal challenges and feel effective; and relatedness, or the need to feel 

valued and connected with others. 

As long as people’s basic psychological needs are being met, people’s natural tendencies 

toward growth will emerge, leading to enduring intrinsic engagement, vitality, and wellness. In 

this autonomous mode of self-regulation, people will internalize external directives such as 

goals and social norms within the self, to the extent that these directives are compatible with 

their personal values. Internalization allows people to feel that they act upon external 

directives out of their own volition (Sheldon, 2014). In the face of external pressures, however, 

regulations and values may either remain external or be only partly internalized. Specifically, 

SDT distinguishes between four levels of internalization: 1) external regulation, when people’s 
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behavior is directly controlled by external rewards and punishments; 2) introjection, when 

people adopt external regulations, without fully accepting them as their own, 3) identification, 

when people consciously value of the regulation; and 4) integration, when people bring 

identified regulations in congruence with their values and needs.  

When internalization has been forestalled, people may feel conflicted or pressured, 

leading to drops in intrinsic interest and increases in negative affect. Such negative effects may 

initially be temporary, given that people are resilient. Prolonged periods of being externally 

regulated, however, can lead to enduring decreases in wellbeing. Eventually, people may switch 

to a controlled mode of self-regulation, in which their strivings become disconnected from their 

true psychological needs. In the latter case, people may become increasingly sidetracked by 

alternative, self-protective tendencies, including the proclivity to dissociate psychological 

experiences, psychological withdrawal, and narcissistic strivings as compensatory motives for 

unfulfilled needs.  

The cumulative result of people’s experiences becomes reflected in their causality 

orientation, or chronic tendency to self-regulate in a more or less autonomous manner (Deci & 

Ryan, 1985).  SDT distinguishes three types of causality orientation. First, people vary in 

autonomy orientation, the chronic inclination to seek out opportunities for self-determination 

and growth. Second, people vary in control orientation, the chronic inclination to orient their 

behavior towards external controls such as deadlines or social norms, and to experience their 

behavior as largely beyond their volitional control. Third and last, people vary in n impersonal 

orientation, the chronic inclination to focus on their own inadequacies and not behaving 

intentionally. The more people acquire an autonomy orientation and the less they acquire 

controlled or impersonal orientations, the more people should be able to develop their full 

potential.  

Methodology. Because SDT prioritizes a first-person perspective, the primary source of 

data for SDT researchers has been people’s subjective experience.  Indeed, SDT researchers 

have developed a wide range of self-report measures that tap into SDT-based constructs, 

including need satisfaction, autonomous versus alienated self-regulation, internalization, and 

vitality. By using inter-subjectively validated scales -a widely practiced shortcut within 
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psychology- SDT researchers have been able to transform people’s subjective judgments into a 

third-person format, which renders them subject to standard quantitative analysis. 

One widely used SDT scale measures “perceived locus of causality” (PLOC; Ryan & 

Connell, 1989), or the extent to which people view their own behavior as caused by internal 

factors such as their interests, values, and identities or as caused by external factors such as 

other people’s demands or other external necessities. Converging research has supported the 

validity of the PLOC methodology is valid, and may even tap into intuitive knowledge about the 

healthiness of a motivational tendency (Sheldon, 2014). For instance, people who experience 

more autonomous motivation as indicated by the PLOC measure display a greater consistency 

between their conscious goals and implicit, nonconscious motives (Sheldon, King, Houser-

Marko, Osbaldiston, & Gunz, 2007; Sheldon, Prentice, Halusic, & Schüler, 2015; Sheldon & 

Schüler, 2011). 

SDT research has traditionally relied on self-report surveys administered in a single 

session (e.g., Kasser & Ryan, 1993). In recent years, however, SDT researchers have increasingly 

conducted longitudinal studies that span longer periods of time (e.g., Jang, Kim & Reeve, 2012; 

Sheldon & Houser-Marko, 2001). Moreover, SDT researchers have been at the forefront of 

methodological innovations such as ecological momentary assessment (Shiffmann, Stone, & 

Hufford, 2008), which involves repeated sampling of experiences in real time, in people’s 

natural environments (Brown & Ryan, 2003; Huta & Ryan, 2006; Milyavskaya, Inzlicht, Hope, & 

Koestner, 2015). 

SDT researchers have further explored a number of more objective experimental 

methods. The latter include behavioral assessments of intrinsically motivated behavior (Deci, 

Eghari, Patrick, & Leone, 1994), memory measures such as recognition accuracy (Sheldon, 

Arndt, Houser-Marko, 2003) and even implicit methods such as priming (Burton, Lydon, 

D'Alessandro, & Koestner, 2006; Levesque & Pelletier, 2003; Ratelle, Baldwin, & Vallerand, 

2005) and response times (Sheldon et al., 2007).  

Key Findings. Since the 1980s, SDT has become one of the most widely investigated 

theories in contemporary psychology, which has been examined in literally thousands of 

studies. Across these studies, SDT’s hypothesized relationships between psychological need 
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satisfaction, intrinsic motivation, and wellbeing, have been consistently supported (for an 

overview, see Ryan & Deci, 2017). Empirical support for SDT has been obtained in several 

important life domains, including work, education, and health behavior. For example, among 

over 1,700 people from Belgium, China, the USA, and Peru, satisfaction of each of the three SDT 

needs (autonomy, competence, and relatedness) was found to predict wellbeing, whereas 

frustration of the three needs was found to predict psychological problems (Chen et al., 2015). 

Other cross-cultural studies have similarly confirmed SDT’s hypothesized empirical relationships 

across Western and non-Western cultures.  

The flagship experimental paradigm of SDT research remains the study of the effects of 

rewards on intrinsic motivation. According to SDT, rewards may lower intrinsic motivation 

when they make people feel like pawns, and thereby undermine the need for autonomy. The 

undermining effects of rewards have been confirmed in a quantitative meta-analysis of 128 

studies (Deci et al., 1999). The importance of SDT’s proposed competence need is supported by 

experimental evidence for the positive impact of performance feedback on intrinsic motivation 

(e.g., Vallerand & Reid, 1984). Moreover, extensive evidence in developmental psychology has 

shown that children who are raised in a warm and loving manner by their caregivers tend to 

become more autonomously motivated for many tasks and activities later in life (e.g., Grolnick 

& Ryan, 1989; see also Deci & Ryan, 2014). The latter findings support SDT’s idea that 

relatedness plays a key role in fostering intrinsic motivation. 

Finally, research has supported SDT’s predicted relations between causality orientation 

and motivational processes. For instance, people high (rather than low) in autonomy 

orientation have been found to display higher intrinsic motivation in work settings (Gagné & 

Deci, 2005) and in laboratory tasks (Hagger, Koch, & Chatzisarantis, 2015). Moreover, people 

high in autonomy orientation have been found to be less susceptible to the undermining effects 

of extrinsic rewards than people low in autonomy orientation (Hagger & Chatzisarantis, 2011). 

Taken together, empirical findings have confirmed that self-regulation is shaped by the 

interplay between momentary situational forces and more enduring dispositions of the person, 

as SDT predicts. 
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PSI Theory 

Historical and Conceptual Development. The academic roots of PSI theory go back to Narziss 

Ach, a German psychologist who pioneered the experimental study of volition at the beginning 

of the 20th century. Ach conceived of volition as an objective competency (albeit with 

important correlates in subjective experience) that facilitates the enactment of difficult 

intentions (Ach, 1905, 1910, 1935). Ach’s work was largely forgotten until the late 1970s, when 

it was re-discovered by Julius Kuhl (see Koole & Baumann, 2018, for a biography). Kuhl believed 

that volition is an essential complement to traditional theories of motivation, which since Lewin 

(1926) emphasized choice, or subjective expectancy-value considerations. During the 1980s, 

Kuhl formulated action control theory (ACT; Kuhl, 1985), which combines the Lewinian 

motivational forces and Ach’s volitional mechanisms. During the 1990s, Kuhl extended his 

approach into a comprehensive analysis of human motivation and personality, culminating in 

Personality Systems Interactions (PSI) theory (Kuhl, 2000, 2001, 2009).  

PSI theory seeks to identify the objective competencies (also termed ‘functional 

mechanisms’, or ‘personality systems’) that allow people to operate as purposive agents that 

are endowed with personality. PSI theory thus emphasizes a third-person perspective on 

motivation and personality. The theory does not deny that the objective operation of 

personality systems can be meaningfully related to people’s subjective experiences and beliefs. 

However, the theory maintains that any such meaningful relations should be empirically 

determined rather than a priori assumed.  

PSI theory consists of five interconnected models. First, PSI theory posits a hierarchical 

model of personality structure (Kuhl & Koole, 2008): Low-level systems perform the elementary 

functions of moving and perceiving, which are highly efficient and automatic, but rigid. Higher-

level systems are more flexible, but more effortful and slower. The highest levels enable 

volitional action control and acquisition of personal wisdom. Second, PSI theory has a model of 

personality dynamics: One of the key principles here is that changes in positive or negative 

affect forge collaborations between otherwise incompatible personality systems (Kuhl, 2000). 

Affect regulation is hence vital for personality functioning. Third, PSI theory proposes a model 

of how affect-regulatory skills may develop through sensitive interpersonal exchanges (Kuhl, 
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2000; Koole & Jostmann, 2004). Fourth, PSI theory models personality disorders as chronic 

fixations on personality systems (Kuhl, 2001). Fifth and last, PSI theory models implicit motives 

as ‘switch boards’ (Kuhl, Quirin, & Koole, in preperation) for establishing coalitions between 

personality systems that help the person to satisfy the psychological needs for achievement, 

power, affiliation, and freedom (Baumann, Kazén, & Kuhl, 2010).  

Core Propositions. According PSI theory, the fully functioning person should be able to 

accomplish two main tasks. The first main task is to achieve volitional efficiency, which means 

that the person is capable of forming explicit plans through reasoned deliberation and putting 

these plans into action (Kuhl & Kazén, 1999). According to PSI theory, volitional efficiency 

requires that the person can flexibly switch between two personality systems, namely, 

intention memory and intuitive behavior control. This dynamic process is schematically 

displayed in Figure 1a. Intuitive behavior control is an elementary personality system that 

allows the person to execute innate and learned behavioral routines. It is energized by positive 

affect, which signals that conditions are favorable and the person’s needs are being met. When 

difficulties arise, however, positive affect drops and intention memory becomes activated. 

Intention memory is a high-level personality system that inhibits intuitive behavior control, so 

that the person can stop acting, figure out what happened, and develop an appropriate action 

plan. This action plan can be efficiently enacted once positive affect is restored, which re-

energizes intuitive behavior control.  
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Figure 1a. Personality Systems Interactions for Volitional Efficiency. Note: Dashed Arrow 

Denotes Inhibition; Solid Lines Denote Activation. 

 

The second main task for the fully functioning person is to achieve personal growth, 

which means that the person can open up to new (i.e., unexpected or undesired) information 

and to incorporate this information into existing networks of autobiographical knowledge 

(Koole & Kuhl, 2003). According to PSI theory, personal growth requires flexible switching 

between two personality systems, object recognition and extension memory. This dynamic 

process is schematically displayed in Figure 1b. Object recognition is an elementary personality 

system that detects discrepancies between the situation and the person’s wishes or 

expectancies. It is energized by negative affect, which signals that the situation is potentially 

threatening. Once the threat has been defused, however, negative affect drops and extension 

memory becomes activated. Extension memory is a high-level personality system generates 

complex feelings that are based on the simultaneous consideration of the current context and 

the person’s prior memories, values, needs, bodily experiences, and motives. The operation of 

extension memory is based on high-level parallel-distributed processing, which is only partly 

consciously accessible to the person. Whenever extension memory makes contact with new 
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(often painful) experiences, these experiences can be incorporated into the system, so that its 

knowledge base becomes enriched.  

 
Figure 1b. Personality Systems Interactions for Personal Growth. Note: Dashed Arrow Denotes 

Inhibition; Solid Lines Denote Activation. 

 

Both personal growth and volitional efficiency involve dynamic changes between 

positive and negative affective states. It thus follows that the ability to flexibly regulate 

affective states is key to unlocking the person’s full potential (Koole & Kuhl, 2008). PSI theory 

holds that there are two main routes toward affect regulation. The first route runs via external 

support, typically from the social environment. This route is developmentally primary, given 

that young children need to be soothed and encouraged by their caregiver (Feldman, 2007). 

Nevertheless, even in adult relationships, social support remains of great value to people when 

they are dealing with the demands of everyday life (Butler & Randall, 2013; Rimé, 2009).  

The second route consists of the development of skills for self-regulating one’s own 

affective states. According to PSI theory, interaction experiences that are sensitive to the 

person’s needs lead to the formation of associative links between extension memory and affect 

systems, which form the basis for the person’s flexible and efficient competencies for affect 

regulation (Kuhl, 2000). Because not everyone has the good fortune of living in a sensitive 
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environment, individual differences in the ability to self-regulate affect will emerge. People with 

well-developed affect regulation abilities will be better able to act upon their full potential, 

even in the face of difficulties. PSI hence refers to them as ‘action-oriented’ people. By contrast, 

people with less well-developed affect regulation abilities will often become mired in 

motivational-emotional states that keep them from becoming who they really are. PSI hence 

refers to the latter as ‘state-oriented’ people. 

Methodology. Given that PSI theory adopts a third-person perspective on motivation 

and personality, PSI theorists sought to develop objective measures of personality functioning. 

A first class of such measures relates to the personality systems that underlie volitional 

efficiency. PSI theorists have developed several measures designed to tap into intention 

memory (e.g., Goschke & Kuhl, 1993; Kazén, Kaschel, & Kuhl, 2008). Furthermore, PSI theorists 

have developed measures to assess the pathway from intention memory to intuitive behavior 

control, drawing from paradigms in cognitive science (e.g., Petersen & Posner, 2012), such as 

working memory tasks (e.g., Jostmann & Koole, 2006), the Stroop color-naming task (e.g., 

Jostmann & Koole, 2007; Kuhl & Kazén, 1999), and other measures of top-down action control 

(Wolf et al., 2016).  

A second class of objective measures relates to the personality systems that are relevant 

to personal growth. PSI theorists have examined several measures that may tap into the 

processing characteristics of extension memory, including intuitive judgments of semantic 

coherence (Baumann & Kuhl, 2002), response latencies for aversive choices (Kazén, Baumann, 

& Kuhl, 2003), and congruence between the person’s explicit goals. A particular point of 

interest has been the assessment of implicit (not fully consciously articulated) motives through 

projective tests (Baumann, Kaschel, & Kuhl, 2005). The assessment of object recognition has 

received somewhat less attention from PSI theorists. Nevertheless, preliminary findings suggest 

that error detection (Kazén, Kuhl, & Quirin, 2015) and intrusive thoughts (Baumann & Kuhl, 

2003) may be valid indicators of this personality system. 

Finally, a third class of objective measures relates to affect regulation abilities. According 

to PSI theory, the most flexible forms of affect regulation operate intuitively, without conscious 

intention (Koole, Kuhl, Shah, & Gardner, 2008). Consequently, PSI theorists have developed a 
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number of methods to assess intuitive affect regulation. For instance, one task assesses 

people’s latencies of detecting happy faces that are embedded within crowds of angry faces 

(Koole & Jostmann, 2004, Study 3). Other tasks have used standardized measures of implicit 

affective processing, such as the affective Simon task (Koole & Jostmann, 2004, Study 2) or 

affective priming (Koole & Coenen, 2007; Koole & Fockenberg, 2011). Furthermore, PSI 

theorists have developed an implicit mood measure based on intuitive affective ratings of 

nonsense words (Quirin, Kazén, & Kuhl, 2009). This measure has shown good reliability, metric 

invariance, and construct validity across 10 countries and 9 languages, including Chinese, 

English, Russian, and Spanish. 

Though their main emphasis has been on objective methods, PSI theorists have also 

developed self-report questionnaires. Some of these require people to introspect on their 

subjective experiences (e.g., mood, personal goals), akin to the questionnaires developed in the 

SDT tradition. Other questionnaires minimize reliance on introspection, by asking people to 

report on objectively observable behavior. The most widely used questionnaire of the latter 

sort is the action control scale (ACS), which assesses individual differences in action versus state 

orientation (Kuhl, 1994; see also Diefendorff, Hall, Lord, & Strean, 2000). Each of the ACS items 

describes a stressful situation, to which people can respond in either a more action-oriented 

manner, or in a more state-oriented manner. Responses are summed across situations to form 

a score of action versus state orientation. The ACS has two main subscales: The first subscale 

taps into demand-related action orientation (also known as decision-related action 

orientation), and relates to volitional efficiency. The second subscale taps into threat-related 

action orientation (also known as failure -related action orientation), and relates to personal 

growth. 

Main Findings. PSI theory has been empirically tested in a few hundred studies (for a 

comprehensive review, see Baumann et al., 2018). Though considerable, this empirical base is 

an order of magnitude smaller than that of SDT. Individual differences in action versus state 

orientation have been the main focus of PSI research. In line with PSI theory, people high on 

demand-related action orientation have been found to be more effective than people low on 

demand-related action orientation in enacting difficult intentions, both in the laboratory (e.g., 
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Kazén, Kaschel, & Kuhl, 2008) and in everyday settings such as education, work, and sports (for 

a review, see Koole, Jostmann, & Baumann, 2012). Moreover, people high on threat-related 

action orientation tend to be more effective than people low on threat-related action 

orientation in dealing with self-threatening conditions, such as repeated failure (Kuhl, 1981), 

mortality salience (Koole & Van den Berg, 2005), and inner conflicts (Baumann et al., 2005) than 

people low on threat-related action orientation.  

The advantage of action-oriented people over their state-oriented counterparts tends to 

be most pronounced under stressful conditions. This stress-dependent pattern fits with the 

presumed link between action-state orientation and affect regulation abilities. More direct 

tests of this idea have shown that action-oriented people are more efficient in self-regulating 

their affective states (as assessed by implicit tasks) than state-oriented people (Jostmann, 

Koole, Van Der Wulp, & Fockenberg, 2005; Koole & Fockenberg, 2011; Koole & Jostmann, 

2004). Furthermore, the affect-regulatory effects of action orientation are mediated by 

extension memory activation (Baumann et al., 2005; Koole & Jostmann, 2004). The latter 

supports the idea that the self-regulatory advantages of action-oriented people derive from 

improved access to extension memory under stressful conditions. 

 

Part II: Interfacing SDT and PSI Theory 

Now that we have characterized SDT and PSI theory separately (See Table 1), we are ready to 

consider how the theories are mutually related. In this section, we first discuss the main points 

at which SDT and PSI theory converge and then turn to where they diverge. For each point, we 

identify some of the underlying theoretical issues and consider how these reflect on the 

question what it takes to become a fully functioning person.  

 

Convergences 

SDT and PSI theory not only cover much of the same conceptual grounds, the theories also 

share important assumptions, insights and empirical interests. Not surprisingly, there has been 

a longstanding constructive dialogue between SDT researchers and PSI theorists. For instance, 

in a recent trade book on PSI theory, Julius Kuhl recalled a visit of Richard Ryan to Osnabrück in 
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the 1990s, when they discussed the nature of the self (Storch & Kuhl, 2012, p. 45). Further 

testimony to this discussion is a joint theoretical paper (Ryan, Kuhl, & Deci, 1997). Likewise, in a 

recent Festschrift for Julius Kuhl, Ken Sheldon (2018) shared excerpts of an email exchange 

between him and Julius Kuhl, which began in 1996 when Sheldon started his SDT-based 

research on personal goals and continues to the present. 

 Despite these personal exchanges, the common ground between SDT and PSI theory is 

not readily apparent for outsiders. This is partly due to differences in terminology. Moreover, 

much of the substantive agreement between SDT and PSI theory lies in shared background 

assumptions, which are typically only partly articulated. It therefore seems useful to make more 

explicit what the theories have in common. Specifically, we consider three major points of 

convergence between SDT and PSI theory, which include their 1) emphasis on human agency; 2) 

adoption of an organismic perspective (see also Ryan, 2018); 3) positing of dual modes of 

human self-regulation.  

 Human Agency. Arguably the most important convergence between SDT and PSI theory 

is their emphasis on people’s capacity to act as free and self-directed agents. Within SDT, this is 

reflected in the importance the theory accords to autonomy and autonomous self-regulation. 

Within PSI theory, this is reflected in the emphasis on volition, as the highest and most 

integrative form of personality functioning. 

 The shared emphasis on human agency by SDT and PSI theory is distinctive, given that 

other major personality theories have tended to ignore or deny human agency. For instance, 

classical psychoanalysis (Freud, 1922; Westen, 1998) and behaviorist theories assumed that 

people ‘s behavior driven by elementary drives and habits (Hull, 1943). Likewise, modern social-

cognitive theories of personality have emphasized reflexive processes (Bargh & Chartrand, 

1999; Greenwald & Banaji, 1995), while down-playing the role of free will (Wegner, 2003). Part 

of the resistance against the notion of free will stems from the philosophical view that equates 

free will with freedom from the laws of causality. However, the latter does not reflect how free 

will is understood in modern scientific accounts, which treat the free will as a complex form of 

action control that is guided by values that are internalized by the self (Baumeister, 2008; Kuhl 

& Koole, 2003; Ryan & Deci, 2004).  
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Taken together, both SDT and PSI theory assume that a person can only develop her or 

his full potential as an autonomous agent that can freely engage with the world. Explicating this 

freedom poses a formidable scientific challenge. At the same time, this point is of tremendous 

applied significance, because it means that all psychological interventions should ultimately be 

aimed at helping people to help themselves. Interventions that try to solve people’s problems 

for them, no matter how well-intentioned, are likely to backfire, by fostering external 

dependencies and constraining the capacity for autonomous agency. 

 Organismic Paradigm. The second convergence between SDT and PSI theory is their 

joint commitment to the organismic paradigm (Ryan et al., 1997). Science has traditionally 

sought to explain complex phenomena in terms of simpler material causal principles. However, 

when the parts of a complex system interact, they may give rise to a new over-arching 

organization (Haken, 2013; Vallacher & Nowak, 1994; Tschacher & Dauwalder, 2003). 

Acknowledgement of this principle has led to the organismic paradigm, which originates in 

biology (Jonas, 1966; Mayr, 1982; see also Ryan et al., 1997). First, the organismic paradigm 

assumes that living beings are active self-regulating units that are working to maintain and 

elaborate themselves. Second, the organismic paradigm posits that the organism is composed 

of higher and lower functional units, which mutually influence another. Third, the organismic 

paradigm assumes that living organisms have a purpose that originates in their innate needs.  

 The three tenets of the organismic paradigm are clearly discernible in SDT and PSI 

theory. First, as already discussed, SDT and PSI theory explicitly recognize the growth-oriented 

nature of motivation and personality. Second, the interplay between higher and lower levels is 

acknowledged by SDT and PSI theory, as signified by the theories’ emphasis on self-

determination and volition. Ryan (2018) referred to this as the theories’ shared emphasis on 

the self-as-process. Unlike the social-cognitive tradition, where the self represents an object of 

one’s own perceptions and evaluations (see Morf & Koole, 2012), SDT and PSI theory have 

sought to explain the self as the center of experience and as the initiator and regulator of 

volitional (‘self-determined’) behavior. Third, the importance of needs is recognized by both 

SDT and PSI theory, though SDT has done more to elaborate the theoretical nature of 

psychological needs (Deci & Ryan, 2000; Prentice, Halusic, & Sheldon, 2014).  
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 In sum, SDT and PSI theory agree that the fully functioning person should be understood 

as a living organism that is a self-organizing, complex system. This means that both theories are 

highly compatible with biological approaches to self-regulation (Di Domenico & Ryan, 2017; 

Düsing, Tops, Radtke, Kuhl, & Quirin, 2016; see also Gendolla, Tops, & Koole, 2015). At the 

same time, SDT and PSI theory reject any tendency to reduce the person to lower-level units, 

be they genes, drives, or neurons, because such reductions negate the integrative 

competencies of the person. These integrative competencies are vital for allowing the person 

to reach her or his full potential. 

 Dual Modes of Self-Regulation. The third convergence between SDT and PSI theory lies 

in their recognition of the fundamental duality in human self-regulation. As discussed earlier, 

SDT distinguishes between autonomous and controlled self-regulation. This distinction is not 

yet reflected in how we covered PSI theory so far, because we only considered the affective 

modulation of personality systems interactions. In the absence of affective change, however, 

PSI theory proposes that personality systems form coalitions on the basis of their functional 

compatibilities (Kuhl, 2000). These coalitions give rise to two modes of self-regulation that are 

similar to SDT’s dual modes, as shown in Figure 2. 
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Figure 2. Overview of Personality Systems Interactions (PSI) theory (adapted from Kuhl, 2000). 

Note: Dashed arrows indicate inhibition; Solid arrows indicate facilitation. 

 

 According to PSI theory, intention memory easily works together with object 

recognition, because both systems operate sequentially, in a step-by-step manner. The 

resulting coalition is referred to as ‘self-control’. During self-control, intention memory ensures 

that the person engages in problem solving and planning, while object recognition ensures that 

these plans are dutifully executed with precision. Because self-control is guided by explicit 

language (see Tullett & Inzlicht, 2010), it is highly receptive to verbal instructions. A person in 

the self-control mode will thus be more prone to conform to social expectations and norms 

about appropriate behavior, analogous to SDT’s notion of introjection (Ryan & Connell, 1989). A 

person in the self-control mode will further tend to enjoy her or his activities, given that 

intention memory inhibits positive affect. By contrast, the person will be relatively sensitive to 
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threat of punishment, given that object recognition activates negative affect. The functional 

profile of self-control thus corresponds in important respects with SDT’s notion of controlled 

self-regulation.  

According to PSI theory, extension memory easily works together with intuitive behavior 

control, because both systems rely on ‘hunches’ or feelings. The resulting coalition is referred 

to as ‘self-maintenance’. During self-maintenance, extension memory generates complex 

intuitions and feelings, which guide the person toward self-congruent actions. The 

implementation of these actions is supported by the efficient routines of intuitive behavior 

control, whose execution is associated with positive affect. The latter form of behavioral 

regulation should not be confused with mindless habitual behavior: Self-maintenance is not 

guided from the bottom-up, by passive stimulus-response chains, but from the top down, by 

the person’s internalized values, personal narratives, and autobiographically based motives that 

are part of extension memory. Because extension memory has a broad overview of the 

person’s life experiences, the system can generate remote solutions and action alternatives, 

leading to flexible and creative behavior. The functional profile of self-maintenance thus 

corresponds in important respects with SDT’s notion of autonomous self-regulation. 

SDT and PSI theory have thus converged on a similar conception of dual modes of self-

regulation. An important implication is that people are often their own worst enemy, given that 

people’s very efforts to control themselves may alienate them from their authentic needs and 

values, and thus undermine their psychological wellbeing. It seems impossible to avoid 

controlled regulation altogether, given that external pressures and obligations are inescapable 

in everyday life. Achieving an appropriate balance between the dual modes of self-regulation 

thus constitutes an important aspect of becoming a fully functioning person. 

 

Divergences  

SDT and PSI theory also diverge in meaningful ways. When theories diverge, it is tempting to 

assume that one theory must be right, and the other wrong. However, there are alternative, 

more integrative ways to resolve theoretical differences. One is to acknowledge that such 

differences may be a matter of perspective. For instance, a classical problem in physics is the 
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question whether light consists of particles or waves (Kumar, 2011). This matter was eventually 

resolved within quantum physics, which could show that light has a dual nature that sometimes 

appears like a particle, and other times like a wave (Heisenberg, 1930). This historical example 

illustrates how seemingly contradictory theories may both offer valid insights into different 

aspects of a complex phenomenon. Given that motivation and personality are highly complex, 

many theoretical differences in these domains may ultimately come down to a difference in 

perspective. 

 Another approach to resolve theoretical differences can be derived from philosophy of 

science (Cacioppo, Semin, & Berntson, 2004). Traditionally, scientific theories are seen as 

approximations of universal truths about reality. Scientific realism has important advantages, 

by promoting theoretical rigor, verifiability, parsimony, and debate. However, scientific realism 

is usually not enough to provide satisfactory answers to problems. Consequently, Cacioppo and 

colleagues (2004) have proposed that scientific realism may be combined by instrumentalism, 

or the notion that scientific theories help to answer questions and solve problems in a given 

domain. Scientific instrumentalism fosters theoretical innovation, synthesis, generativeness, 

and scope, benefits that complement those offered by scientific realism. An instrumentalist 

approach to theoretical differences consists of asking which different kinds of problems might 

be resolved by different theories. Instrumentalism may thus also help to reconcile seemingly 

contradictory theoretical insights. 

With these considerations in mind, we turn to three important divergences between 

SDT and PSI theory. Specifically, SDT and PSI theory diverge in whether they: 1) emphasize a 

first- or third-person perspective; 2) distinguish between motivation and volition; and 3) view 

need frustration as potential catalyst of personal growth. In the following paragraphs, we 

discuss these divergences in more detail. For each divergence, we try to move the discussion in 

an integrative direction, by considering how the divergence may be a matter of perspective, 

and whether the theories’ different insights might speak to different kinds of problems.  

 First- Versus Third-Person Perspectives. The first and most conspicuous divergence 

between SDT and PSI theory lies in the predominant perspective that they adopt on motivation 

and personality. SDT emphasizes a first-person perspective that foregrounds subjective 
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experience. By contrast, PSI theory emphasizes a third-person perspective that highlights 

objective competencies. 

 The distinction between first- and third-person perspectives relates to the question how 

objective mechanisms can, in some organisms, give rise to subjective experience. This is also 

known as “the hard problem of consciousness” (Chalmers, 1997), which is notoriously difficult 

to solve. Considered in these terms, the difference in SDT and PSI theory’s perspectives seems 

almost impossible to bridge. However, it is important to note that this difference is not 

absolute, but relative. Although SDT’s primary interest has been in elaborating a first-person 

perspective, SDT researchers have also developed and studied of objective measures of 

motivation and personality (e.g., Sheldon et al., 2003; Weinstein Przybylski, & Ryan, 2013). 

Conversely, PSI theory’s primary interest has been in elaborating a third-person perspective, 

but PSI theorists have also developed and studied self-report questionnaires of motivation and 

personality (e.g., Baumann et al., 2005; Schlinkert & Koole, in press).  

Viewed through an instrumentalist lens, first- and third-person perspectives may further 

address different sets of problems. A first-person perspective allows one to empathize with 

another person, to the point that one can have similar emotions and sensory experiences as 

those experienced by the person (Batson, Early, & Salvarani, 1997; Macrae, Christian, & Miles, 

2014). This is of great value, because it allows researchers and practitioners who are working 

with SDT to draw upon their intuitions in deriving a scientific analysis of motivation and 

personality. Although first-person measures (i.e., self-report) are inherently subjective, they 

usually correspond at least to some degree with more objective measures (Sheldon, 2014). A 

first-person perspective thus remains grounded in objective reality, even though the precise 

degree of this grounding remains unclear.  

Still, people may be ‘strangers to themselves’ (Wilson, 2002), who are alienated from 

their deeper feelings and motivations. This alienation may apply particularly to areas of 

personal difficulty, given that meta-cognitive abilities tend to be poorest for underdeveloped 

competencies (Kruger & Dunning, 1999). When such problems occur, a third-person 

perspective may provide highly useful, more distanced, information about the person. This 

information may further lead to new insights when it is compared with the person’s subjective, 
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first-person perspective. Indeed, practitioners have developed various procedures for 

discussing the differences between objective and subjective personality measures with clients 

(Storch & Kuhl, 2013; Weber, 2017; see also Kuhl, Kazén, & Koole, 2006). 

 Distinction Between Motivation and Volition.  The second divergence between SDT and 

PSI theory relates to the distinction between motivation and volition. This distinction is not 

recognized within SDT, consistent with the Lewinian tradition (Lewin, 1926; see Gollwitzer, 

1993, for a historical review). In this tradition, motivated action results from the choices that 

people make on the basis of expectancy-value considerations. People’s choices may not be 

always conscious and deliberate, and people may be deceived into wanting the wrong things 

for themselves (Sheldon, 2014). Nevertheless, SDT assumes that people, whether they realize it 

or not, have the freedom to choose which path to take, and thus, which kind of person to 

become. When people consistently choose activities that promote need satisfaction, their 

intrinsic motivation and, eventually, their wellbeing will be high. When people consistently 

choose activities for extrinsic rewards like money and fame, or avoiding extrinsic punishments 

like pain and ridicule, their intrinsic motivation and, eventually, their wellbeing will be low. 

Thus, according to SDT, becoming a fully functioning person is ultimately about making the right 

choices in life. 

 PSI theory, by contrast, does distinguish between motivation and volition, in line with 

Ach’s (1905, 1910, 1935) volition psychology. According to PSI theory, people may make all the 

right choices and feel highly motivated to achieve their personal goals. Nevertheless, when 

people lack the required volitional competencies, they may still fail to act on their choices. 

Making the right choices in life is not enough, according to PSI theory. To develop people’s full 

potential, they need to develop volitional competencies, such planning and how to motivate 

themselves to get started (Kuhl & Fuhrmann, 1998). PSI theory thus holds that becoming a fully 

functioning person is not just about making the right choices, but also about developing the 

volitional competencies to enact these choices. 

  Notably, PSI theory’s emphasis on volition is by no means incompatible with SDT. 

Indeed, there is reason to believe that volitional processes could be a useful addition to the 

motivational dynamics proposed by SDT. For instance, studies have shown that people are 
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more likely to act upon their internalized (or ‘self-concordant’) goals –a motivational construct- 

when these goals are supported by specific action plans-a volitional construct (Koestner, Lekes, 

Powers, & Chicoine, 2002). Likewise, making specific action plans facilitates goal progress more 

when people are led to make these plans in an autonomy-supportive manner (Koestner et al., 

2006). Findings such as these suggest that combining the motivational processes proposed by 

SDT with the volitional processes proposed by PSI theory may allow people to reach their 

potential more fully than considering motivational or volitional processes separately. 

Benefits of Need Frustration. A third divergence between SDT and PSI theory lies in the 

significance that they assign to the frustration of psychological needs. Before we delve more 

deeply into this matter, it should be noted that the theories converge on other major aspects of 

need frustration: First, SDT and PSI theory agree that need frustration can have adverse effects 

on motivation and well-being, especially when people experience frequent and prolonged 

episodes when their or needs are thwarted. Second, SDT and PSI theory agree that people can 

and often do bounce back from difficult life experiences. Third, SDT and PSI theory agree that 

such ‘bouncing back’ may increase long-term resilience by allowing people to acquire new 

coping strategies and affect-regulation competencies. Thus, there is a good deal of agreement 

on SDT and PSI theory on the effects of need frustration. 

SDT and PSI theory differ, however, in whether they view need frustration as a potential 

opportunity for psychological growth. According to SDT, need frustration does not provide 

people with new possibilities for growth that they could not have had in the absence of need 

frustration. To be sure, SDT recognizes that need frustration may foster resilience, which can be 

a boon to people. However, resilience has a purely defensive function, by allowing people to 

land on their feet after getting knocked down by adversity. Resilience is hence not a primary 

nutrient of growth and wellness. Ultimately, the only way in which people may achieve 

personal growth within SDT is by satisfying their psychological needs for autonomy, 

competence, and relatedness. 

By contrast, PSI theory posits that need frustration –along with other sources of 

negative affect- offers a unique opportunity for personal growth, provided that people possess 

sufficient coping resources. According to PSI theory, the harmful effects of need frustration 
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arise only when people are overwhelmed by the negative affect that accompanies it. Indeed, 

when people can overcome this negative affect, some measure of need frustration may even be 

beneficial, by allowing people to develop previously untapped potentials. This means that 

people are fundamentally ‘antifragile’ (Taleb, 2012): People do not just have the capacity to 

resist shocks, but people may actually become better by being exposed to manageable stress. 

According to PSI theory, this is because overcoming of need frustration involves dynamic 

switches between personality systems, which opens the window for more information 

exchange between these systems. As a result of such extended information exchange, the 

person may acquire new kinds of competencies and/or deepen insights into the self and world.  

SDT and PSI theory thus diverge in whether they regard need frustration as a potential 

catalyst of personal growth. At first glance, the theories seem to directly contradict each other 

here. Upon closer examination, however, it appears that the theories have a different 

understanding of what they mean by ‘personal growth’. Within SDT, personal growth refers to 

the person’s natural tendencies for autonomous self-regulation (Deci & Ryan, 2000). This 

conception implies that the person develops tendencies that may lie dormant, but are still 

inherent in the person’s self. In the classic terminology of Piaget (1950; see also Wadsworth, 

1996), this process may be classified as ‘assimilation’, because the person fits new information 

into pre-existing schemas and structures within the self. Within PSI theory, this process 

corresponds with self-maintenance (see Figure 2).  

Personal growth has a different meaning in the context of PSI theory. Specifically, PSI 

theory regards personal growth as the process whereby higher-order cognitive structures (e.g., 

expectancies, meanings) become revised by new information that is not conceivable in terms of 

the person’s existing base of autobiographical knowledge and experiences. In the classic 

terminology of Piaget (1950), this process of personal development would be classified as 

‘accommodation’, because the person has to fundamentally alter existing schemas and 

structures within the self to make room for new information. The type of personal growth 

described by PSI theory –accommodation- involves a confrontation with painful experiences, 

which makes it qualitatively different from the type of personal growth described by SDT -

assimilation-, which tends to be associated with positive affect. The classic Piagetian distinction 
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between assimilation and accommodation thus makes it possible resolve the different views on 

personality growth that are offered by SDT and PSI theory. 

 

Three Empirical Domains: Internalization, Vitality, and Flow 

So far, we have examined how SDT and PSI theory may be compared and integrated on a more 

abstract theoretical level. In this section, we consider how insights from SDT and PSI theory can 

be related to concrete examples of research in three empirical domains, namely, 

internalization, vitality, and achievement flow. Each of these empirical domains represents a 

significant aspect of becoming a fully functioning person. Moreover, the three empirical 

domains have been central to the interests of SDT researchers and PSI theorists and, 

consequently, have been the focus of multiple studies that were guided by the theories. 

 SDT researchers were earlier than PSI theorists to embark upon the scientific study of 

internalization, vitality, and achievement flow. We therefore begin our review of each domain 

with the findings and conclusions of SDT researchers. This is followed a discussion of how this 

initial work may be complemented by work conducted from the perspective of PSI theory. With 

this narrative sequence, we do not wish to imply that PSI theory necessarily should have the 

last word in each domain. Rather, our review reflects that SDT is the more established 

framework, which places more of the burden on PSI theorists to show that their work has 

something to add.  

Internalization. 

 In everyday life, people frequently have to engage in activities that are not intrinsically 

motivating, but nonetheless useful, like cleaning the house or filling out tax forms. Through 

internalization, people develop a willingness to engage in such activities. As discussed before, 

SDT has distinguished four levels of internalization, ranging from external regulation to 

introjection, identification and, finally, integration (see part I). According to SDT, people flourish 

more to the extent that their motivations are more completely internalized. Consistent with 

this, numerous SDT studies have shown that integrated regulation is associated with more 

intrinsic motivation and greater wellbeing compared to introjected regulation (for a review, see 

Sheldon, 2014).  
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In PSI theory, internalization is the hallmark of personal growth, which involves 

interactions between object recognition (i.e., recognizing that a task is aversive) and extension 

memory (the person’s extended values and motives). Because these personality systems 

interactions operate mostly outside of awareness, people may not always realize it when an 

activity is not fully integrated. When access to extension memory becomes blocked for an 

extended amount of time, the person can no longer verify whether an activity is sufficiently 

congruent with the self (Kazén et al., 2003). The person may thus erroneously conclude that the 

activity is self-endorsed, even when it is in fact externally imposed, a phenomenon that PSI 

theory terms “self-infiltration” (Kuhl & Kazén, 1994). When the person’s self becomes thus 

infiltrated by external directives, the person is in a state of ‘latent alienation’ (Kuhl & 

Beckmann, 1994), being unaware of the true depth of her or his own alienation. 

Kuhl and Kazén (1994) developed an objective method to assess self-infiltration. In this 

paradigm, participants have to perform a set of tasks, some of which are self-selected, others of 

which are assigned by the experimenter. After a distracter, participants receive an unexpected 

memory retrieval test, in which they are asked to indicate the initial source of each task. The 

rate of tasks that participants erroneously recall as being self-chosen, even though the tasks 

were originally assigned, is taken as an index of self-infiltration. According to PSI theory, self-

infiltration should increase when people experience persistent negative affect, because the 

latter blocks access to extension memory. Consistent with this, negative mood has been shown 

to increase self-infiltration, especially among state-oriented people, who are unable to down-

regulate negative affect (Baumann & Kuhl, 2003). Moreover, state-oriented people are 

especially prone to self-infiltration when they are led to perform aversive activities (Kazén et 

al., 2003). Finally, self-infiltrations are associated with chronically elevated levels of the stress 

hormone cortisol (Quirin, Koole, Baumann, Kazén, & Kuhl, 2009). The latter finding could mean 

that self-infiltrations act as a hidden stressor, by giving rise to inner conflict (see also Baumann 

et al., 2005). 

Taken together, these findings highlight how SDT and PSI theory may complement  each 

other in addressing the dynamics of internalization. SDT offers a comprehensive theoretical 

analysis of the subjective experiences associated with different levels of integration and their 
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implications for wellbeing. Building on and extending this work, PSI theorists have uncovered 

self-infiltration as an additional, more covert, form of introjection. Self-infiltration is 

unconscious, but can be reliably detected with an objective measure that capitalizes on 

memory confusions between self-selected and assigned activities. SDT and PSI theory thus 

illuminate different, but complementary, aspects of internalization. 

Vitality. 

 Vitality refers to feelings of enthusiasm and of being alive. Energetic constructs like 

vitality were long neglected, but recently made a comeback in personality science (Baumeister, 

Gailliot, DeWall, & Oaten, 2006; Boksem & Tops, 2008; Thayer, 2003). Contributing to this 

development, SDT researchers have explained how vitality derives from the dynamics of 

motivational processes (Ryan & Deci, 2008). SDT holds that autonomously enacted activities, by 

offering more need satisfaction, should foster vitality more than similar activities that are 

imposed by external forces. This notion has received converging empirical support (see Ryan & 

Deci, 2008, for a review). For instance, Kasser & Ryan (1999) found that older adults in a nursing 

care home had more vitality when they reported more autonomous regulation of their daily 

activities. Furthermore, older adults reported considerably more vitality when they perceived 

that the nursing care staff supported their autonomy. 

 Whereas SDT has emphasized the motivational determinants of vitality, PSI theory 

suggests that vitality may be also regulated by volitional processes. One important individual 

difference that relates to volition is action versus state orientation (Kuhl, 1985; Kuhl & 

Beckmann, 1994). Action-oriented people tend to be more effective at volitional self-regulation 

compared to sate-oriented people. Consequently, action-oriented people may use volitional 

processes to shield themselves against the devitalizing impact of demanding situations, for 

instance, by quickly mentally disengaging from those situations. Such volitional shielding will be 

harder for state-oriented people, who may hence be more vulnerable to the devitalizing impact 

of demanding situations. 

 Consistent with PSI theory, three recent studies showed that more demanding life 

conditions were associated with less vitality among state-oriented people, but not among 

action-oriented people (Schlinkert & Koole, in press). However, this pattern could still have a 
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motivational explanation: After all, it could be action-oriented people escape from the 

devitalizing impact of life demands by simply adopting fewer extrinsic life goals (similar to SDT’s 

construct of an autonomous causality orientation, Deci & Ryan, 1985). Contrary to this, 

however, both action-oriented people adopted similar (even tendentially higher) levels of 

extrinsically oriented life goals as state-oriented people when they perceived their lives as more 

demanding. Moreover, an experimental study showed that action-oriented people –compared 

with state-oriented people- were quicker to mentally disengage from the devitalizing impact of 

a demanding situation (Schlinkert & Koole, in press, Study 2). These findings fit with the idea 

action orientated people can draw upon a superordinate volitional control process to counter-

regulate the depleting effects of demanding conditions (see also Dang, Xiao, Shi, & Mao, 2015; 

Gröpel, Baumeister, & Beckmann, 2014; Jostmann & Koole, 2007; see also Koole et al., 2012). 

Flow. 

Flow is a state in which people are fully immersed in what they are doing 

(Csikszentmihalyi, 1975/2000, 1990). The term was coined by Csikszentmihalyi in the 1970s to 

describe the phenomenology of people who are engaged in intrinsically motivated activities 

(Nakamura & Csikszentmihalyi, 2014). According to Csikszentmihalyi and associates, people 

experience flow when they perceive that they are engaging challenges that are optimally 

matched to their capacities, when they have clear goals, and they receive immediate feedback 

about goal progress. Flow tends to be accompanied by marked alterations in awareness, such 

that people in flow tend to experience less self-awareness and forget that time is passing by. 

From SDT’s perspective, flow is an experiential signature of intrinsic motivation, and 

should hence arise from the same kinds of conditions that SDT research has shown to be 

predictive of intrinsic motivation. In line with this, SDT researchers have observed that people 

experience more flow when they are high in self-determined extrinsic motivation and when 

their psychological needs are being met (Kowal & Fortier, 1999, 2000). Of the three basic needs 

in SDT –autonomy, competence, and relatedness- satisfaction of competence and autonomy 

needs is most consistently associated with flow (e.g., Schüler, Sheldon, Prentice, & Halusic, 

2016; Schüler, Brandstätter, & Sheldon, 2013). To the extent that flow indexes intrinsic 

motivation, flow should further be associated with the benefits that SDT ascribes to 
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autonomously motivated activities. Consistent with this, flow is positively associated with 

wellbeing (Bryce & Haworth, 2002) and improvements in academic performance (Heine, 1996), 

even after controlling for initial ability and grade point average.  

Given that flow is accompanied by reduced self-awareness, people may not be able to 

report on all the changes within themselves that are connected with a state of flow. The third-

person perspective of PSI theory may thus provide additional insights into the mechanisms of 

flow. According to PSI theory, flow derives from the dynamic changes in positive affect that 

arise when people seek out difficulties (which should lower positive affect) and subsequently 

master these difficulties (which should restore positive affect). (Note that this analysis only 

pertains to achievement contexts, the focus of most flow research.) PSI theory thus suggests 

that flow is not based on positive affective state (i.e., positive affect associated with need 

satisfaction) but rather multiple states of high and low positive affect, which are quickly 

alternating.  

One implication of PSI theory is that flow may be more common among people with a 

combination of personality traits that is likely to stimulate alternations between high and low 

positive affect. This prediction was examined by Baumann and Scheffer (2010, 2011). These 

researchers examined traits that are associated with inhibited positive affect - avoidant 

attachment, schizoid personality style, or introversion- and traits associated with restoring 

positive affect -mastery orientation or having mastery-approach goals. As predicted by PSI 

theory, the combination of both kinds of traits predicted more flow motives, as assessed by a 

projective measure. The latter measure was also shown to be associated with more flow 

experiences in everyday life. Moreover, the combination of inhibited positive affect and 

mastery traits predicted important behavioral indicators of flow, such as improved enactment 

of difficult intentions in a Stroop task (MacLeod, 1991).  

Baumann and Scheffer’s (2010, 2011) findings are noteworthy given that avoidant 

attachment style presumably originates in a developmental history where the person’s 

relatedness needs were neglected (Mikulincer & Shaver, 2003). Likewise, schizoid personality 

style and introversion are associated with less social contact, and hence, less satisfaction of 

relatedness needs. Baumann and Scheffer’s findings thus provide some first hints that instances 
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of need frustration (in this case, of relatedness needs) may sometimes be beneficial for 

personality development, provided that people have sufficient coping potential (in this case, 

mastery orientation). 

In sum, SDT has shown how flow – like other manifestations of intrinsic motivation- 

springs from the satisfaction of psychological needs, especially in the domains of competence 

and autonomy. Satisfaction of relatedness needs has been less reliably associated with flow in 

SDT research. The latter may be explained by PSI theory, which suggests that frustration of 

relatedness needs (e.g., avoidant attachment style) may contribute to flow when it is combined 

with a mastery orientation. According to PSI theory, frustration of relatedness needs lowers 

positive affect, and mastery orientation restores positive affect, thereby creating the optimal 

affective dynamics for flow. The psychology of flow is thus illuminated in different, but 

complementary ways, by SDT and PSI theory. 

 

Part III: Conclusions and Outlook 

In the present article, we have highlighted the integrative potential between SDT and PSI 

theory. In this last section, we reflect on how this integrative potential may be used to benefit 

both theories and personality science more generally. Specifically, we consider what each 

theory can learn from the other in terms of theoretical insights, methods, and applications. 

Finally, we discuss what SDT and PSI theory together have to say about what it takes to develop 

a person’s full potential. 

What PSI Theory Can Learn From SDT 

 One major lesson that PSI theory can learn from SDT is that a first-person perspective 

remains psychologists’ most important window into motivation and personality. The first-

person perspective is that of the self-as-subject, and thereby indispensable for understanding 

the person on the person’s own terms. Furthermore, SDT’s extensive program of research has 

established that self-reports, when carefully constructed, have substantial validity in assessing 

motivation and personality. As Sheldon (2014) observed, self-report measures may even detect 

experiential traces of parts of their personality into which people possess little or no insight. PSI 

theorists would do well to make more use of the insights afforded by people’s self-reports. For 
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instance, future work by PSI theorists might pay closer attention to experiential correlates of 

PSI theory’s personality systems, and develop these into validated questionnaires. 

 On a methodological level, PSI theorists can learn from SDT researchers’ innovative 

research on within-person dynamics of motivation and personality processes, for instance, 

using diary methods and ecological momentary assessments (e.g., Brown & Ryan, 2003; Huta & 

Ryan, 2006; Milyavskaya et al., 2015). To date, PSI theorists have mainly focused on personality 

processes that unfold between persons. However, there is ample evidence that personality 

processes also vary within persons, and that such within-person variations cannot be reduced 

to between-person variations (Cervone, 2005). PSI theory explicitly assumes that the dynamics 

of personality systems interactions occur within the individual person. Thus, the theory seems 

at least, in principle, to be applicable to the analysis of within-person dynamics. Addressing 

within-person dynamics should thus provide fertile territory for PSI theorists (see Kuhl, Mitina, 

& Koole, 2017, for initial evidence in this direction). 

 Finally, when it comes to practical applications like motivational counseling, PSI 

theorists would do well to heed the central message of SDT, which is that need satisfaction 

forms the bedrock of healthy personality functioning. To be sure, PSI theory’s idea that people 

are to some extent anti-fragile, such that need frustration may foster personal growth could 

provide great hope to people in need-thwarting environments. However, even if this idea turns 

out to be fully correct, it represents a very risky pathway to personal growth. According to PSI 

theory, need frustration should only foster personal growth when it does not exceed the 

person’s coping potential. When the person’s coping potential is overtaxed by prolonged need 

frustration, the person will pay a steep price, by suffering irreversibly from reductions in 

wellbeing and mental health. Thus, a great deal more research is needed into this potential 

pathway to personal growth before any of these ideas may be put into practice. For the time 

being, SDT’s emphasis on need satisfaction provides the most solid scientific basis for 

motivational interventions. 

What SDT Can Learn From PSI Theory 

 Conversely, SDT researchers may learn a thing or two from PSI theory. One important 

insight may be that it is possible to develop a third-person perspective on motivation and 
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personality that avoids the pitfalls of reductionism. The historical association between a third-

person perspective and reductionism has been arguable the main reason why many 

humanistically oriented researchers have rejected a third-person perspective on psychology. 

PSI theory suggests, however, that a third-person perspective can be compatible with the 

tenets of a non-reductionist, organismic paradigm. This may embolden SDT researchers to 

make more efforts to study SDT processes from a third-person perspective. Such a 

development could help to refute recurring claims that SDT constructs like autonomy are 

illusory (see also Ryan & Deci, 2004), by highlighting how SDT processes have an objective 

reality that is observable outside the sphere of the person’s lived experience.  

 Methodologically, a third-person perspective could open up an entire spectrum of 

objective measures in SDT research. These measures could profit from the kinds of techniques 

that have so far been used by PSI theorists, such as intention memory tasks (e.g., Goschke & 

Kuhl, 1993; Kazén et al., 2008), affect misattribution procedures (e.g., Quirin et al., 2009), 

response time tasks (e.g., Koole & Jostmann, 2004; Kazén et al., 2003), projective tests 

(Baumann et al., 2010), motive priming (Kazén & Kuhl, 2005), and cognitive control tasks 

(Jostmann & Koole, 2006, 2007; Kuhl & Kazén, 1999). Of particular interest may be the question 

whether and how providing people with feedback on objective personality measures may 

promote self-insight and personal growth, as would be expected on the basis of SDT and PSI 

theory (see Kuhl et al., 2006). 

 In translating SDT’s insights into practical interventions, it may be useful to consider PSI 

theory’s notion that acting upon one’s goals is not just a matter of being sufficiently motivated, 

but also one of having the relevant volitional competencies. As discussed before, there is 

reason to believe that volitional factors may interact synergistically with the effects of the 

motivational processes proposed by SDT, for instance, by helping people to act upon their 

autonomously motivated goals (Koestner et al., 2002, 2006) or by shielding people from 

autonomy-undermining influences (Koole, 2004; Schlinkert & Koole, in press). Practitioners may 

thus enhance the effectiveness of SDT-based interventions by ensuring that they are directed at 

populations with adequate volitional competencies, and, if necessary, targeting these 

competencies within SDT-based interventions. 
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Developing a Person’s Full Potential: Insights from SDT and PSI theory 

 We opened this article with some observations of the beloved humanistic psychologist 

Carl R. Rogers (1961) on the challenges of becoming a fully functioning person. Now that we 

have examined SDT and PSI theory in some more detail, we hope that the reader has come 

away with a better appreciation of these challenges.  

 To allow a person to develop her or his full potential, SDT and PSI theory suggest that it 

is vital to develop that person’s capacity for autonomous, volitional action control. Developing 

this capacity, according to both theories, requires that the person’s social environment is 

supportive and sensitive to the person’s psychological needs. According to SDT, such supportive 

social interactions foster need satisfaction, and thereby allows the person’s natural capacities 

for growth to emerge (Deci & Ryan, 2000). According to PSI theory, sensitive social interactions 

foster the person’s capacity for intuitive affect regulation (Koole & Jostmann, 2004), which 

provides the basis for the person’s volitional competencies (Kuhl, 2000).  

Both SDT and PSI theory suggest that the person can only realize her or his full potential 

when she or he can successfully internalize norms and expectancies from others.  

According to SDT, internalization is facilitated by the social environment, which can provide 

choice and acknowledge the person’s feelings, and dispositional factors, such as autonomy 

orientation, that support the person’s autonomy. SDT thus emphasizes choice and motivation. 

According to PSI theory, internalization is facilitated by affect regulation, either through social-

emotional support or through self-regulation. PSI theory thus emphasizes emotional maturity 

and volitional competencies. In short, SDT and PSI theory provide a wealth of overlapping and 

complementary recommendations for developing a person’s potential. In the spirit of Rogers 

(1961), we hope that this work will encourage people to explore what is behind the masks that 

they present to the world, so that they can become who they are. 
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Chapter 6 

Theoretical intergration and conclusions 
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Theoretical Integration and Conclusions 

Chapters 2 to 4 were empirical chapters that examined the combined effects of rumination and 

stress on various forms of bodily information processing. In this closing chapter, we review the 

main findings of these empirical chapters. Next, we consider how these may be integrated 

theoretically, in what we have termed the ‘psychosomatic model of rumination’ (Koole, 

Schlinkert, & Tops, 2017). Finally, we present our main conclusions, along with some broad 

implications of our findings, and directions for future work. 

 

Main Findings of Chapters 2-4 

Chapter 2 examined whether and how mild stress may lead ruminators and non-ruminators to 

differ in their attention to internal, somatic states, or interoception. Recent advances in this 

research field suggest that interoception is a multidimensional construct (Garfinkel & Critchley, 

2013; Garfinkel, Seth, Barrett, Suzuki, & Critchley, 2015; Herbert, Muth, Pollatos, & Herbert, 

2012; Pollatos, Herbert, Mai, & Kammer, 2016). One dimension refers to people’s subjective 

experience of interoceptive signals and is labeled as “interoceptive sensibility” (Garfinkel & 

Critchley, 2013). Another dimension of interoception relates to the accuracy with which people 

can perceive their bodily signals and is known as “interoceptive accuracy” (Garfinkel & 

Critchley, 2013). Research on interoceptive accuracy has mainly focused on cardiovascular 

perception via tasks that instruct people to count their own heart beats.  

Rumination has been linked to increased self-focus  and this self-focus is often 

accompanied by enhanced attention to the body. We thus suspected that interoception may be 

higher among ruminators than among non-ruminators, especially under stressful conditions. To 

test this idea, we conducted two experimental studies. In both studies, we assessed individual 

differences in rumination (Kuhl, 1994). Additionally, we induced mild stress by asking 

participants to think about an action plan for an aversive activity that they had to carry out 

soon. In the control condition, participants thought about a specific action plan for a pleasant 

activity. Then, we measured participants’ interoception. In Study 1, we measured interoceptive 

sensibility by means of a body consciousness questionnaire. In Study 2, we used a modified 

version of the heartbeat tracking task  to measure interoceptive accuracy. Across both studies, 
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we hypothesized that the mild stress induction would increase interoception among individuals 

higher, rather than lower, in rumination. We predicted few, if any, differences in interoception 

between ruminators and non-ruminators in the low stress conditions.   

In line with our hypothesis, we found that after inducing mild stress, higher rumination 

levels were positively associated with higher levels of interoceptive sensibility and interoceptive 

accuracy (Schlinkert, Herbert, Baumann & Koole, under review). By contrast, under low stress 

conditions, no association emerged between rumination and these two dimensions of 

interoception. Collectively, these findings show that already mildly stressful conditions can 

amplify the vigilance for somatic signals to a greater degree among ruminators than among 

non-ruminators.  

Even when stress leads ruminators to be more attentive to their own bodily signals than 

non-ruminators, this does not mean that ruminators will make better use of their bodily signals. 

Indeed, we have previously suggested that ruminators are more prone to neglect their bodily 

needs (Koole et al., 2014). To test this notion, Chapter 3 examined the joint influence of 

rumination and stress on the important bodily need of appetite regulation. 

Appetite regulation is of inherent interest, because it is critical that people’s appetites 

adapt to their physical need for food for their survival, health and wellbeing. Appetite 

regulation is achieved through a complex blend of homeostatic regulation (Berthoud, 2011), 

interoceptive processes (Herbert, Blechert, Hautzinger, Mathias, & Herbert, 2013), and social-

behavioral processes (Wansink, 2010). Most of these appetite regulation processes operate 

unconsciously and effortlessly (Wansink, 2010). We thus assumed that adaptive appetite 

regulation would be achieved by a positive association between a higher need for food and a 

higher preference for high calorie food.  

We reasoned that ruminators would show disrupted appetite regulation especially in 

response to a particular stressor, namely, exertion of inhibitory control. Inhibitory control is a 

specific form of self-control whereby people inhibit pre-potent responses (Reynolds & McCrea, 

2016) to comply with their personal goals (Kotabe & Hofmann, 2015; Vohs & Baumeister, 

2016). We suggested that ruminators are more likely to get locked in a state of inhibitory 

control, because they more often display compulsive thinking patterns under stressful 
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conditions (Davis & Nolen-Hoeksema, 2000). These compulsive thinking patterns interfere with 

the ability to relax and restore after a stressful event. As a result, ruminators extensively inhibit 

or suppress their need for nourishment and rest, even though this is no longer required by the 

situation. Indeed, conditions that favor inhibitory control (e.g., stress or high working memory 

load) already lead ruminators to think more about aversive uncompleted tasks (Baumann & 

Kuhl, 2003), to identify more with such tasks (Baumann & Kuhl, 2003; Kuhl & Kazén, 1994), and 

to enact aversive tasks more often (Baumann, Kaschel, & Kuhl, 2005; Kuhl & Kazén, 1994). 

These and related findings led us to suggest that ruminators, more than non-ruminators, may 

be especially vulnerable to involuntary persistence of inhibitory control. 

In two experimental studies, we tested our idea that high inhibitory control states would 

lead ruminators, more so than non-ruminators, to disrupted appetite regulation. In Study 1, 

high inhibitory control was manipulated by asking participants to suppress the urge to use color 

words to describe a colorful painting. Low inhibitory control was manipulated by asking 

participants to describe this painting freely. In Study 2, we used the same stress manipulation 

as in chapter 2. Participants were asked to come up with an aversive activity that they had to 

carry out soon and to describe their action plan in every detail (see also Gollwitzer, 1999). We 

reasoned that planning an aversive activity would evoke compulsive thinking among 

ruminators, more so than among non-ruminators, and consequently ruminators would be more 

inclined to suppress their somatic need for food. Low inhibitory control was induced again by 

asking participants to think about a pleasant activity.  

In line with our hypothesis, we observed that thought suppression and planning an 

aversive activity similarly led ruminators to display disrupted appetite regulation, as indicated 

by a reduced association between, respectively, food deprivation and preference for high-

calorie food (Schlinkert & Koole, in press). By contrast, both forms of inhibitory control did not 

disrupt appetite regulation among non-ruminators, because they showed the adaptive positive 

association between higher food deprivation and preference for high calorie food. Ruminators 

thus appeared to be particularly prone to disruptive effects of stress-related inhibitory control 

on healthy appetite regulation. These findings support our idea of somatic need suppression 

among ruminators under conditions in which they have to inhibit themselves more.  
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Given that, as Chapter 2 has shown, stress leads ruminators to be highly vigilant to their 

bodily signals, ruminators should expend more energy under stressful conditions than non-

ruminators. Moreover, as Chapter 3 has shown, ruminators may recover their energies less 

well, given that they are prone to neglect their physical needs under stress. These two 

considerations together suggest that ruminators under stress may be more prone to feelings of 

physical energy fatigue. Chapter 4 tested this idea by examining how rumination and stress 

jointly influence feelings of body vitality. Vitality more generally refers to the subjective feeling 

of having physical and mental activeness, vigor and energy available to the self that can be 

harnessed or regulated for purposive actions (Ryan & Frederick, 1997). Vitality can however be 

influenced by the demands of everyday life, which can leave people to feel empty and drained. 

Importantly, vitality is not only a mental state, but also relates to healthy bodily functioning 

(Ryan & Frederick, 1997; Schlinkert & Koole, in press). We therefore focused particularly on 

body vitality.  

We conducted three studies that tested the idea that the combination of stress and 

rumination would be associated with a drop in vitality. Stress was measured in this chapter 

either by self-reported life demands or again manipulated with the action plan exercise as used 

in the previous two chapters. Due to our specific interest in bodily processes, we 

operationalized vitality here with a self-report scale that assessed people’s experiences of body 

vitality.  

Supporting our hypothesis, the results of all three studies showed that higher stressful 

life conditions were associated with a drop in body vitality among ruminators, but not among 

non-ruminators. Additionally, planning an aversive activity likewise resulted in lowered body 

vitality experiences among ruminators, but not among non-ruminators (Schlinkert & Koole, in 

press). An exploratory analysis showed that both ruminators and non-ruminators adopted more 

extrinsically oriented life goals when they perceived their lives to be more stressful. 

Nevertheless, greater adoption of extrinsic goals was only associated with reduced body vitality 

and well-being among ruminators. Based on these findings, it thus appears that ruminators 

under increased stress are especially vulnerable to experience losses in body vitality. These 
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findings are in line with our idea of increased feelings of physical energy fatigue due to stress 

among ruminators.  

 

Rumination as an Embodied Problem 

The empirical findings presented in Chapters 2-4 cover a number of different embodied aspects 

of rumination. How can we fit these findings together? This question is difficult to answer on 

the basis of traditional theories of rumination. This is because traditional theories have focused 

largely on cognitive aspects of rumination, such as its effects on problem solving (Nolen-

Hoeksema, Wisco, & Lyubomirsky, 2008), its propositional contents, like abstract versus 

concrete thoughts (Watkins, 2008), and its links with attentional control (Koster, Lissnyder, 

Derakshan, & Raedt, 2011). 

 The neglect of the embodied aspects of rumination is unfortunate for both theoretical 

and applied reasons. Theoretically, current notions of rumination seem too narrow, given that 

rumination is not just something that occurs ‘between the ears’, but rather, that rumination 

seems to be tied to bodily functioning in important and meaningful ways. Moreover, from an 

applied perspective, rumination is not just associated with mental problems like anxiety and 

depression (Aldao, Nolen-Hoeksema, & Schweizer, 2010), but also with a diversity of physical 

health complaints.   

 In a recent review, we identified five areas of physical health complaints that have been 

associated with individual differences in rumination, especially under stressful conditions 

(Koole, Schlinkert, & Tops, 2017). First, rumination is associated with elevated levels of physical 

complaints on standardized symptom checklists (e.g., Baumann et al., 2005; O’Connor, Walker, 

Hendrickx, Talbot, & Schaefer, 2013; Kirkegaard-Thomsen et al., 2004a, 2004b). These symptom 

checklists include various forms of physical pain (e.g., stomach ache, back aches), along with 

somatic symptoms such as headache, respiratory infection, or fatigue experiences. Second, 

rumination predicts eating problems and body dissatisfaction (e.g., Gordon, Holm-Denoma, 

Troop-Gordon, & Sand, 2012; Nolen-Hoeksema, Stice, Wade, & Bohon, 2007; Startup et al., 

2013). Third, rumination is associated with problems in regulating bodily needs such as sleep 

(Berset, Elfering, Lüthy, Lüthi, & Semmer, 2011; Carney, Moss, Lachowski, & Atwood, 2014; 
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Fernández-Mendoza et al., 2010), hunger (Nolen-Hoeksema et al., 2007), and sex (Fröhlich & 

Meston, 2002). Fourth, rumination is associated with non-suicidal self-injury, or the intentional, 

direct injuring of body tissue without suicidal intent (Hoff & Muehlenkamp, 2009; Klonsky, 

2007; Selby, Anestis, & Joiner, 2008). Fifth and last, rumination is associated with a number of 

organic diseases or risk factors, such as higher systolic and diastolic blood pressure (Ottaviani et 

al., 2016), poorer recovery from cancer (Schroevers, Kraaij, & Garnefski, 2008), and chronic 

psychosomatic illness such as fibromyalgia, irritable bowel syndrome and chronic fatigue 

syndrome (for a review, see Nes, Roach, & Segerstrom, 2009). 

How do the mental activities involved in rumination become translated into physical 

complaints? So far, the only theoretical model that has addressed this question has been 

developed by Brosschot, Thayer, and associates (Brosschot, Gerin, & Thayer, 2006; Brosschot, 

Pieper, & Thayer, 2005; Brosschot, Verkuil, & Thayer, 2010; Thayer & Brosschot, 2005; see also 

McEwen, 1998; McEwen & Stellar, 1993). According to this model, rumination (or 

“perseverative cognition”) about stressful events extends the mental representation of a 

stressor and therefore prolongs stress-related affective and physiological activity. As a result of 

such prolonged affective and physiological arousal, people high in rumination may develop 

pathogenic states that can ultimately lead to organic disease. 

The perseverative cognition model (Brosschot et al., 2010) is an important step towards 

understanding how rumination can contribute to physical health complaints. However, the 

interface between rumination and physical health complaints only occurs in the long term in 

this model, through prolonged stress. Although prolonged stress is an important pathway of the 

rumination-body interface, we believe that there are also other, more direct pathways whereby 

rumination influences embodied processing. Indeed, many of the physical health complaints 

that are associated with rumination may result not so much from organic disease, but rather 

from alterations in which bodily information is processed and experienced by ruminators. The 

latter pathway from rumination to physical health complaints thus appears to be 

psychosomatic in nature, by involving continuous interactions between psychological (i.e., 

mental) and somatic processes. To better understand these processes, we have recently 
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developed a psychosomatic model of rumination and coping with stress (Koole, Schlinkert, & 

Tops, 2017). 

 

The Psychosomatic Model 

A schematic overview of the psychosomatic model is provided in Figure 1. The core idea of the 

psychosomatic model (Koole, Schlinkert, & Tops, 2017) is that rumination is an embodied 

process, that involves not only the central nervous system (i.e., the brain), but also the 

peripheral nervous systems that operate throughout the body. Rumination is thus conceived as 

a psychosomatic phenomenon that occurs not just between the ears, but in body and brain, 

and the continuous dynamic interactions between body and brain.  

The psychosomatic model can be further broken down into a set of basic assumptions. 

The first assumption of the model is that rumination is a way of coping with stress. Stress arises 

when the person is striving to adapt to the demands of the environment. Although basic coping 

processes are universal, early learning experiences give rise to individual differences in coping 

styles. People low in ruminative tendencies have learned how to deal with stressors efficiently, 

to the point of handling stressful situations almost automatically and without effort (Koole & 

Rothermund, 2011; Koole, Webb, & Sheeran, 2015). By contrast, people high in ruminative 

tendencies have acquired a learned disposition to deal with stressors in a manner that 

consumes more time and effort (Kuhl, 1981; Tops, Schlinkert, Tjew-A-Sin, Samur, & Koole, 

2015).  

The second assumption of the psychosomatic model is that the ruminative coping style 

can be understood as an intensification of a more general coping pattern. This pattern was 

described by Taylor (1991) as “mobilization-minimization”. When people are faced with 

negative (adverse or threatening) events, they tend to activate strong and rapid physiological, 

cognitive, emotional, and behavioral responses. This mobilization is followed by physiological, 

cognitive, and behavioral responses that damp down, minimize, and even erase the impact of 

the negative event. With repeated or prolonged stressors, people will alternate between 

mobilization and minimization responses, giving rise to greater variability in responses. This 

variability creates an imbalance between sympathetic and parasympathetic systems (McEwen, 
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1998, 2000) and thereby heightens the ‘wear and tear’ on the body, also known as ‘allostatic 

load’ (Brosschot et al., 2005; McEwen, 1998; McEwen & Stellar, 1993). In our model, we refer 

to this third, more temporally extended process as ‘degredation’. 

The third assumption of the psychosomatic model is that each coping response -

mobilization, minimization, and degradation- is accompanied by distinct changes in 

psychosomatic processing. In the following paragraphs, we discuss in more detail how the 

findings of Chapters 2-4 can be understood within the psychosomatic model. 

Mobilization. During mobilization coping, ruminators display increased activation of the 

sympathetic nervous system (also known as the ‘fight-flight’ response). Part of this sympathetic 

response is increased attention to and perception of bodily signals. The evidence discussed in 

Chapter 2 provides initial empirical support for this mechanism. In two experimental studies, 

we could show that under conditions of elevated stress, ruminators, when compared to non-

ruminators, were more vigilant towards inner bodily signals. Specifically, we found that after 

inducing mild stress, higher rumination levels were positively associated with higher levels of 

interoceptive sensibility and interoceptive accuracy (Schlinkert et al., under review). However, 

under low stress conditions, no association emerged between rumination and these two 

dimensions of interoception. These findings thus show that stressful conditions can amplify the 

perception of somatic signals to a greater degree among ruminators than among non-

ruminators and therefore support our theoretical idea of interoceptive vigilance. According to 

the psychosomatic model (Koole, Schlinkert, & Tops, 2017), this mechanism of ‘interoceptive 

vigilance’ is responsible for increased physical complaints among ruminators (independent of 

their actual physical health), along with decreased body satisfaction. 

Additionally, mobilization is characterized by decreased parasympathetic activity (‘rest-

and-replenish’ response). Accordingly, ruminators are expected to inhibit physical needs that 

are associated with restoration, such as eating, sleeping and sex. This inhibition of somatic 

needs may explain the eating and sleeping problems and sexual dysfunctions that have been 

linked to rumination. The evidence discussed in Chapter 3 provides empirical support for this 

mechanism. In two experimental studies, exerting inhibitory control (i.e., thought suppression) 

and priming inhibitory control states (i.e., thinking about an aversive plan) similarly led 
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ruminators to display disrupted appetite regulation, as indicated by a reduced association 

between, respectively, food deprivation and preference for high-calorie food (Schlinkert & 

Koole, in press). By contrast, these two forms of inhibitory control did not disrupt appetite 

regulation among non-ruminators, because they showed the adaptive positive association 

between higher food deprivation and preference for high calorie food.  

The findings in Chapter 3 can be interpreted in terms of stress in two meaningful ways. 

First, inhibitory control is effortful. Second, inhibitory control tends to be associated with 

aversive conditions, such as having to perform an activity against one’s affective preferences. 

Accordingly, the evidence discussed in Chapter 3 can be seen as preliminary evidence for the 

prediction of the psychosomatic model that stressful conditions promote neglect of bodily 

needs among ruminators. 

Minimization. Mobilization requires a great deal of effort and energy from the person. 

According to the psychosomatic model, an episode of mobilization coping therefore triggers a 

psychophysiological offsetting response, which we refer to as ‘minimization’. The minimization 

response arises as a reactive form of coping that is oriented toward protecting the person from 

physical exhaustion (see also Tops et al., 2015, who refer to this mechanism as ‘protective 

inhibition’). Minimization decreases the person’s motivation and bodily resources to cope with 

stress and increases the person’s tendency to withdraw from coping actions (Tops, Boksem, & 

Koole, 2013; Tops, Russo, Boksem, & Tucker, 2009). One result of minimization coping is hence 

that ruminators will be quicker to feel physically fatigued (Martin & Crane, 2003; Tops et al., 

2015; Tops et al., 2013; Schlinkert & Koole, in press). The evidence discussed in Chapter 4 

provides initial empirical support for this mechanism. Ruminators, compared to non-

ruminators, reported higher physical energy fatigue under stressful conditions. Specifically, we 

could show that higher stressful life conditions were associated with a drop in body vitality 

among ruminators, but not among non-ruminators. Additionally, inducing mild stress likewise 

resulted in lowered body vitality experiences among ruminators, but not among non-

ruminators (Schlinkert & Koole, in press). It thus appears that ruminators under increased stress 

are especially vulnerable to experience feelings of physical energy fatigue. 
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In addition, ruminators may minimize their stress through avoidance actions to release 

stress (Klonsky, 2007; Linehan, 1987; Linehan et al., 2006; Nock, 2009). Such avoidance 

behavior may include disruptive eating patterns such as binge eating or extreme forms of 

restrained eating, substance abuse or even non-suicidal self-injury behavior such as cutting 

oneself to release tension (Hilt, Cha, & Nolen-Hoeksema, 2008; Hoff & Muehlenkamp, 2009; 

Nolen-Hoeksema et al., 2007). Indeed, we recently found initial empirical evidence for this idea 

(Schlinkert & Koole, in preparation). In an online study among more than two hundred U.S. 

residents, chronic thought suppression interacted with rumination in predicting bulimic eating 

and body mass index. Specifically, chronic thought suppression predicted more bulimic eating 

and a higher BMI among ruminators, but not among non-ruminators. In the psychosomatic 

model, chronic thought suppression can be seen as a stressor, given that thought suppression is 

a highly effortful process that requires inhibitory control (Wegner, 1994). 

A moderated mediation analysis further showed that the observed enhancement of 

bulimic eating behavior statistically accounted for the higher body mass index of people high on 

both rumination and chronic thought suppression (relative to people low on one or both traits). 

The latter finding fits with the psychosomatic model, which suggests that mobilization-

minimization coping among ruminators can ultimately promote physical degradation, which 

includes pathogenic states like (extreme) overweight. 

Degradation. When stressful conditions persist for longer periods of time, ruminators 

will repeatedly cycle back and forth between mobilization and minimization processes. The 

result will be that ruminators will alternate considerably between high physiological arousal 

and energy expenditure and low physiological arousal and energy expenditure. These 

alternations cause considerable variability within the cognitive, emotional, physiological, and 

behavioral responses among ruminators. This variability creates an imbalance between 

sympathetic and parasympathetic systems (McEwen, 1998, 2000) and thereby heightens the 

‘wear and tear’ on the body, also known as ‘allostatic load’ (Brosschot et al., 2005; McEwen, 

1998; McEwen & Stellar, 1993).  

Prolonged allostatic load can ultimatly end up in organic illnesses. Examples of organic 

illness are cardiovascular diseases, cancer, or autoimmune diseases such as diabetes (Glei, 
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Goldman, Chuang, & Weinstein, 2007; Juster, McEwen, & Lupien, 2010; McEwen, 1998; 

Seeman, Singer, Rowe, Horwitz, & Mcewen, 1997). Ruminators may be especially vulnerable to 

those organic diseases, because ruminators have more difficulties to mentally disenage from 

acute and chronic stress as compared to non-ruminators.  

Examination of the degradation process is beyond the scope of this dissertation. 

However, it has been analyzed in more detail by Brosschot, Thayer, and colleagues in their 

model of perseverative cognition (see Brosschot et al., 2006; Brosschot et al., 2005; see 

Ottaviani et al., 2016, for a recent review). What the psychosomatic model adds to this work is 

that there are more direct embodied pathways whereby rumination influences information 

processing that contributes to the link between rumination and physical health complaints. 

Building on and extending the perseverative cognition hypothesis, we suggest that many of the 

physical complaints that are associated with rumination may result not so much from 

prolonged physical health problems, but rather from changes in how bodily information is 

instantly processed and experienced by ruminators when they encounter stress. The pathway 

from rumination to physical health complaints thus appears to be psychosomatic in nature, by 

involving continuous interactions between psychological (i.e., mental) and somatic processes. 

Rumination should thus be seen as a psychosomatic phenomenon that occurs not just in the 

head. Instead, rumination implicates both body and brain and their mutual interactions. 

 

Conclusions and Outlook 

The work presented in this dissertation thus lays the groundwork for a new bio-behavioral 

understanding of rumination, the psychosomatic model (Koole, Schlinkert, & Tops, 2017) which 

affords important new insights into the trajectory of from stress-related coping to 

pathogenesis. To the best of knowledge, the psychosomatic model is the first to propose that 

rumination not only impairs cognitive functioning (Koster et al., 2011; Nolen-Hoeksema, 1991; 

Nolen-Hoeksema et al., 2008; Watkins, 2008), but also has immediate implications for 

embodied information processes. The psychosomatic model therefore meshes well with recent 

theories of embodied cognition (Barsalou, 2008; Niedenthal, Barsalou, Winkielman, Krauth-

gruber, & Ric, 2005; Wilson, 2002).  
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With the psychosomatic model (Koole, Schlinkert, & Tops, 2017), we hope to inform and 

stimulate clinical psychological intervention research that specifically focuses on psychosomatic 

problems, an important aspect of mental health that is still little understood. For this purpose, 

it is important to examine whether and how it may be possible to redirect maladaptive bodily 

information processing that seem to especially reveal among ruminators. One set of promising 

clinical interventions in this direction is formed by so-called mindfulness interventions 

(Creswell, 2017). The latter often include body-related exercises that lead people to attend to 

their body in an accepting, non-judgmental manner. There are already indications that such 

interventions can counteract some of the deleterious effects of rumination. As such, it is 

conceivable that mindfulness-based interventions can attenuate stress-induced maladaptive 

body perception among ruminators. Pending further research, however, these ideas must 

remain speculative. 

Additionally, more research is needed to further test the theoretical relations presumed 

by the psychosomatic model of rumination. First, future research should examine a broader 

range of mobilization and minimization processes that are associated with stress-related 

rumination. Specifically, it is important to investigate whether interoceptive cues across 

different modalities become amplified during stress-related rumination. Accuracy in heartbeat 

detection has, for instance, previously been linked to an increased sensitivity for gastric 

functions (Herbert et al., 2012). If ruminators also show increases in interoceptive vigilance that 

relate to other interoceptive modalities than cardiac awareness, this would be strong support 

for the psychosomatic model. Second, we showed that stress-related inhibitory control led 

ruminators to disrupted appetite regulation. Other somatic need satisfaction problems such as 

dysregulated sleeping and sexual dysfunctions have also been related to rumination (Berset, 

Elfering, Lüthy, Lüti, & Semmer, 2009; Fröhlich & Meston, 2002). Investigating the causal 

relationships between stress-related rumination and those latter types of somatic needs is an 

important direction for future research on mobilization.  

Third, to further understand minimization processes like fatigue, neurobiological 

information could give important insights into the underlying brain mechanisms of fatigue 

states. A promising framework in that direction provides the idea of predictive and reactive 
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control systems (PARCS; Tops et al., 2009). According to PARCS, there are two main neuro-

cortical systems in the brain that control behavior, a reactive and a predictive control system. 

The reactive control system processes novel, urgent or unpredictable stimuli. Reactive control 

thus represents a resource-demanding mode of operation for detecting new information, 

encoding it in memory and assimilating it into preexisting internal models. By contrast, the 

predictive control system processes familiar stimuli and controls behavior in predictable 

environments that are guided by the preexisting internal models. The predictive mode of 

control therefore requires less effort (Tops et al., 2015). Previously, research indicated that 

these two systems seem to be imbalanced among people with ruminative tendencies who 

experience stress, because those people showed increased activation of the reactive control 

system (see Tops et al., 2014, for a review). On the basis of the work, we speculate that the 

neurological activation of the reactive control system could underlie the increased energy 

fatigue among ruminators (Tops et al., 2015). These ideas, however, warrant further empirical 

testing.    

Fourth and last, the psychosomatic model highlights how rumination leads to 

maladaptive bodily information processing under short-term stress conditions. It therefore 

remains an open question how and when the cycling between mobilization and minimization 

transitions into degradation. Nevertheless, greater variability in core affect trajectories or mood 

were positively related to depression (Kuppens, Van Mechelen, Nezlek, Dossche, & 

Timmermans, 2007; Maciejewski et al., 2014). Moreover, intra-individual fluctuations in 

positive as well as negative affect that were measured over a seven week period were strongly 

related to health complaints (Clark & Watson, 1988). Longitudinal studies that examine the 

trajectories from psychosomatic problems to pathogenic states and organic disease seem 

therefore promising future research avenues to clarify this transition.  
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Concluding Remarks 

Traditionally, rumination has been regarded as a mental problem that occurs entirely ‘between 

the ears’. In this dissertation, however, we have suggested that rumination is a problem that 

involves both body and mind and their mutual interactions. Consistent with this, our empirical 

findings in Chapters 2-4 showed that stressful conditions may lead ruminators to attend more 

closely to bodily signals, while also leading ruminators to neglect their bodily needs and to 

become sapped in their experienced body vitality. Taken together, these findings suggest that 

rumination represents a form of coping with stress that jointly implicates both body and mind.  
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Figure 1. Basic graphical representation of the psychosomatic model of rumination and coping with stress. The intensity of red color 
indicates the level of physical problem.
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Supplemental Material 

Belonging to Chapter 4 (Part A and B): 

Part A 

Other included body image scales in Study 1: 

Private body consciousness (PBC).  

We included the private body consciousness subscale (5 items) of the body consciousness 

questionnaire (Miller, Murphy & Buss, 1981). Responses were provided on a 5-point scale 

(“strongly disagree” to “strongly agree”). The summed ratings could range from 5 to 25 with 

higher scores indicating higher private body consciousness (M = 17.86, SD = 3.35; Cronbach’s α 

= .69). 

Body awareness (BA).  

We also included the awareness subscale (45 items) of the body perception questionnaire 

(Porges, 1993). Responses were provided on a 5-point scale (“never” to “always”). The summed 

ratings could range from 45 to 225 with higher scores indicating higher body awareness (M = 

125.69, SD = 41.72; Cronbach’s α = .98). 

Interoceptive awareness (IA).  

We included the Multidimensional Assessment of Interoceptive Awareness sca;e (32 items; 

Mehling, Price, Daubenmier, Acree, Bartmess, & Steward, 2012). Responses were provided on a 

5-point scale (“never” to “always”). The summed ratings could range from 32 to 160 with higher 

scores indicating higher interoceptive awareness (M = 104.86, SD = 17.45; Cronbach’s α = .93). 

Self-objectification (SO).  

We included the self-objectification scale (Fredrickson, Roberts, Noll, Quinn, & Twenge, 1998). 

This scale consists of 10 items that identify different body attributes. Five of the items are 

competency based (strength, physical coordination, energy level, health, and physical fitness) 

and 5 are appearance based (weight, sex appeal, physical attractiveness, firm/ sculpted 

muscles, and measurements). Respondents are asked to rank these body attributes in order of 
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their impact on their physical self-concept, from 1 (most important) to 10 (least important). 

Scores were calculated as the difference between the sum of the competence rankings and the 

sum of the appearance rankings. Resulting scores ranged from -25 to 25, with positive scores 

indicating a greater emphasis on appearance, which is interpreted as a higher level of self-

objectification (M =-7.98, SD = 12.32). 

Body connection (BC).  

We included Scale of body connection (20 items; Price, 2007). Responses were provided on a 5-

point scale (“not at all” to “all of the time”). The summed ratings could range from 20 to 100 

with higher scores indicating higher body connection, M = 55.20, SD = 8.97; Cronbach’s α = .76). 

Table 1 

Pearson correlation matrix of action-state orientation, life demands, private body consciousness 
(PBC), body awareness (BA), interoceptive awareness (IA), self-objectification (SO), body 
connection (SBC), and body vitality (BV). 

Variable Action-state 
orientation 

Life demands PBC BA IA SO BC 

Life demands -.324**       
PBC -.090 .035      
BA -.034 .150 .273*

*     

IA .272** -.108 .519*
* 

.287*
*    

SO -.324** .282** .028 .050 -.209   
BC -.049 .120 .526*

* 
.350*
* .667** .023  

BV .363** -.215** .204* -.022 .482** -
.148 

.237*
* 

Note. N = 171; ** p < .001; *p < .05 

Note that we display the total sum scores of each scale. We did perform separate analysis for 
each subscale. However, these results were also not significant.  
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Part B 

English translated Vital Body Dynamics items after Clement and Löwe (1996). 

 

1) As a whole, I feel firm and strong. 

2) I am healthy. 

3) I sometimes feel unstoppable energy in myself. 

4) I feel full of strength. 

5) I often feel full of erotic tension. 

6) I have got enough energetic tension in me. 

7) I feel that I am physically in shape. 

8) I like to occupy myself with my sexual desires. 

9) I dare to take on physical challenges. 

10) I experience a lot of pleasure when I dance exuberantly. 
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Summary 

Virtually everyone ruminates at least once in a while. However, some people ruminate more 

than others. People high -rather than low- in chronic ruminative tendencies (or simply 

‘rumination’) are inclined to dwell passively on (typically negative) thoughts and feelings, 

particularly under stressful circumstances. Prior research has mostly focused on the cognitive 

aspects of rumination, even though rumination is associated with a wide variety of physical 

health complaints, hypertension, pain, and chronic fatigue. It thus seems important to ask 

whether and how rumination shapes the way people process their internal, bodily states. This 

general question is addressed in this dissertation. Specifically, this dissertation examines how 

various forms of stress may lead ruminators to become alienated from their own body. 

 

Chapter 1 briefly introduces the central topics of this dissertation and previews the remaining 

chapters. Chapters 2-4 describe empirical research on embodied aspects of rumination. 

Chapters 5 and 6 feature theoretical discussions of empirical findings on rumination.  

 

Chapter 2 examines the link between rumination, stress and interoception. Interoception is the 

processing and perception of internal bodily signals. We hypothesized that people higher in 

rumination would be more vigilant to interoceptive cues under stress. Consistent with this, the 

results of two experiments revealed that after inducing mild stress, higher rumination levels 

were positively associated with higher levels of interoception. Ruminators under mild stress 

reported more consciousness towards bodily signals and they were also better at detecting 

their own heartbeat. By contrast, under low stress conditions, no association emerged between 

rumination and interoception. These findings thus indicate that ruminators display amplified 

interoceptive processing under mildly stressful conditions.  

 

Chapter 3 investigates how the combination of rumination and stress can lead people to 

suppress their natural desire for food. Stress is operationalized as the exertion of inhibitory 

control. Inhibitory control allows people to inhibit intrinsic preferences and bodily feelings like 

hunger, pain or fatigue. Because people should generally prefer high energy food intake if they 
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have not eaten for a while, healthy appetite for food should lead to a positive association 

between level of food deprivation and preference for high-calorie foods. We reasoned that 

ruminators have difficulties in disengaging form inhibitory control, which may lead to disrupted 

appetite regulation. In line with this idea, the results of two experiments showed that an initial 

act of inhibitory control indeed disrupted healthy regulation of appetite for food among people 

higher in rumination, as indicated by a reduced association between food deprivation and 

preference for high-calorie foods. However, inhibitory control did not disrupt healthy appetite 

regulation among people lower in rumination, because they showed the adaptive positive 

association between higher food deprivation and preference for high-calorie foods. People 

higher in rumination thus appear to be particularly vulnerable to disruptive effects of stress on 

their healthy, natural desire for food. 

 

Chapter 4 examines the joint influence of rumination and stress on the experience of vitality. 

Vitality refers to the feeling of being alive and full of energy and is seen as a universal human 

experience that is also grounded in the body. We therefore investigated people’s experiences 

of body vitality in this chapter. Earlier research found that vitality can decrease when people 

experience more stress. Building on and extending this notion, we reasoned that stress would 

only be associated with reduced body vitality among people higher in rumination (referred to 

as ‘state-oriented people’ in this chapter), because they are quicker to experience physical 

energy fatigue under stress. Supporting this notion, three studies showed that more stressful 

life experiences (referred to as ‘life demands’ in this chapter) were associated with a drop in 

body vitality only among people higher in rumination. People lower in rumination were not 

affected by the body-vitality draining effects of life stress. Inducing mild stress likewise resulted 

in lower body vitality experiences among ruminators, compared to non-ruminators.  

 

Rumination is treated a personality variable in this dissertation. Chapter 5 compares two 

personality theories self-determination theory (SDT) and personality systems interaction theory 

(PSI). The two theories share the idea that personal growth should be seen as a whole systems 

process that takes into account mind, body and environmental information. SDT has adopted 
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more a first-person perspective on personality, by emphasizing subjective experience and self-

report measures. By contrast, PSI theory has adopted predominantly a third-person 

perspective, which emphasizes implicit processes and objective measures. The chapter briefly 

reviews the two theories and examines how they are implemented in three empirical domains, 

which are internalization, flow, and vitality (see also chapter 4). 

 

Finally, Chapter 6 reviews the main findings from Chapters 2-4 and considers how they may fit 

together in a more general psychosomatic model of rumination and coping with stress. 

According to this model, chronic ruminators cope with stress through psychosomatic processes 

that alternate between mobilization and minimization. Mobilization coping is characterized by 

heightened vigilance for interoceptive signals (see also Chapter 2) and inhibition of bodily needs 

like sleep and hunger (see also Chapter 3). Minimization coping is characterized by fatigue (see 

also Chapter 4) and physiological blunting, along with avoidance behavior such as over-eating 

and self-injury. Over time, mobilization-minimization alternation increases psychophysiological 

load, which can ultimately lead to physical degradation and organic disease.  

In conclusion, this dissertation sheds new light on the embodied aspects of rumination. 

The various chapters show that stressful conditions may lead ruminators to become alienated 

from their body, as evidenced by increased interoception, disrupted appetite regulation, and 

decreased body vitality. These findings suggest that rumination not only happens between the 

ears, but is implicated in the health of all bodily functions.  

 

 


