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What the heart wants may not always be what the mind thinks is wise. 

Impulsive tendencies towards temptations often conflict with deliberate 

considerations. One can feel a strong desire to have a triple chocolate cake for 

dessert, while the mind worries about healthy eating goals. To overcome these kind 

of challenges and act wisely, people need to control their behavior. The capacity to 

exert self-control enables people to act in line with standards, rules or personal goals, 

by regulating thoughts and behavior (Carver & Scheier, 1981; Metcalfe & Mischel, 

1999; Vohs & Baumeister, 2004). By exerting self-control people are able to resist the 

delicious chocolate cake for dessert and have a cup of healthy green tea instead.   

Self-control often succeeds, as can for instance be seen in large numbers of people 

getting up early to go to work every day, joining the gym, and acting in socially 

appropriate ways. Nevertheless, self-control failures are inevitable. People 

sometimes succumb to the tempting dessert, they postpone getting out of bed and 

arrive late for work, or scream at someone they are angry with.        

Such self-control failures are often explained by a limited capacity or limited 

willingness to exert self-control; people lack the ability or motivation to keep exerting 

self-control without limitations (Baumeister, Bratslavsky, Muraven, & Tice, 1998; 

Inzlicht, & Schmeichel, 2012; Muraven, & Baumeister, 2000). After exerting self-

control on an initial occasion (e.g., suppressing emotions for the sake of being 

polite), people are less able or willing to exert self-control in another task (e.g., 

resisting to buy a new pair of shoes, because one needs to save money; Baumeister et 

al., 1998; Muraven, Tice, & Baumeister, 1998; Vohs, & Heatherton, 2000). The state 

that results from this impaired exertion of self-control after repeated self-control 

exertion has been labeled ego-depletion. A state of ego-depletion refers to a state in 

which one has low self-control resources (Baumeister et al., 1998; Muraven & 

Baumeister, 2000). Therefore, we use the terms ego-depletion and low self-control 

interchangeably throughout this dissertation.  The ego-depletion phenomenon has 

been frequently demonstrated in different lab settings with a variety of tasks and 

behaviors (e.g., Hagger,Wood, Stiff, & Chatzisarantis, 2010; but see for a critical note 

Carter, & McCullough, 2014; Hagger & Chatzisarantis, 2014; Inzlicht & Schmeichel, 

2012). Past research focused strongly on demonstrating the existence of ego-

depletion effects, but not much attention has been paid to its antecedents and 

consequences. 
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In the present dissertation, we zoom in on a specific class of antecedents and a 

specific class of consequences. More specifically, we highlight the role of individual 

difference characteristics as specific precursors to depletion. We highlight the role of 

individual differences in depletion sensitivity. Notwithstanding the large number of 

studies that found evidence for the ego-depletion effect (e.g., Hagger et al., 2010), it 

has never been investigated whether all individuals are equally sensitive to ego-

depleting tasks and situations. We suggest that there are individual differences in 

sensitivity to ego-depletion and that as a consequence some individuals may deplete 

their self-control resource at a faster rate than others. In the first part of the present 

dissertation we explore whether people differ in sensitivity to ego-depletion and 

whether these individual differences in depletion sensitivity predict one’s ability to 

exert self-control following previous self-control exertion.  

For the consequences of ego-depletion, we focus on choice behavior, and we do 

so in a well-circumscribed context, which is food choice behavior. Under low self-

control conditions, people are often inclined to choose palatable, but unhealthy food 

products that promise short term gratification (e.g., Vohs & Heatherton, 2000; Wills, 

Isasi, Mendoza, & Ainette, 2007). However, we contend that social cues pointing 

towards healthy products may reverse the negative effect of low self-control on food 

choice behavior. We aim to subtly influence people towards making healthy food 

choices under low self-control conditions by the use of a social cue. So, in contrast to 

the prevailing perspective of low self-control leading to less resistance to impulses, 

the studies in the second part of the present dissertation aim to demonstrate that low 

self-control conditions may be beneficial for goal directed behavior.   

Before we provide a more detailed outline of our research aims, we first provide 

a theoretical overview of the literature on self-control, food choice behavior and 

social cues.   

 

Self-Control and Food Choice Behavior 

A healthy diet contributes to the prevention of chronic diseases, such as 

cardiovascular diseases, diabetes type 2, certain types of cancer, respiratory diseases 

and obesity (Cecchini et al., 2010; Visscher & Seidell, 2001). Despite many attempts 

to promote healthy eating behavior, many of the food choices people make involve 

unhealthy ones, with a large sugar, fat or salt content (Briefel & Johnson, 2004; 

Nielsen, Siega-Riz, & Popkin, 2002). Unhealthy diets are highly prevalent in most 
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Western countries, including the Netherlands. Only 3-24% of the Dutch population 

adheres to the recommendations of a healthy diet by eating sufficient fruit and 

vegetables, and 86-92% consumes too much saturated fatty acids (RIVM, 2011). This 

makes the question imperative of how food choices are actually made, and most 

importantly, how people can be stimulated to make more healthy food choices. As 

indicated before, a critical construct that influences food choice behavior is self-

control.     

The capacity to exert self-control entails the ability to regulate thoughts and 

behavior in line with (long term) goals (Carver & Scheier, 1981; Metcalfe & Mischel, 

1999; Vohs & Baumeister, 2004). This self-control capacity differs between 

individuals, also referred to as trait self-control (Tangney, Baumeister, & Boone, 

2004). Trait self-control is a beneficial characteristic that has ample positive long 

term outcomes in a wide range of life areas, including success in work and education, 

better interpersonal relationships, healthier lifestyles and even happiness (De 

Ridder, Lensvelt-Mulders, Finkenauer,  Stok, & Baumeister, 2012; Duckworth & 

Seligman, 2005; Hofmann, Luhmann, Fisher, Vohs, & Baumeister, 2013; Tangney et 

al., 2004). The benefits of high trait self-control on health behavior range from 

reduced alcohol consumption and more physical exercise to less binge eating and 

increased levels of healthy eating (De Ridder et al.,2012; Tangney et al., 2004; Wills 

et al., 2007). Low trait self-control on the other hand, is related to several 

maladaptive outcomes, such as impulsive buying behaviors, criminal and aggressive 

behaviors, and unhealthy behaviors like engaging in unprotected sex, indulging in 

alcohol and consuming sugary and fatty foods (De Ridder et al., 2012; DeWall, 

Baumeister, Stillman, & Gailliot, 2007; Faber & Vohs, 2011; Friese & Hofmann, 

2009; Gottfredson & Hirschi, 1990; Hernandez, & Diclemente, 1992; Tangney et al., 

2004).       

Besides these individual differences in trait self-control, situational differences 

in levels of self-control exist. For example, self-control may fluctuate during the day. 

These fluctuations in state self-control are a consequence of the limited capacity to 

actively exert self-control (Baumeister, Vohs, & Tice, 2007; Muraven, Collins, 

Shiffman, & Paty, 2005).  

According to the ego-depletion paradigm, self-control consists of a limited 

resource that gets depleted after use (Baumeister et al., 2007; Muraven & 
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Baumeister, 2000)1. This depletion of the self-control resource may occur after every 

act of actively exerting self-control, that is after inhibiting or overriding thoughts, 

behaviors or impulses, and acting in line with goals, standards or rules (Baumeister, 

2002). After an initial act of exerting self-control, such as persisting to work on a 

boring task, the self-control resource gets depleted and people are less able or willing 

to exert self-control on a second task, such as resisting to get easy snack food instead 

of preparing a healthy meal (Baumeister et al., 1998; Hagger et al., 2010; Muraven & 

Baumeister, 2000).   

It has frequently been assumed that in order to make well-deliberated, healthy 

food choices, people need a sufficient level of self-control (e.g. Baumeister et al., 

2007; Schwarzer, 2008; Tangney et al., 2004). The reason for this is that well-

deliberated decision making consumes self-control resources (Vohs et al., 2008; 

Wang, Novemsky, Dhar, & Baumeister, 2010). Under conditions of low self-control, 

choices are often based on impulsive tendencies, and impulsive choices frequently 

favor immediate gratification over long term benefits (e.g. Hofmann, Friese, & Wiers, 

2008; Metcalfe & Mischel, 1999). For instance, people whose self-control resource is 

depleted consume more alcohol (Muraven, Collins, & Neinhaus, 2002) and engaged 

more in unrestrained sexual behaviors (Gailliot & Baumeister, 2007), compared to 

people who have sufficient self-control resources available. Furthermore, under 

conditions of ego-depletion, people favor affective features of products over 

functional aspects. For example, people more often choose attractive chocolates 

instead of cheaper ones (Bruyneel, Dewitte, Vohs, & Warlop, 2006) or lowbrow 

instead of highbrow movies (Wang et al., 2010) compared to people who did not 

deplete their self-control resources. Similarly, people favor tempting but unhealthy 

food products above healthy food products under ego-depleting conditions, as these 

are often more appealing in the short term (Bruyneel et al., 2006; Vohs & 

Heatherton, 2000; Kahan, Polivy, & Herman, 2003; Wang et al., 2010).  

                                                           
1  Recently it has been suggested that a lack of motivation may be the mechanism underlying the ego-

depletion phenomenon (Inzlicht & Schmeichel, 2012). After exerting self-control in an initial task, 

motivation may shift from goals one ‘has to’ pursue, to rewards one ‘wants to’ attain, which in turn 

will lead to attentional shifts from cues that signal the need to control to rewarding cues (Inzlicht, & 

Schmeichel, 2012; Inzlicht et al., 2014). This in turn leads to diminished performance on second self-

control tasks after exerting self-control on an initial task.    
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For instance, when dieters in an initial self-control task resisted good-tasting 

snack foods or inhibited their emotional reactions to a sad video, they ate more ice 

cream in the next task, compared to when they did not need to exert self-control in 

the initial task (Vohs & Heatherton, 2000).  

 

Depletion Sensitivity 

What predicts one’s ability to exert self-control? After initial acts of self-control, 

such as an afternoon of persisting in doing tedious tasks at work, is everyone equally 

likely to deplete their self-control resource? In the first part of the present 

dissertation, an antecedent of the ego-depletion effect is investigated, namely 

depletion sensitivity. 

In the last two decades, the ego-depletion effect has been demonstrated in lab 

settings with a variety of ego-depleting tasks and measures (Hagger et al., 2010, but 

see for a critical note Carter & McCullough, 2014, and Hagger & Chatzisarantis, 

2014). It has also been demonstrated that self-control exertion is dependent on 

individual differences, such as motivation for a specific task (Muraven & Slessareva, 

2003; Sato, Harman, Donohoe, Weaver, & Hall, 2010), task experience (Muraven, 

Baumeister, & Tice, 1999) and lay theories about self-control (Job, Dweck, & Walton, 

2010). A high level of motivation, prior experience with the ego-depleting task, or the 

personal belief that the self-control resource is unlimited, may prevent ego-depletion 

effects (Muraven et al., 1999; Muraven & Slessareva 2003; Sato et al., 2010). 

Notwithstanding these individual difference variables that may moderate the ego-

depletion effect, it has never been investigated whether all people are equally 

sensitive to deplete their self-control resource. In the present dissertation we will 

introduce a new individual difference variable that we expect to affect self-control 

performance under conditions of ego-depletion, which we label depletion sensitivity. 

To illustrate what depletion sensitivity entails and how it relates to other self-control 

concepts, we use the muscle metaphor of self-control exertion (e.g., Baumeister et al., 

1998).  

In the classical ego-depletion paradigm, self-control exertion has often been 

compared to the working of a muscle. After an initial act of self-control, the muscle 

gets tired and needs to rest before it can exert self-control again (Baumeister et al., 

1998; Muraven & Baumeister, 2000). In terms of this muscle metaphor of ego-

depletion, we expect the power of the muscle to represent level of trait self-control, 
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whereas the endurance of the muscle represents depletion sensitivity. We expect trait 

self-control and depletion sensitivity to affect self-control performance in different 

ways. On the one hand, we hypothesize that trait self-control determines whether 

one will exert self-control in the first place. Additionally, we expect depletion 

sensitivity to predict self-control exertion after one has initially exerted self-control 

in a previous task. In other words, we expect that it moderates one’s ability to 

(repeatedly) exert self-control. Taking the example of the triple chocolate cake for 

dessert, one’s level of trait self-control would predict how often one does not pick the 

chocolate cake for dessert in general, whereas one’s sensitivity to depletion would 

predict whether one is able to resist the chocolate cake after exerting self-control in 

an initial task.  

Our assumption that individuals may differ in depletion sensitivity fits well 

with the general assumption in psychology that most of our behavior is the product 

of the interaction between situational demands and individual trait characteristics 

(Bowers, 1973; Endler, 1975; Funder, 2008; Mischel, 1977; Mischel, 2004). Whether, 

and to what extent, a certain trait characteristic expresses itself in behavior is 

expected to depend on situational factors (Mischel & Shoda, 1995), and –conversely- 

whether and how situational challenges shape a specific behavioral outcome is 

modulated by enduring personal dispositions (e.g., Ajzen, 2005). In line with the 

current proposition, these models also assume that individuals may be more or less 

sensitive to situational factors that influence psychological processes and behavior 

(Krueger, 2009; Marshall & Brown, 2006; Snyder & Monson, 1975). For instance, 

research on consumer behavior has shown that individuals differ in their sensitivity 

to situational factors that trigger social influence, such as the presence or opinion of 

relevant others (Bearden, Netemeyer, & Teel, 1989). In addition, research in social 

psychology has demonstrated that individuals differ in their sensitivity to social cues. 

For example, individuals who have a high need to belong are more sensitive to social 

cues like vocal tone or facial expressions, compared to individuals having a low need 

to belong (Pickett, Gardner, & Knowles, 2004).   

Similarly, we expect individuals to differ in sensitivity to ego-depleting tasks 

and situations. We suggest that some individuals are more sensitive to ego-depleting 

tasks and situations compared to others and will consequently be less able to 

(repeatedly) exert self-control. Taking a state of ego-depletion as point of departure, 

the second part of the present dissertation addresses a consequence of ego-depletion 
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effects in food choice behavior. We aim to demonstrate that low self-control does not 

necessarily need to be bad for healthy food choice behavior. We aim to do so by 

demonstrating the beneficial effect of social cues on food choice behavior, under 

conditions of ego-depletion.  

 

 Mindless Food Choices  

Whereas many people are preoccupied with their food consumption and have 

the goal to eat more healthily (De Ridder, Adriaanse, Evers, & Verhoeven, 2014), in 

the current food environment attractive but unhealthy food temptations are 

abundantly available (e.g. French, Story, & Jeffery, 2001). Without the capacity or 

willingness to exert self-control, mindless processes evoked by impulses and external 

cues may exert a large influence on food choice behavior at point-of-purchase 

settings in consumer environments (Baumeister, 2002). Imagine for instance 

someone who mindlessly walks through the supermarket looking for some food to 

have for dinner after having had a hard day at work, and then finds himself at home 

with a pre-packaged pizza and a pack of candy bars.   

Up to now, research and interventions in eating behavior frequently assumed 

that at the moment of making a food choice, people have a sufficient level of self-

control. Therefore, strategies in promoting healthy eating behavior, based on guiding 

frameworks like the theory of planned behavior (Conner, Norman, & Bell, 2002), the 

health belief model (Rosenstock, 1990), and protection motivation theory (Bandura, 

2004), frequently aim to improve food choices by tackling reflective determinants of 

food choice behavior. Such strategies are for instance based on providing 

information, increasing self-efficacy or reminding people of their health goals (e.g. 

Michie, Abraham, Whittington, McAteer, & Gupta, 2009). In point-of-purchase 

situations, the healthiness and health benefits of products are often emphasized by 

the use of health and nutrition claims (Sloan, 2008; Urala, Schutz, & Spinks, 2011). 

Nevertheless, these conscious attempts at persuading people to make healthier 

choices have seen only limited success, or were even counterproductive in 

stimulating healthy food choices (Finkelstein & Fishbach, 2010; Herman & Polivy, 

2011; Michie et al.,2009).   

Since recent insights demonstrated that many food choices are made under 

mindless conditions when people are unable or unwilling to exert self-control (Bargh 

2002; Wansink & Sobal, 2007), we take a different approach. Instead of fighting 
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against low self-control, we aim to exploit the low self-control conditions under 

which most food choices are made. People do not necessarily need to exert self-

control in order to make healthy food choices. Rather, we suggest that the mindless 

and impulsive choice can become an easy and healthy one. We aim to subtly 

influence people towards making healthy food choices by the use of social cues.   

 

Health on Impulse  

Under conditions of low self-control, when people do not have the capacity to 

make well-deliberated decisions, people have the tendency to base their decisions on 

heuristics (Fennis et al., 2009; Janssen et al., 2008; Pohl, Erdfelder, Hilbig, Liebke, 

& Stahlberg, 2013). Heuristics are simple decision rules that reduce the effort 

associated with making a decision (Gigerenzer & Gaissmaier, 2011; Shah & 

Oppenheimer, 2008). Heuristics are assumed to save self-control resources by 

excluding information, as they are generally based on one quick and simple rule. 

Examples of heuristics include the heuristic of scarcity, which implies that people 

often want to acquire what is less available, or the heuristic of reciprocity, which 

implies the felt need to return a favor (Cialdini, 2009; Worchel, Lee, & Adewole, 

1975). For instance, one of the first experiments on reciprocity demonstrated that 

people who are given a can of coke by a confederate of the experiment bought twice 

as many raffle tickets from this confederate compared to people who are not given a 

coke (Regan, 1971).  

In the second part of the present dissertation we investigate the consequences 

of ego-depletion. We aim to demonstrate that the effects of ego-depletion on self-

control consequences do not need to be negative, but rather depend on the 

availability of social cues. To this end, we focus on a powerful heuristic that has been 

found to influence behavior in a variety of settings (Cialdini, 2009), which is the 

heuristic of social proof. This heuristic entails the tendency to adopt the option 

preferred by others (Cialdini, 2009). It is based on the notion that people often 

determine what is the correct choice in a certain situation by observing what other 

people think is correct (Asch, 1951; Lun, Sinclair, Whitchurch, & Glenn, 2007). The 

heuristic of social proof can be easily translated into simple influence tactics. 

Marketers frequently promote ‘fast-growing’ or ‘largest-selling’ products, suggesting 

these are popular products (Cialdini, 2009). Furthermore, in a well-known 

experiment on the effect of social proof on environmentally friendly behavior, 
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Cialdini and his colleagues demonstrated that by putting a door hanger in the 

bathroom that expresses that the majority of guests who stayed in that hotel room 

reused their towels, towel reuse almost tripled (Goldstein, Cialdini, & Griskevicius, 

2008).  

We reason that heuristics such as the social proof heuristic are especially 

effective in influencing food choices under conditions of low self-control. Indeed, 

other studies outside the food choice domain seem to support this reasoning. For 

instance, under low compared to high conditions of self-control, students chose to 

complete more extra surveys when a social norm was communicated that suggested 

that other students allegedly also completed extra surveys (Jacobson, Mortensen, & 

Cialdini, 2011). Moreover, the heuristic of consistency, referring to the felt need to 

continue with something once feeling committed to it (Cialdini, 2009) has been 

found to promote health behavior. When the heuristic of consistency was induced, by 

asking people questions about the foods they consume, people were more willing to 

keep a health and food diary, compared to when it was not (Fennis et al., 2009). 

There was no effect of the heuristic under conditions of high self-control, providing 

initial evidence that heuristics promote health behavior particularly under conditions 

of low self-control.  

All in all, the studies described above bring on the hypothesis that cues 

communicating social proof information can help making the impulsive food choice a 

healthy one, under conditions of low self-control.    

 

Aims and Overview of Chapters 

The overall aim of the present dissertation is to investigate an antecedent and a 

behavioral consequence of self-control failure. More specifically, this dissertation 

deals with a) investigating the influence of depletion sensitivity as a factor 

moderating the ego-depletion effect, and b) investigating the influence of the social 

proof heuristic on self-control outcomes. The present dissertation is divided into two 

parts, according to these aims. In the first part of this dissertation (empirical 

Chapters 2 and 3) we aim to investigate whether there are individual differences in 

sensitivity to ego-depletion, and whether these individual differences moderate ego-

depletion effects.  

More specifically, Chapter 2 consists of 3 studies that investigate whether 

people differ in their sensitivity to deplete their self-control resource. Study 2.1. tests 
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whether individual differences in sensitivity to ego-depletion exist. For this purpose, 

the Depletion Sensitivity Scale was developed (DSS). In study 2.2. it is tested whether 

the DSS sufficiently discriminates from other related self-control scales, and in the 

final study of this chapter, study 2.3., it is investigated whether individual differences 

in depletion sensitivity, as measured by the DSS, moderate ego-depletion effects in 

the lab.    

Chapter 3 then builds on Chapter 2 by empirically testing the effect of depletion 

sensitivity on naturalistic observations of self-control exertion, employing the 

Depletion Sensitivity Scale (DSS). A diary study was employed in which participants 

report all (healthy and unhealthy) snacks they buy during one week of keeping the 

diary. It is examined whether individual differences in depletion sensitivity predict 

self-control exertion in daily life, by analyzing the amount of unhealthy and healthy 

snack purchases.  

Taking a condition of ego-depletion as point of departure, the studies in the 

second part of the present dissertation (empirical Chapters 4 and 5) aim to 

demonstrate that low self-control conditions are not necessarily bad for goal directed 

behavior. We aim to investigate how low self-control conditions can be exploited to 

influence healthy food choices by the use of the social proof heuristic.  

In Chapter 4 we report a lab study that investigates whether a low level of self-

control can be beneficial for food choices. We test whether under low self-control 

conditions, people make more healthy food choices in a hypothetical food choice task 

when the social proof heuristic is available, compared to when it is not. We take into 

account whether the food choice involves a self-control dilemma, by manipulating 

whether the food choice represents a tradeoff choice between a healthy, but less tasty 

food item, and a tasty, but less healthy food item. Trade off choices are compared to 

control choices that do not represent a self-control conflict (e.g. a choice between a 

healthy, tasty item and an unhealthy, tasty item).  

Chapter 5, the final empirical chapter, describes a field study in which the effect 

of social proof cues on food choices under low self-control conditions is investigated 

in a supermarket. We investigate whether under low self-control conditions, people 

make more healthy food purchases when the social proof heuristic is available, 

compared to when it is not. This chapter builds on the findings of Chapter 4 by 

investigating actual (purchase) behavior, and by investigating the effect of social 

proof under low self-control conditions under challenging conditions, a noisy 
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supermarket environment, with a community sample. For a visual display of the 

relationships between concepts of the different empirical chapters, see Figure 1.1.  

 Finally, Chapter 6 summarizes and discusses the main findings from the 

empirical chapters. It is discussed whether there are individual differences in 

depletion sensitivity, and whether these individual differences predict self-control 

exertion. Furthermore, it is discussed whether the social proof heuristic is effective in 

promoting healthy food choices under low self-control conditions. We describe the 

theoretical and practical implications of our research, as well as the limitations and 

avenues for future research.   

In both lines of research in the present dissertation, we aim to translate our 

findings from the lab to the field. Chapter 3 aims to demonstrate the effects of 

depletion sensitivity on self-control exertion in a community sample outside the lab. 

With this, we aim to provide a stronger test of our theory of depletion sensitivity 

affecting self-control exertion. Moreover, in Chapter 5 we aim to demonstrate how 

social cues stimulate healthy food choices under low self-control conditions in a 

supermarket setting, with a community sample. With both field studies we aim to 

take a next step in theory building, by showing that the effects found in the lab hold 

under complex circumstances. In doing so, we provide a more critical test of our 

theories, which is crucial in view of the increased interest in replicating findings from 

artificial lab settings (e.g. Makel, Plucker, & Hegarty, 2012; Stroebe & Strack, 2014).  

Please note that the chapters are written in such a way that they can be read 

independently and in any order. As a consequence, there may be some overlap in the 

content of the following chapters.     
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Figure 1.1. Conceptual model describing depletion sensitivity moderating   

ego-depletion effects, and the effects of ego-depletion on food choices, depending on 

the availability of social proof cues.



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 




