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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.
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     CHAPTER 2 

“When the Going Gets Tough,              
Who Keeps Going?” 

Depletion Sensitivity Moderates the Ego-Depletion Effect 

 
 
Abstract  

Self-control relies on a limited resource that can get depleted, a phenomenon that 

has been labeled ego-depletion. We argue that individuals may differ in their 

sensitivity to depleting tasks, and that consequently some people deplete their self-

control resource at a faster rate than others. In three studies, we assessed individual 

differences in depletion sensitivity, and demonstrate that depletion sensitivity 

moderates ego-depletion effects. The Depletion Sensitivity Scale (DSS) was employed 

to assess depletion sensitivity. Study 1 employs the DSS to demonstrate that 

individual differences in sensitivity to ego-depletion exist. Study 2 shows moderate 

correlations of depletion sensitivity with related self-control concepts, indicating that 

these scales measure conceptually distinct constructs. Study 3 demonstrates that 

depletion sensitivity moderates the ego-depletion effect. Specifically, participants 

who are sensitive to depletion performed worse on a second self-control task, 

indicating a stronger ego-depletion effect, compared to participants less sensitive to 

depletion. 

 

 

 

 

 

This chapter is published as: 

Salmon, S.J., Adriaanse, M.A., De Vet, E., Fennis, B.M., & De Ridder, D.T.D. (2014).  ‘When the going 

gets tough, who keeps going?’ Depletion sensitivity moderates the ego-depletion effect. Frontiers in 

Psychology, 5, 647. 
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A wide variety of studies has demonstrated that the human capacity to exert 

self-control is limited (Baumeister, Bratslavsky, Muraven, & Tice, 1998; Baumeister, 

Vohs, & Tice, 2007). Whereas people are oftentimes well able to control their 

impulses, from time to time impulsive behavior aimed at short term gratification 

takes over and overrules behavior that is more beneficial in the long run. According 

to the limited strength model of self-control by Baumeister and colleagues (1998), 

self-control operates like a muscle that gets tired after repeated exertion: after an 

initial act of exerting self-control, like suppressing one’s urge to eat or act in an 

aggressive manner, individuals do not have sufficient self-control resources left to 

exert self-control in a second task, such as solving anagrams or endured performance 

on a hand grip task, an effect known as ‘ego-depletion’ (Baumeister et al., 1998; 

Muraven, Tice, & Baumeister, 1998; Schmeichel, Vohs, & Baumeister, 2003).  

The ego-depletion effect has been demonstrated in many settings, using a 

great variety of tasks and measures (Hagger, Wood, Stiff, & Chatzisarantis, 2010).  

Ego-depletion is now considered to be a robust phenomenon. It has also been 

demonstrated that self-control exertion is dependent on individual differences, such 

as experience with a certain ego-depleting task (Muraven, Baumeister, & Tice, 1999), 

or motivation to perform well on this task (Muraven & Slessareva, 2003; Sato, 

Harman, Donohoe, Weaver, & Hall, 2010), which may compensate for the lack of 

self-control resulting from previous self-control exertion. Also lay theories about self-

control have been found to predict levels of ego-depletion. When people hold the 

personal belief that self-control is a limited resource, they perform worse on a 

subsequent self-control task, than when they believe the self-control resource to be 

unlimited (Job et al., 2010). Notwithstanding the relevance of these concepts 

affecting self-control performance, we propose another, more generic concept that 

may affect self-control performance across a variety of ego-depleting situations, 

which we label ‘depletion sensitivity’. Specifically, we suggest that individuals may 

differ in the rate with which the self-control resource gets depleted as a consequence 

of depleting tasks and circumstances. We argue that some individuals will deplete 

their self-control resources faster than others when exerting self-control, and that 

sensitivity to depletion predicts ego-depletion distinct from other individual and 

situational differences that may influence self-control performance. In terms of the 

muscle metaphor, we propose that the 'self-control muscle' of some people has more 

endurance than the muscle of others. For instance, some individuals may deplete 
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their self-control resources only to a minor extent even after resisting numerous 

unhealthy food temptations during a party, whereas other people's resources may 

already get depleted after having resisted one instance of buying unhealthy foods 

during a brief grocery shopping trip.   

Taking the muscle metaphor of ego-depletion as a point of departure, our 

novel concept of depletion sensitivity bears two implications. First, people need 

muscle power to be able to exert effort at a certain moment. We posit that such 

power is determined by the size of the muscle, which entails one’s situation-invariant 

level of trait self-control, or individuals’ more general capacity to exert self-control 

(Baumeister & Alquist, 2009). High levels of trait self-control are related to several 

positive long-term outcomes, such as more academic success and less binge eating 

(De Ridder, Van Lensvelt-Mulders, Finkenauer, Stok, & Baumeister, 2012; Tangney, 

Baumeister, & Boone, 2004). Without a sufficient level of overall trait self-control, 

people will be less likely to exert self-control at a certain moment. So, in terms of the 

muscle metaphor, we compare trait self-control to the size of the muscle.  

Importantly, we state that besides the size of the muscle, the endurance of the muscle 

is relevant as well in predicting the exertion of effort. At this point, depletion 

sensitivity comes into play. Whereas trait self-control may affect the extent to which 

people will exert self-control in the first place, depletion sensitivity taps into 

differences in the extent to which people are able to repeatedly keep exerting self-

control over time. We argue that two individuals possessing similar levels of trait 

self-control may still differ in how fast their self-control resource gets depleted. We 

thus propose that whereas trait self-control refers to the size of the muscle , depletion 

sensitivity represents muscle endurance. Importantly, we do not expect these 

concepts to be unrelated. Individuals with a bigger muscle, who have a higher level of 

trait self-control, may be less sensitive to ego-depletion as they may have a larger 

self-control resource to draw from.  

A second implication of our reasoning regarding depletion sensitivity bears 

that the effects of trait self-control and depletion sensitivity may affect subsequent 

self-control performance in different ways. In line with previous studies we expect 

that trait self-control has an overall effect on self-control behavior, regardless of 

whether or not people are in a state of ego-depletion, and does not necessarily 

moderate the effect of ego-depletion on self-control behaviors (Schmeichel & Zell, 

2007). It should be noted though that whereas the majority of studies only revealed a 
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main effect of trait self-control on the exertion of self-control, a limited number of 

studies did report a moderating effect of trait self-control on self-control 

performance (e.g. DeWall, Baumeister, Stillman, & Gailliot, 2007; Gailliot, 

Schmeichel, & Maner, 2007; Imhoff, Schmidt, & Gerstenberg, 2013; Muraven, 

Collins, Shiffman, & Paty, 2005). The results of these studies are however 

inconclusive. Whereas a small number of studies found a buffering effect of trait self-

control, such that individuals high in trait self-control showed less self-control failure 

under conditions of ego-depletion, compared to individuals low in trait self-control  

(DeWall et al., 2007;  Gailliot et al., 2007; Muraven et al., 2005), other studies failed 

to find such an effect (Gailliot & Baumeister, 2007; Stillman, Tice, Fincham, & 

Lambert, 2009).   

In view of these inconclusive findings, we propose that another individual 

difference may be important, which we label depletion sensitivity. Importantly, we 

argue that depletion sensitivity reflects the rate at which resources are drained as a 

result of self-control demanding task requirements. In line with this 

operationalization of depletion sensitivity, our expectations are thus slightly different 

than for trait self-control. As depletion sensitivity refers to how fast one’s self-control 

resource gets depleted, we expect individuals who are sensitive to depletion to be less 

able to exert self-control on a second self-control task compared to individuals who 

are less sensitive to depletion. In other words, we expect depletion sensitivity to 

influence the exertion of self-control under circumstances of ego-depletion. 

Therefore, we particularly expect an interaction effect between self-control task 

attributes and depletion sensitivity.    

Surprisingly, the assumption that individuals may differ in depletion 

sensitivity has not been examined up to now. The primary aim of the present 

research is to demonstrate the relevance of the construct of depletion sensitivity. 

Specifically, in the present studies we investigate the proposition that individuals 

differ in their sensitivity to depleting tasks by examining the hypothesis that 

depletion sensitivity moderates the effect of ego-depletion on a subsequent self-

control task.  

         Study 1 assesses whether individual differences in sensitivity to ego-depletion 

exist, by employing the DSS, a novel scale that was designed to measure the rate at 

which individuals’ self-control resources get depleted in response to self-control 

requiring conditions. Study 2 examines the pattern of correlations of depletion 
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sensitivity with trait self-control (Tangney et al., 2004), state self-control (Ciarocco et 

al., 2010), lay beliefs about willpower (Job et al., 2010), impulsivity (Cyders et al., 

2007; Whiteside, & Lynam, 2001) and fatigue (Smet, Garssen, Bonken, & de Haes, 

1995). Study 3 investigates whether depletion sensitivity moderates the effect of a 

depleting task on a subsequent self-control task.  

 

Study 1 

The aim of the first study was to examine whether individual differences in ego-

depletion exist. 

 

Method 

Participants and procedure. Seventy-five participants (25.33% men) 

drawn from a community sample, with a mean age of 26.55 years (SD = 2.94) were 

recruited via social media, and voluntary participated in an online study. Participants 

completed the Depletion Sensitivity Scale and some demographic variables.  

Depletion Sensitivity Scale. First, a pool of 30 items that were deemed 

relevant to the concept of depletion sensitivity was generated by the five authors. The 

items, using Likert statements, all specified a situation in which people’s self-control 

resources may become depleted, for instance after actively inhibiting impulses or 

after making a range of decisions (e.g., Baumeister et al., 1998; Hagger et al., 2010; 

Vohs et al., 2008), followed by a statement on the experience of depletion, an 

example item being: ‘After I have made a couple of difficult decisions, I will be 

mentally fatigued’. Based on group discussions, items that showed too much overlap 

with other items, or items that did not exclusively seem to measure depletion 

sensitivity, were excluded from the scale. From the initial pool of items, 15 items 

were selected to be included in the Depletion Sensitivity Scale (see Table 1). All items 

are rated on 7 point scales ranging from 1 (totally disagree) to 7 (totally agree). High 

scores on these items are expected to indicate high depletion sensitivity.    
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 Table 1. Factor loadings of 15 items on the depletion sensitivity factor, Study 1  

                   * Bold items are included in the final version of the Depletion Sensitivity Scale 
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Results  

Factor analysis. Exploratory factor analysis with varimax rotation of the 15 

items yielded 5 factors with eigenvalues greater than one (4.42, 1.57, 1.40, 1.27, and 

1.07 respectively). However, as the scree plot revealed that the first factor was clearly 

dominant, the analysis was re-run constraining the analysis to one forced factor. 

Eleven items loaded ≥ .40 on this factor (based on the criterion proposed by Floyd & 

Widaman, 1995; R² = 29.46%; Factor loadings are presented in the Table 1). The four 

items with loadings below .40 were removed from the scale. The 11-item scale had 

good reliability, with a Cronbach’s alpha of .83. The mean score on the DSS was 4.13 

(SD = .87), ranging from 2.09 until 6.09, indicating that there is substantial 

variability in depletion sensitivity scores.   

Discussion 

We employed the DSS to assess individual differences in sensitivity to ego-

depletion. Scores on this scale demonstrate that individual differences in sensitivity 

to ego-depletion exist.  

 

Study 2 

The aim of this study was to examine how the construct of depletion 

sensitivity is associated with related constructs to assess its convergent and 

discriminant validity. 

 

Method 

Participants and procedure. Two hundred forty six participants (57.3% 

men) drawn from the online participant pool Amazon’s Mechanical Turk, with a 

mean age of 34.08 years (SD = 10.75), participated in an online study for money. 

Participants completed the Depletion Sensitivity Scale, the Trait Self-Control Scale 

(Tangney et al., 2004), the State Self-Control scale (Ciarocco et al., 2010), the lay 

beliefs about willpower scale (Job et al., 2010), the UPPS +P Impulsive Behavior 

Scale (Cyders et al., 2007; Whiteside, & Lynam, 2001), and the Multidimensional 

Fatigue Inventory (MFI; Smet et al., 1995).  

Measures. All items were rated on a 7 point scale ranging from 1 (totally 

disagree) to 7 (totally agree).   

Depletion sensitivity. Depletion sensitivity was measured by the 11-item 

DSS, as developed in Study 1 (Cronbach’s alpha = .92).  
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Trait self-control. The 13-item version of the Trait Self-Control Scale 

(Tangney et al., 2004) measures individual differences in self-control, an example 

item being ‘I am good at resisting temptation.’ (Cronbach’s alpha = .87). An index 

was created by averaging the scores on the items. 

State self-control. The State Self-Control Scale (Ciarocco et al., 2010) 

measures state self-control, an example item being ‘I feel sharp and focused’. The 

scale consists of 25 items (Cronbach’s alpha = .95). An index was created by 

averaging the scores on the items. 

Lay beliefs about willpower. The lay beliefs about willpower scale (Job et 

al., 2010), has 12 items (Cronbach’s alpha = .82) and consists of two subscales. One 

subscale, measuring individual beliefs in the unlimited ability to exert strenuous 

mental activity, consists of 6 items (Cronbach’s alpha = .84), an example item being 

‘After a strenuous mental activity, you feel energized for further challenging 

activities’. The other subscale measuring individual beliefs in the unlimited capacity 

to resist temptations also consists of 6 items (Cronbach’s alpha = .81), an example 

item being ‘Resisting temptations activates your willpower and you become even 

better able to face new upcoming temptations’. An index was created by averaging 

the scores on the items. 

Impulsivity. The UPPS+P Impulsive Behavior Scale (Cyders et al., 2007; 

Whiteside, & Lynam, 2001) has 59 items (Cronbach’s alpha = .96) and consists of 

five subscales. The first subscale measures urgency (12 items, Cronbach’s alpha = 

.92), which refers to the tendency to experience strong impulses, frequently under 

conditions of negative affect, an example item being ‘When I am upset, I often act 

without thinking’.  The second subscale measures premeditation (11 items, 

Cronbach’s alpha = .90), referring to the tendency to think and reflect on the 

consequences of an act before engaging in that act, an example item being ‘I usually 

think carefully before doing anything’. Subscale three measures perseverance (10 

items, Cronbach’s alpha = .86), which refers to an individual’s ability to remain 

focused on a task that may be boring or difficult, an example item being ‘I generally 

like to see things through to the end’.  Subscale four measures sensation seeking (12 

items, Cronbach’s alpha = .92), referring to a tendency to enjoy and pursue activities 

that are exciting, and an openness to try new experiences that may or may not be 

dangerous, an example item being ‘I generally seek new and exciting experiences and 

sensations’. Finally, the fifth subscale (added by Cyders et al., 2007) measures 
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positive urgency (14 items, Cronbach’s alpha = .97), referring to the tendency to 

experience strong impulses under conditions of positive affect, an example item 

being ‘I tend to lose control when I am in a great mood’. An index was created by 

averaging the scores on the items. To create this index we recoded the items of the 

premeditation and perseverance subscales, such that higher scores on these scales 

indicate lack of premeditation and perseverance, implying more impulsivity. 

However, for ease of interpretation, the original scores of these subscales are used in 

Table 2, in which higher scores on these scales indicate higher levels of 

premeditation and perseverance.  

Fatigue. The Multidimensional Fatigue Inventory (MFI ; Smets, Garssen, 

Bonke, & De Haes, 1995) measures five dimensions of fatigue, which are general 

fatigue, physical fatigue, mental fatigue, reduced motivation and reduced activity. 

For the present purpose, we used the composite score of fatigue. The scale consists of 

20 items (Cronbach’s alpha = .91), an example item being ‘It takes a lot of effort to 

concentrate on things’. An index was created by averaging the scores on the items. 

 

Results and Discussion 

Depletion sensitivity is moderately related to trait and state self-control, lay 

beliefs about willpower, impulsivity and fatigue, indicating that these scales measure 

conceptually distinct constructs. Furthermore, depletion sensitivity is moderately 

related to positive and negative urgency and perseverance, indicating that these 

aspects of impulsive behavior are related to depletion sensitivity, but measure 

conceptually distinct constructs as well (see Table 2 and 3 for means and 

correlations).   
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Table 2. Means, SD ‘s and correlations of the DSS with subscales of the UPPS+P 
Impulsive Behavior Scale,  Study 2 

 

 

Table 3. Means, SD’s and correlations of the DSS with related scales, Study 2 
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As a check of convergent validity, we assessed whether the factor structure 

found in Study 1 replicates in the current sample. Exploratory factor analysis with 

varimax rotation of the 11 items yielded 1 factor with an eigenvalue greater than one 

(6.05). Forced factor analysis with one factor  demonstrated that, again, all 11 items 

loaded ≥ .40 on this factor (R = 55.02%).   

The results show satisfactory convergent and discriminant validity. More 

specifically, the factor analysis replicated our previous results, thus indicating a 

reliable scale producing a similar (unidimensional) factor structure. In addition, the 

moderate relationships to the constructs assessed in the present study show that 

depletion sensitivity is partly related to these constructs (as it should be), while not 

showing so much overlap that it taps into the same constructs. Rather, in line with 

the factor analysis, the DSS measures a clearly defined, unidimensional construct, 

related to but still distinguished from, related constructs. This allows us to further 

investigate the hypothesis that depletion sensitivity may moderate the effects of ego-

depletion on a subsequent self-control task.    

 

Study 3  

Study 3 investigates the moderating effect of depletion sensitivity on actual 

ego-depletion effects, measured by scores on a cognitive performance task consisting 

of complex reasoning problems. Previous research has shown that performance on 

complex reasoning tasks requires self-control and is thus sensitive to ego-depletion 

(Fennis, Janssen & Vohs, 2009; Schmeichel et al., 2003). Depletion sensitivity is 

expected to moderate effects of ego-depletion on performance on this task. 

Specifically, as depletion sensitivity refers to one’s ability to keep exerting self-

control over time, we hypothesize that participants who are highly sensitive to 

depletion will perform worse on this second self-control task, indicating a stronger 

ego-depletion effect, compared to participants who report low scores on depletion 

sensitivity. 

Method 

Participants and procedure. One hundred and seven students 

participated in this study for money or course credit. Upon arrival at the laboratory, 

participants completed the DSS, and the self-control scales. Participants were then 

randomly assigned to the depletion or non-depletion condition, and performed the 

‘E-crossing task’ (see ego-depletion manipulation). Next, participants performed the 
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cognitive performance task. Finally, participants provided demographic information, 

were thanked and debriefed.    

One participant was excluded from the analyses because he did not complete 

the E-crossing task. Moreover, three participants who were outliers on the dependent 

variable as indicated by the standardized residuals calculated in the main regression 

analysis (see main analyses) were excluded from the analyses (standardized residuals 

> 2 [N = 2] and < -2 [N = 1]; Anderson, Sweeney, & Williams, 2009).  The final 

sample thus consisted of 103 participants (65% men) with a mean age of 19.77 years 

(SD = 1.86).   

Ego-depletion manipulation. The cover story for the self-control task told 

participants that the task was about written media. Participants were given an article 

that had been allegedly published in a popular magazine. In the non-depletion 

condition, participants had to cross out all the letters ‘e’ in this text. Participants in 

the depletion condition had to cross out all the letters ‘e’ in the first part of the text, 

and thereafter, in the second part of the text, only the letters ‘e’ that applied to 

certain complex rules, such as: ‘the letters ‘e’ that are two spaces removed from a 

consonant’ (conform the procedure of Baumeister et al., 1998). This more complex 

task has been found to deplete participants as they have to override their first 

impulse to cross out all the letters ‘e’.  

Cognitive performance.  The cognitive performance test was presented as 

part of a yearly student contest. The participant who answered most questions 

correctly would win 20 euro, increasing participants’ motivation to perform well 

(Baumeister & Vohs, 2007). The cognitive performance task consisted of 15 problems 

involving logical reasoning and word-relation problems (Schmeichel et al., 2003), an 

example item being: ‘medicine is to illness, as law is to.....  A: anarchy; B: discipline; 

C: treason; D: etiquette’, (correct answer is ‘A’). Participants were not required to 

complete the whole task, and were told they could quit this task whenever they 

wanted. The cognitive performance task, with the ratio between number of 

completed items and correct items serving as the most prevalent measure, has been 

identified as a valid indicator of ego-depletion (Fennis et al., 2009; Schmeichel et al., 

2003). However, since the variation in our data regarding the number of completed 

items was limited (78% completed 15 items and 10% completed 0 items), in the 

present study we only take into account the number of items answered correctly as 

dependent variable.   
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Measures. The scales that were administered were the same as in Study 2. 

All items were rated on 7-point scales ranging from 1 (totally disagree) to 7 (totally 

agree). Cronbach’s alpha's for depletion sensitivity (.84), trait self-control (.83) and 

state self-control (.93) were all satisfactory.   

Results 

Descriptives and randomization check. Mean scores and correlations 

are reported in Table 4. An ANOVA with ego-depletion condition as independent 

variable revealed no differences between conditions in depletion sensitivity (F(1,101) 

= 1.9; p = .17), trait self-control (F < 1) and state self-control (F < 1), indicating 

successful randomization. 

 
 
Table 4. Means, SD’s  and correlations Study 3 

 

 
  

 
Main analyses. To determine whether there was an interaction effect 

between depletion sensitivity and ego-depletion condition on cognitive task 

performance, a regression analysis consisting of three steps was conducted. Ego-

depletion condition was entered into the model in the first step. In step 2, state self-

control, trait self-control and depletion sensitivity were entered. In the final step, the 

interaction variable between depletion sensitivity and condition was entered. All 

continuous independent variables were mean centered before being entered in the 

regression analysis (Aiken & West, 1991).  See Table 5 for the results of this 

regression analysis.  
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The first step revealed a marginally significant effect (p = .056) of condition 

on task performance. Participants in the depletion condition had marginally less 

correct answers on the cognitive performance task (M = 5.29, SD = 3.53), compared 

to participants in the non-depletion condition (M = 6.51, SD = 2.83). Step 2 showed 

no significant effects of the control variables, and no main effect of depletion 

sensitivity (p ‘s > .61). The expected interaction between condition and depletion 

sensitivity on the number of correct answers was significant, β = - 1.00, t(97) = -3.07, 

p = .003 1 (See Figure 1 for the plotted interaction). Simple slopes analyses showed 

that for participants high in depletion sensitivity (+1 SD; Aiken & West, 1991), there 

was a significant effect of ego-depletion condition on number of correct answers, β = 

-.49, t(97) = -3.57, p = .001, whereas there was no effect of ego-depletion condition 

on number of correct answers for participants low in depletion sensitivity (-1 SD; 

Aiken & West, 1991), p = .40.    

In order to test whether trait self-control has a similar moderating effect as 

depletion sensitivity, a second regression analysis was conducted to test the effect of 

ego-depletion condition, trait self-control and their interaction on cognitive task 

performance. Step 1 and 2 were similar to the first regression, but in the third step 

the interaction variable between ego-depletion condition and trait self-control was 

entered instead.  Except for the first step (p = .056), none of the other steps were 

significant, p’s > .23.  

 

 

 

 

 

__________________ 
1
 To control for a possible effect of three outliers on our results, we ran the same regression 

analysis including these outliers (with standardized residuals > 2 [N = 2] and < -2 [N = 1]). 

The regression analysis shows that the interaction between ego-depletion condition and 

depletion sensitivity remains significant, β = -.34, t (100) = -2.24, p = .027. There were no 

main effects of ego-depletion (p = .11), state self-control (p = .96),  trait self-control (p = .84) 

and depletion sensitivity (p = .12) on task performance. Simple slopes analyses showed that 

for participants high in depletion sensitivity (+1 SD; Aiken & West, 1991), there was a 

significant effect of ego-depletion condition on number of correct answers, β = -.38, t(100) = 

-2.67, p = .007, whereas there was no effect of ego-depletion condition on number of correct 

answers for participants low in depletion sensitivity (-1 SD; Aiken & West, 1991), p = .64. 
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Table 5. Regression analysis of cognitive task performance, Study 3 
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Figure 1. The interaction between depletion sensitivity and ego-depletion condition 
on cognitive task performance, Study 3. 

  

 

Discussion 

Results from Study 3 confirm our hypothesis that depletion sensitivity 

moderates the effect of ego-depletion on a subsequent self-control task. As expected, 

individuals who scored high on depletion sensitivity were more affected by the self-

control task, in the sense that the ego-depletion effect was stronger for individuals 

high, than for individuals low in depletion sensitivity. Importantly, there was no 

interaction of trait self-control and ego-depletion condition, emphasizing the relative 

contribution of depletion sensitivity as compared to trait self-control. 
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General Discussion 

The present studies show that individuals differ in their sensitivity to 

depleting circumstances (Study 1), and that this depletion sensitivity construct is 

conceptually distinct from related constructs such as trait self-control, state self-

control, and lay beliefs about self-control (Study 2). Depletion sensitivity predicted 

self-control exertion under ego-depleting conditions (Study 3). The ego-depletion 

effect was stronger for individuals high, compared to individuals low in depletion 

sensitivity, as was shown by self-control performance on a cognitive performance 

task.   

With the present research we aimed to explore deeper the conditions under 

which ego-depletion manifests itself. We demonstrated that some individuals are 

more sensitive to depletion inducing tasks than others, and will consequently deplete 

their self-control resources at a faster rate in the face of depleting circumstances. Our 

findings suggest that ego-depletion is not an all or nothing phenomenon that is 

equally likely to lead to self-control failure for all individuals, but rather that it is 

more flexible and depends on individual capacities to deal with potentially depleting 

circumstances. This finding is also in line with the more general finding that 

motivation (Muraven & Slessareva, 2003), perceived task difficulty (vanDellen, 

Hoyle, & Miller, 2012), or personal beliefs about self-control (Job et al., 2010) may 

moderate ego-depletion effects (for an overview see Inzlicht & Schmeichel, 2012). 

The present findings also point to new avenues for countering the adverse 

effects that are often associated with depletion, such as disadvantageous decision 

making, and poorer cognitive performance (Baumeister et al., 1998; Wang, 

Novemsky, Dhar, & Baumeister, 2010). Our findings suggest that it might be useful 

to investigate ways to decrease people’s sensitivity to depleting circumstances, and 

enhance their 'muscle endurance'. Relatedly, future studies should investigate how 

people with high depletion sensitivity can protect themselves against depleting 

circumstances, for example by investigating the attentional and motivational 

processes in individuals with high and low depletion sensitivity (cf. Inzlicht & 

Schmeichel, 2012). Insight into these mechanisms may provide valuable information 

to teach depletion sensitive individuals how to deal with ego-depleting conditions.    

It should be noted that in contrast with the small number of studies showing 

that trait self-control moderates the effect of ego-depletion on self-control behaviors 

(DeWall et al., 2007; Gailliot et al., 2007; Imhoff et al., 2013; Muraven et al., 2005), 
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trait self-control was, unlike depletion sensitivity, not a significant moderator in the 

present studies. This underscores the relative contribution of the depletion 

sensitivity construct, as depletion sensitivity specifically captures the degree to which 

individuals are affected by depleting circumstances. Importantly, trait self-control 

and depletion sensitivity should not be viewed as completely unrelated as the 

correlations between these constructs were moderate (-.62 and -.43 in Studies 2 and 

3). This finding indicates that, overall, people with more capacity to exert self-control 

are also less sensitive to depleting circumstances.   

Our research is not without limitations. First, the third study involved 

participants from a student sample who were relatively young and well educated. In 

order to increase the external validity of our results, future research should examine 

the extent to which the findings of this study hold in a community sample. 

Furthermore, in the present studies, we only used cognitive tasks as manipulations 

and measures of ego-depletion. Moreover,  there was no significant main effect of 

ego-depletion condition on task performance in Study 3, which is in contrast to 

previously found ego-depleting effects of the e-erasing task on secondary self-control 

tasks (e.g. Baumeister et al., 1998; Tice, Baumeister, Shmueli, & Muraven, 2007). 

Future studies on depletion sensitivity should include other (non-cognitive) types of 

manipulations and measures of ego-depletion, such as the handgrip task or an 

emotion-regulation task (Muraven et al., 1998).  

Altogether, depletion sensitivity is a relevant concept in studying self-control 

processes. By identifying the mechanisms that determine who keeps going when the 

going gets tough and who does not we made a first crucial step in providing more 

detailed insight in self-control performance as affected by depletion sensitivity. 

 

 

 



       

39 

 

  CHAPTER 3  

Depletion Sensitivity Predicts 
Unhealthy Snack Purchases 
 

 

Abstract  

The aim of the present research is to examine the relation between depletion 

sensitivity - a novel construct referring to the speed or ease by which one’s self-

control resources are drained – and snack purchase behavior. In addition, 

interactions between depletion sensitivity and the goal to lose weight on snack 

purchase behavior were explored. Participants included in the study reported every 

snack they bought over the course of one week. The dependent variables were the 

number of healthy and unhealthy snacks purchased. The results of the present study 

demonstrate that depletion sensitivity predicts the amount of unhealthy (but not 

healthy) snacks bought. The more sensitive people are to depletion, the more 

unhealthy snacks they buy. Moreover, there was some tentative evidence that this 

relation is more pronounced for people with a weak as opposed to a strong goal to 

lose weight, suggesting that a strong goal to lose weight may function as a 

motivational buffer against self-control failures. All in all, these findings provide 

evidence for the external validity of depletion sensitivity and the relevance of this 

construct in the domain of eating behavior.     

 

 

 

 

 

 

 

 

This chapter is submitted for publication as:  

Salmon, S.J., Adriaanse, M.A., Fennis, B.M., De Vet, E., & De Ridder, D.T.D. Depletion sensitivity 

predicts unhealthy snack purchases. 
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Healthy eating starts with healthy food choices made at point-of-purchase 

settings, such as cafeterias, kiosks, and supermarkets. It has been estimated that 

individuals make over 200 of these food decisions per day (Wansink & Sobal, 2007). 

A critical factor determining whether people are able to make the healthy choice in 

these instances, is self-control. Self-control refers to the ability to alter thoughts, 

feelings, and actions in the service of attaining long-term goals (Baumeister, Vohs, & 

Tice, 2007). In terms of food choices, this can be conceived of as the ability to choose 

a healthy product that aligns with one’s long-term health goals instead of a tasty, 

unhealthy product that - despite being appealing on the short-term - jeopardizes 

these long-term goals.    

 Building on the notion that each act of self-control consumes self-control from 

a limited resource (Baumeister, Bratslavsky, Muraven, & Tice, 1998; Muraven & 

Baumeister, 2000), we recently demonstrated that the ability to exert self-control 

may largely depend on the speed by which one’s self-control resources are drained: a 

phenomenon that we coined depletion sensitivity (Salmon, Adriaanse, De Vet, 

Fennis, & De Ridder, 2014). Specifically, we found that some people deplete their 

self-control resources at a faster rate than others, and that these individual 

differences in depletion sensitivity predict actual self-control exertion under low self-

control conditions (Salmon, Adriaanse et al., 2014). To demonstrate this effect we 

used validated self-control tasks in a restricted lab setting. The aim of the present 

research is to investigate the external validity of the depletion sensitivity construct by 

observing how depletion sensitivity relates to real-life food purchase behavior in a 

community sample. 

Depletion Sensitivity  

The construct of depletion sensitivity is based on the ego-depletion paradigm, 

which refers to the limited human capacity to exert self-control (Baumeister et al., 

1998; Baumeister et al., 2007). After an initial act of self-control, such as inhibiting 

one’s emotional expressions, people are said to be ‘depleted’, meaning that they lack 

the capacity (Baumeister et al., 1998; Muraven & Baumeister, 2000; Muraven, Tice, 

& Baumeister, 1998) or motivation (Inzlicht & Schmeichel, 2012; Inzlicht, 

Schmeichel, & Macrae, 2014) to exert self-control on a second self-control task, such 

as resisting tempting chocolates and eating a healthy product instead. This ego-

depletion effect has been demonstrated in many different lab settings, with a variety 

of ego-depleting tasks and measures (Hagger, Wood, Stiff, & Chatzisarantis, 2010; 
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but for a critical note see Carter & McCullough, 2014, and Hagger & Chatzisarantis, 

2014). Notwithstanding the large number of studies that demonstrated the ego-

depletion effect, we argue that people differ in their sensitivity to ego-depleting tasks 

and situations and that, consequently, some people will deplete their self-control 

resource at a faster rate than others (Salmon, Adriaanse et al., 2014). To illustrate, 

we propose that where one person may already deplete his resources and indulge in a 

delicious, but unhealthy, chocolate cake after studying for an hour, another person 

may still have sufficient self-control resources to resist that same chocolate cake after 

studying the entire morning.     

The critical reader might wonder how depletion sensitivity can be 

distinguished from trait self-control, which has been found to relate to a variety of 

outcomes such as academic success, eating behavior, and overall well-being 

(Tangney, Baumeister, & Boone, 2004; De Ridder, Lensvelt-Mulders, Finkenauer, 

Stok, & Baumeister, 2012). In the ego-depletion paradigm, the self-control resource 

is compared to the working of a muscle (Muraven & Baumeister, 2000). Although 

this metaphor has been criticized as it may not adequately reflect the nature of self-

control (Inzlicht & Schmeichel, 2012; Inzlicht et al., 2014), it is helpful in illustrating 

the proposed difference between trait self-control and depletion sensitivity. In terms 

of this muscle metaphor of ego-depletion, one can compare trait self-control to the 

power of the muscle (Tangney et al., 2004). However, we argue that besides the 

power of the muscle, which determines the likelihood one will exert self-control in 

the first place, muscle endurance, or depletion sensitivity, determines how fast one’s 

self-control resource gets depleted. So, whereas two individuals may have similar 

muscle power (e.g. equal levels of trait self-control), one individual may drain his 

muscle power at a faster rate compared to another (e.g. is more depletion sensitive).     

Initial evidence for the relevance of depletion sensitivity was provided by showing 

that individual differences in depletion sensitivity predict the ability to exert self-

control under conditions of ego-depletion in the lab (Salmon, Adriaanse et al., 2014). 

Compared to individuals low in depletion sensitivity, individuals sensitive to 

depletion performed worse on a self-control task (i.e., logical reasoning task) after 

they had already exerted self-control in a first task (i.e. cognitive task in which 

participants override learned responses, the ‘E-erasing task’, Baumeister et al., 

1998). With the present study we aim to build on and extend our previous findings by 
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demonstrating how depletion sensitivity affects the ability to exert self-control 

outside the lab, in the context of food choices.   

Making food choices is frequently mentioned as a typical self-control dilemma 

(Baumeister, 2002; Faber & Vohs, 2004; Bruyneel, Dewitte, Vohs, & Warlop, 2006; 

Hofmann, Strack, & Deutsch, 2008; Salmon, Fennis, De Ridder, Adriaanse, & De 

Vet, 2014) and therefore makes an ideal context for further investigating the 

relevance of depletion sensitivity. We chose to focus on snacks as this is a food type 

that has previously been found to be predicted by self-control and that can be reliably 

categorized as healthy or unhealthy (e.g., Adriaanse, Kroese, Gillebaart, & De Ridder, 

2014; Salmon, Fennis et al., 2014). We expect depletion sensitivity to predict snack 

purchase behavior in real-life settings where people encounter several depleting 

circumstances during the day. By predicting self-control exertion in the field with a 

community sample, the present study aims to test the external validity of the 

depletion sensitivity construct.    

In the present study, participants’ goals to eat healthily and to lose weight will 

be included as additional predictors for exploratory reasons. That is, by including 

these predictors, we aim to provide an initial test of two additional, competing 

hypotheses; On the one hand it can be expected that depletion sensitivity is most 

likely to affect food choices for individuals with a strong long-term health or weight 

loss goal as the presence of such a goal is necessary for the experience of a self-

control conflict. It makes sense to expect that the presence of a self-control conflict is 

required for self-control to become of relevance, and thus for depletion sensitivity to 

predict food purchases. On the other hand, there is also reason to expect that the 

presence of a strong health or weight loss goal may actually function as a buffer 

against the effects of depletion sensitivity, resulting in a stronger effect of depletion 

sensitivity for individuals with a weak long-term health or weight loss goal. This 

hypothesis is grounded in recent findings that suggest that ego-depletion may 

(partly) be explained by a lack of motivation (Inzlicht & Schmeichel, 2012; Inzlicht et 

al., 2014).  

The Present Study     

To reliably assess food purchase behavior, participants kept a food diary in 

which they reported every snack they bought. The number of healthy snack 

purchases and the number of unhealthy snack purchases were aggregated over one 

week, and analyzed as the two main outcome measures. It was expected that 
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depletion sensitivity predicted the number of healthy and unhealthy snack 

purchases. Furthermore, in line with previous research that demonstrated effects of 

self-control on eating behavior (Adriaanse et al., 2014; Tangney et al., 2004; Wills, 

Isasi, Mendoza, & Ainette, 2007), trait self-control was also expected to predict snack 

purchases. However, note that stronger effects of depletion sensitivity and trait self-

control were expected for unhealthy rather than healthy snacks, as these represent a 

self-control dilemma between the immediate gratification of enjoying palatable foods 

and the long term benefits of eating healthily (Adriaanse et al., 2014; Dhar, 1997; 

Wang, Novemsky, Dhar, & Baumeister, 2010). Lastly, interaction effects of depletion 

sensitivity with the goal to eat healthily/to lose weight were explored. 

 

Method 

Participants and Procedure    

Participants were recruited via the website of the Netherlands Nutrition 

Center and could sign up for participation via email. After sign up, participants 

received a 7 day snack diary (Adriaanse, de Ridder, & De Wit, 2009) and a 

questionnaire via postal mail. One hundred eighty seven individuals signed up, and 

one hundred and eight individuals participated and returned their diaries by free 

postal mail. We excluded 12 participants who did not complete the entire study, as 

they did not fill out the questionnaire including the measures on depletion sensitivity 

or trait self-control (11.1%), so final analyses are based on a sample of 96 participants 

(7.3% men) with a mean age of 36.75 years (SD = 13.92) and a mean BMI of 23.84 

(SD = 5.11). Of these participants, 8.3% completed lower education (primary school 

or lower general secondary education), 36.5% completed a middle level of education 

(intermediate vocational education or higher general secondary education), and 

55.2% completed higher education (higher vocational education or university).         

Participants were instructed to report every snack they bought for one week in the 

snack diary and to fill out the questionnaire after completion of the diary. The 

measures in this questionnaire included depletion sensitivity, trait self-control, 

healthy eating goals and some demographic variables. After completion of the study, 

participants were thanked and debriefed. By participation, participants could win a 

small prize (a book).    
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Snack Diary   

The first pages of the snack diary included instructions for filling out the diary 

and an example of a diary entry. Participants were instructed to fill out one entry for 

every moment they bought (a) snack(s) during a period of one week. In this entry 

participants indicated which snack they bought, as well as the amount they bought. 

Participants were instructed to fill out an entry immediately after they bought (a) 

snack(s). Snacks were categorized per type of snack (e.g. fruits, vegetables, sweet 

snacks and salty snacks) and every category included an ‘other’ option that 

participants could fill out when the snack did not match any of the categories 

specified in the list. The amount of snacks was standardized per package or single 

product (for example one bag of crisps or one apple). Participants could fill out a 

maximum of 5 diary entries per day, resulting in a total of 35 diary entries.  

Descriptives purchase moment. Participants indicated per purchase 

moment where they bought the snack (e.g. at a supermarket, restaurant, kiosk, 

canteen, or somewhere else) and reported for whom they bought the snack (e.g. for 

themselves and/or others). In case participants bought the snack only for others the 

diary entry was excluded from the analyses, as buying a food product for someone 

else should not consume self-control resources (5.9% of all snacks were bought 

exclusively for someone else).    

Categorization of healthy versus unhealthy snacks. As the dependent 

variables were the number of healthy and unhealthy products, snack categories had 

been coded as healthy or unhealthy prior to the start of the study. This categorization 

was based on previous experience with snack diaries (Adriaanse et al., 2009; 

Verhoeven, Adriaanse, Evers, & De Ridder, 2012) and discussions with nutritional 

experts. In addition, we conducted a pilot study to further corroborate this 

categorization.   

This pilot study included 385 participants (9% men) drawn from the online 

participant pool Amazon’s Mechanical Turk with a mean age of 36.38 years (SD = 

12.13) and a mean BMI of 24.24 (SD = 5.15). Participants rated the healthiness of 

each of the 35 products on a 7-point scale, ranging from 1 (not healthy at all) to 7 

(very healthy). There was a significant difference between the products we coded as 

healthy (M = 5.64, SD = .57) and the products we coded as unhealthy (M = 

2.44, SD = .63; t(388) = 89.48, p < .001), matching our prior categorization.  
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Besides these 35 products, participants in the main study also mentioned new 

products in the ‘other’ categories. These remaining products (8.5% of all purchases) 

were categorized as healthy or unhealthy post-data collection based on discussions 

with nutritional experts. 

Data Analysis 

The total number of healthy snacks and the total number of unhealthy snacks 

bought over one week were calculated.   

Questionnaire  

All items were rated on a 7 point scale ranging from 1 (totally disagree) to 7 

(totally agree).   

Depletion sensitivity.  The 11-item Depletion Sensitivity Scale (Salmon, 

Adriaanse et al., 2014) measures individual differences in sensitivity to ego-

depletion, an example item being ‘After I have worked very hard at something, I am 

not good at reloading to start a new task’ (Cronbach’s alpha = .87). An index was 

created by averaging the scores on the items. 

Trait self-control. The 36-item version of the Trait Self-Control Scale 

(Tangney et al., 2004) measures individual differences in self-control, an example 

item being ‘I am good at resisting temptation’ (Cronbach’s alpha = .84). An index was 

created by averaging the scores on the items.  

Healthy eating goals. The goal to eat healthily and the goal to lose weight 

were measured by two separate items: ‘I have the goal to eat healthily’ and ‘I have the 

goal to lose weight’. 

 

Results 

Descriptives and Correlations  

Participants on average bought 7.49 snacks over the entire week (SD = 6.39), 

including 3.97 (SD = 3.89) healthy products and 3.52 (SD = 3.98) unhealthy 

products. Of all reported purchase moments (580 purchase moments in total), most 

of these products were bought in the supermarket (72.8%), and 27.2% were bought at 

other places, such as restaurants, kiosks and canteens.  

Participants were moderately sensitive to ego-depletion (M = 3.72, SD = 1.12) 

and had a moderately high level of trait self-control (M = 4.95, SD = .63). Moreover, 

participants had a strong goal to eat healthily (M = 6.25, SD = .78) and a moderately 

strong goal to lose weight (M = 3.92, SD =1.97). The goal to eat healthily was highly 
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skewed and therefore not normally distributed. Almost all participants (n = 94, 

97.8%) had a (moderately) strong goal to eat healthily (score of 5 or higher on a 7 

point scale). Because of this lack of variance, this variable is not included in the 

remaining analyses.  

Depletion sensitivity was positively related to unhealthy snack purchases (r = 

.27, p = .008), but was not related to healthy snack purchases (r = -.02, p = .83). 

Furthermore, depletion sensitivity was negatively related to trait self-control (r =  

-.57, p <.001) and positively related to the goal to lose weight (r = .33, p = .001). Trait 

self-control was negatively related to the goal to lose weight (r = -.28, p = .006), and 

marginally significantly related to healthy snack purchases (r = .19, p =.067), but not 

to unhealthy snack purchases (p= .30; see Table 1 for all means and correlations).        

Predicting Purchasing of Unhealthy Snacks        

A negative binomial regression analysis was conducted to test (a) whether 

depletion sensitivity predicts unhealthy snack purchases, and (b) whether there is an 

interaction effect between depletion sensitivity and the goal to lose weight on the 

amount of unhealthy snack purchases. In the first model, the control variables 

gender, age, education level and BMI were entered into the regression analysis as 

predictors. The goal to lose weight, trait self-control and depletion sensitivity were 

entered in model 2. In the final model, the interaction between depletion sensitivity 

and the goal to lose weight was entered. All continuous independent variables were 

mean centered before being entered in the regression analyses (Aiken & West, 1991).   

The result of this analysis is shown in Table 2.  The first model was marginally 

significant ( χ2(df = 5)= 9.76, p = .082) with gender (B= .97, p = .024) significantly 

predicting unhealthy snack purchases. Model 2 was also marginally significant (χ2(df 

= 8)= 14.88 , p = .062), with gender (B = .90, p =.040) and depletion sensitivity (B = 

.29, p =.034) significantly predicting unhealthy snack purchases. The final model 

was significant (χ2(df = 9)= 18.07, p =.034). Again gender (B = 1.00, p = .022) and 

depletion sensitivity (B = .36, p = .013) were significant predictors. Moreover, the 

interaction term between depletion sensitivity and goal to lose weight (marginally) 

significantly predicted the amount of unhealthy snacks bought (B = -.10, p = .075). 

Simple slope analyses to further disentangle the interaction effect demonstrated that 

for participants with a weak goal to lose weight (-1 SD; Aiken & West,1991), depletion 

sensitivity had a positive effect on the amount of unhealthy snacks bought, such that 

the more depletion sensitive participants were, the more unhealthy snacks they 
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bought (B = .56, SEB = .21,Wald χ2 (1,86)= 7.28, p = .007). However, for participants 

with a strong goal to lose weight (+1 SD), no significant effect of depletion sensitivity 

could be observed (B = .16, SEB = .16, Wald χ2 (1,86)= 1.03, p = .31; see Figure 1 for 

the plotted interaction).          

Predicting Purchasing of Healthy Snacks       

Similar regression analyses (see above) performed with healthy purchases as 

the dependent variable did not yield a significant model (all models p’s > .11). For 

more details see Table 3.  

 

 

Table 1. Means, standard deviations and correlations between study variables   
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Table 2. Negative binomial regression analyses for unhealthy snack purchases     

    
 

Table 3. Negative binomial regression analyses for healthy snack purchases     
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Figure 1. The interaction between depletion sensitivity and goal to lose weight on the 

amount of unhealthy snack purchases. 
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Discussion  

The present research investigated the effect of depletion sensitivity on 

unhealthy and healthy food purchases using a one-week daily registration of real-life 

snack purchase behavior. Findings showed that the more sensitive people are to ego-

depletion, the more unhealthy snacks they bought. These findings are in line with a 

previous lab study, in which we demonstrated that depletion sensitivity moderates 

the ego-depletion effect, such that the ego-depletion effect was stronger for 

individuals who are sensitive to ego-depletion, compared to individuals who are less 

depletion sensitive (Salmon, Adriaanse et al., 2014). By demonstrating the effect of 

depletion sensitivity on unhealthy snack purchases in the field with a heterogeneous 

community sample, we provide evidence for the external validity of the construct of 

depletion sensitivity and demonstrate its relevance for eating as a key health 

behavior. No evidence was found for the predictive validity of depletion sensitivity on 

healthy snack purchases. However, this finding is in line with previous work that 

demonstrated effects of trait self-control on unhealthy, but not healthy snack intake 

(Adriaanse et al., 2014) and with the notion that unhealthy snacks are - more so than 

healthy snacks - representative of a self-control dilemma between the immediate 

gratification of enjoying palatable foods and the long term benefits of eating healthily 

(Adriaanse et al., 2014; Dhar, 1997; Wang et al., 2010).  

Unexpectedly, trait self-control did not predict unhealthy food purchases in 

the present study. While this is at odds with previous studies on self-control and 

eating (e.g., Adriaanse et al., 2014; Tangney et al., 2004; Wills et al., 2007), it should 

be noted that these studies generally looked at unhealthy food intake (e.g., 

kilocalories consumed) rather than food purchases, which is likely to have more 

variance and thus more likely to show effects. In addition, and in stark contrast with 

the prevailing belief that eating is a prototype of a behavior that is highly influenced 

by the ability to exert self-control (e.g., Bauer & Baumeister, 2011; Hofmann, Rauch, 

& Gawronski, 2007; Kuijer, De Ridder, Ouwehand, Houx, & Van den Bos, 2008; 

Nederkoorn, Houben, Hofmann, Roefs, & Jansen, 2010; Vohs & Heatherton, 2000), 

a recent meta-analysis on the role of trait self-control (De Ridder et al., 2012)  showed 

that, of all behavioral domains, the effect size of self-control was actually the smallest 

in the domain of “eating behavior and weight control” (r = .17). Finally, it should be 

noted that the participants in our sample generally had a strong goal to eat healthily, 

which may have limited the effect of trait self-control.   
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In addition to the main effects of depletion sensitivity and trait self-control, the 

present paper aimed to explore the interaction effect of depletion sensitivity with the 

goal to lose weight (the goal to eat healthily could not be included due to a lack of 

variance) on healthy and unhealthy snack purchases. In an exploratory test of two 

competing hypotheses, we found a (marginally significant) interaction effect between 

depletion sensitivity and the goal to lose weight on unhealthy food purchases. People 

with a weak goal to lose weight were found to purchase more unhealthy snacks when 

they were higher rather than lower in depletion sensitivity, but for people with a 

strong goal to lose weight, there was no effect of depletion sensitivity. This finding - 

which was only marginally significant and should thus be interpreted with care - may 

suggest that a strong goal to lose weight functions as a motivational buffer against 

self-control failures. This suggestion is in line with the recently proposed hypothesis 

that ego-depletion effects are driven by a lack of motivation and are not so much a 

consequence of a limited cognitive resource (Inzlicht & Schmeichel, 2012; Inzlicht et 

al., 2014) and with research demonstrating that strong motivation may prevent ego-

depletion effects (Muraven & Slessareva, 2003; Sato, Harman, Donohoe, Weaver, & 

Hall 2010). More insight into the mechanisms underlying the ego-depletion effect 

and into the factors that may moderate the ego-depletion effect may yield valuable 

tools to decrease individuals’ sensitivity to ego-depletion. By for instance finding 

ways to improve cognitive capacity or motivation, people may become less depletion 

sensitive, which in turn may have positive effects on eating and other health 

behaviors.        

Several limitations of the present research must be noted. First, the present 

study has a correlational design, and therefore we cannot draw conclusions about the 

causality of the effect of depletion sensitivity on snack purchases. However, as the 

present study builds on a previous experimental study in a controlled lab setting 

(Salmon, Adriaanse et al., 2014), we can be relatively confident that depletion 

sensitivity affects unhealthy snack purchases rather than vice versa. A second 

limitation concerns the fact that the data of unhealthy and healthy snack purchases 

are self-reported, which is prone to retrospective bias. Although asking participants 

to report their snack purchases not only on a daily basis, but for each purchase 

moment separately minimizes the chance of underreporting, still the results should 

be interpreted with care. Lastly, it is important to note that in the present research we 

analyzed an aggregated number of several acts of self-control, by accumulating all 
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snacks participants bought during one week without having information about 

whether participants were depleted prior to making the purchase. However, because 

a one week period was employed, it can be assumed that several situations in which 

people had drained their self-control prior to making the purchase are incorporated 

in this measure. Still, since this ability to repeatedly exert self-control concerns 

exactly what the concept of depletion sensitivity entails, future studies should 

investigate the predictive value of depletion sensitivity in predicting sequential acts of 

self-control exertion.   

 Notwithstanding the aforementioned limitations, the results of the present 

study demonstrate that depletion sensitivity predicts the amount of unhealthy (but 

not healthy) snacks bought in daily life. This demonstrates that depletion sensitivity 

is a valuable factor in predicting naturalistic observations of food choice. Moreover, 

the results provided some tentative evidence for the suggestion that strong long term 

goals, such as the goal to lose weight, may provide a buffer against the negative effect 

of depletion sensitivity on health outcomes, such as unhealthy snack purchases.  
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     CHAPTER  4 

Health on Impulse 
When Low Self-Control Promotes Healthy Food Choices 
 

 

Abstract 

Food choices are often made mindlessly, when individuals are not able or willing to 

exert self-control. Under low self-control, individuals have difficulties to resist 

palatable but unhealthy food products. In contrast to previous research aiming to 

foster healthy choices by promoting high self-control, this study exploits situations of 

low self-control, by strategically using the tendency under these conditions to rely on 

heuristics (simple decision rules) as quick guides to action. More specifically, we 

associated healthy food products with the social proof heuristic (i.e., normative cues 

that convey majority endorsement for those products). One hundred seventy seven 

students (119 men), with an average age of 20.47 years (SD = 2.25) participated in the 

experiment. This study used a 2 (low vs. high self-control) x 2 (social proof vs. no 

heuristic) x 2 (trade off vs. control choice) design, with the latter as within subjects 

factor. The dependent variable was the number of healthy food choices in a food 

choice task. In line with previous studies, people made fewer healthy food choices 

under low self-control. However, this negative effect of low self-control on food 

choice was reversed when the healthy option was associated with the social proof 

heuristic. In that case, people made more healthy choices under conditions of low 

self-control. The present findings demonstrate that low self-control may be even 

more beneficial for healthy food choices than high self-control in the presence of a 

heuristic. Exploiting situations of low self-control is a new and promising method to 

promote health on impulse. 

 

 

 

This chapter is published as: 

Salmon, S. J., Fennis, B. M., de Ridder, D. T. D., Adriaanse, M. A., & de Vet, E. (2014). Health on 

impulse: When low self-control promotes healthy food choices. Health Psychology, 33, 103-109.  

 



Chapter 4 

54 

 

Most models of health behavior assume that a high level of self-control is a 

prerequisite for making healthy food decisions (e.g., Hofmann, Friese, & Wiers, 

2008; Schwarzer, 2008). Nevertheless, food decisions are often made mindlessly in 

an impulsive way, when individuals have low self-control and consequently are 

unable to exert the effort to warrant a well-considered, balanced decision (Bargh, 

2002; Wansink & Sobal, 2007). Whereas previous research and interventions in 

healthy eating behavior frequently attempted to promote the exertion of self-control 

(e.g. Herman & Polivy, 2011), we contend that this may not be the best option to 

increase healthy food choices. Rather, our approach seeks to render the impulsive 

and automatic choice the healthier one, by exploiting situations of low self-control 

rather than fighting them. Our approach rests on typical characteristics of impulsive 

decision making under low self-control conditions that can be mobilized to foster 

healthier choice behavior.   

Self-Control and Food Choice   

Self-control refers to the ability to alter or override impulsive responses and 

regulate thoughts and behavior (Carver & Scheier, 1981; Metcalfe & Mischel, 1999; 

Vohs & Baumeister, 2004). High levels of self-control are related to several positive 

outcomes, such as more academic success and higher level of overall well-being (De 

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

Baumeister, & Boone, 2004). In addition, high self-control has positive effects on 

health-related outcomes, such as increased levels of healthy eating, less binge eating, 

reduced alcohol consumption, and more physical exercise (De Ridder et al., 2012; 

Tangney et al., 2004; Wills, Isasi, Mendoza, & Ainette, 2007). In contrast, low self-

control has been associated with adverse consequences such as decreased task-

related performance and unhealthy behaviors, such as engaging in unprotected sex, 

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

Friese & Hofmann, 2009; Hernandez, & Diclemente, 1992; Tangney et al., 2004).   

It is important to note that recent research has shown that self-control relies 

on a limited resource, akin to a strength or energy (Baumeister, Bratslavsky, 

Muraven, & Tice, 1998; Hagger, Wood, Stiff, & Chatzisarantis, 2010; Muraven& 

Baumeister, 2000). Repeatedly exerting self-control will use up the resource, 

impairing subsequent self-regulatory success, a state known as self-regulatory 

resource depletion (or ego-depletion). In such a state of low self-control, effortful and 

reflective planning becomes difficult and people typically have to resort to non-
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reflective, impulsive decision-making strategies. Importantly, a state of resource-

depletion has been found to heighten sensitivity to immediate and concrete 

environmental influences, such as tempting foods and other situational cues 

(Bruyneel, Dewitte, Vohs, & Warlop, 2006; Hofmann, Strack, & Deutsch, 2008). 

Conversely, high self-control individuals are better able to transcend the lure of the 

here and now and use a more effortful, reflective strategy of behavior regulation, in 

line with longer term goals and values (e.g. Baumeister, Gailliot, DeWall, & Oaten, 

2006; Hofmann, Friese, & Strack, 2009).    

Because of these properties, more traditional approaches to health promotion 

have typically relied on fostering increased level of self-control, in such guiding 

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

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

2004). Strikingly, though, these efforts to raise self-control to face the challenges of 

overcoming unhealthy consumption have seen only limited success (Herman & 

Polivy, 2011; Michie, Abraham, Whittington, McAteer, & Gupta, 2009). Indeed, 

ample research has shown that the bulk of health-related (consumption) choices are 

made under mindless conditions, when self-control is low rather than high (Bargh, 

2002; Wansink & Sobal, 2007). As a result, chances for health promotion might be 

substantially improved when this default state of reduced self-control is accepted and 

exploited rather than challenged and fought. This calls for examining strategies that 

rely on the properties of decision making under low self control conditions for their 

effectiveness. This is a key objective of the present research. More specifically, we 

argue that a low level of self-control does not by definition have to result in unhealthy 

food intake. Rather, we propose that whether food decisions will be healthy or 

unhealthy under these conditions depends on external cues available in a situation. 

Specifically, we argue that low levels of self-control make individuals more impulsive 

and more prone to external, environmental cues. We also argue that when such cues 

prompt the individual to make more healthy decisions, low levels of self-control 

result in an impulsive adoption of healthy choices. We attempt to make the healthy 

option the impulsive one by associating it with an external salient cue, in the form of 

an influence heuristic.  

Heuristic Food Decision Making   

Under conditions of low self-control, individuals have the tendency to use 

impulsive decision making strategies, such as relying on salient cues or heuristics 
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(Fennis, Janssen, & Vohs, 2009; Janssen, Fennis, Pruyn, & Vohs, 2008). Heuristics 

are quick and simple decision rules that are assumed to save self-control resources, 

by excluding part of the information (Gigerenzer & Gaissmaier, 2011; Shah & 

Oppenheimer, 2008). Heuristics, thereby, provide an automatic and “easy way out” 

for individuals who are low in self-control.  

External influence heuristics include the principles of reciprocity (the felt need 

to return a favor), scarcity (the need to acquire what is less available) and social 

proof (the tendency to adopt the option preferred by others; Cialdini, 2009; Lun, 

Sinclair, Whitchurch, & Glenn, 2007). Each of these principles can be translated into 

simple influence tactics. For example, the social proof heuristic can be translated into 

a tactic making group norms salient. In a well-known study on towel use in hotels, 

respondents were asked to reuse their towels, rather than having them refreshed 

daily during their stay. Towel reuse almost tripled by simply communicating on the 

door-hanger that “a study showed that a majority of people in this room (e.g., room 

313) chose to reuse their towels” (Goldstein, Cialdini, & Griskevicius, 2008). There 

are however also examples in the domain of health behavior. Whereas the food 

industry often promotes palatable, unhealthy food choices by means of heuristics, 

such as heuristics of  social proof or scarcity (e.g. limited edition), we suggest that 

these heuristics may also work in a healthy direction. A first piece of evidence from 

Fennis et al. (2009) demonstrated that simple tactics such as paying consumers a 

compliment or offering them a modest incentive (inducing the reciprocity heuristic) 

promoted behaviors relevant for one’s health (monitoring one’s eating behavior for 

two weeks). It is important that this research showed that these behaviors in response 

to salient heuristics were especially prevalent under low self-control, when 

individuals would otherwise not be inclined to engage in these behaviors.   

Taken together, we hypothesize that the negative effect of low self-control on 

food choice only occurs when no influence heuristic has been presented: when the 

healthy option is associated with an influence heuristic, we expect individuals under 

low self-control to make more healthy food decisions, in line with the heuristic. We, 

thus, expect that in the presence of a heuristic, low self-control individuals are equally 

capable of making healthy choices as individuals under high self-control conditions.  

Furthermore, to test more stringently the assumption that low self-control only 

predicts unhealthy food decisions when the food choice represents a self-control 

conflict between a palatable option that is immediately gratifying and a healthy 
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option that is beneficial in the long term (Dhar, 1997; Wang, Novemsky, Dhar, & 

Baumeister, 2010), we manipulated whether or not the food choice represents a self-

control dilemma. Half of the decisions are trade off food choices representing a self-

control conflict between healthy and tasty food products, whereas the other half 

represent food choices between healthy versus unhealthy food products that are 

equally tasty and, thus, do not consume self-control resources. We expect that the 

proposed effects would only occur in case of trade off choices that represent a self-

control dilemma. 

 

Method 

Participants and Design 

One hundred seventy-seven students (119 men), with an average age of 20.47 

years (SD = 2.25) participated in the experiment in exchange for money (€3.50) or 

course credit. The study used a 2 (self-control: low vs. high) x 2 (social proof heuristic 

vs. no heuristic) x 2 (trade off choice vs. control choice) mixed design, with the latter 

as within-subjects factor.  

Procedure 

 In this study, we investigate whether we can promote healthy food choices 

under low self-control conditions in an innovative way by using an influence 

heuristic. We will manipulate the influence heuristic of social proof by presenting 

salient statistical information about the food choice of a relevant reference group. In 

addition, level of self-control will be manipulated by a frequently used ego depleting 

task (adopted from Baumeister et al.,1998). By doing so, we can establish the effect of 

an influence heuristic on food choice under conditions of low and high self-control. 

The dependent variable in our study is the number of healthy food choices 

participants make in a food choice task.   

The experiment was presented as a study about written media and marketing. 

Upon arrival at the laboratory, participants completed a demographic questionnaire 

and rated their current affect. Participants were randomly assigned to the low or the 

high self-control condition, and performed the “E-crossing task”, an established 

regulatory ego-depletion task (adopted from Baumeister et al., 1998; see 

Manipulations). Next, participants performed a food choice task. This task consisted 

of six food product pairs, in which participants had to chose between healthy versus 

unhealthy food products (three of these represented a self-control dilemma, based on 
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a pilot study, see Food Choice Task). Participants were randomly assigned to either 

the social proof heuristic condition or to the no heuristic condition. Next, 

participants’ goal to eat healthy was measured, after which participants were thanked 

and debriefed.                                                                                                                                                                                                                     

Manipulations 

 Self-control. Following the self-control strength approach delineated earlier, 

we used an established and validated task to vary self-control, adopted from 

Baumeister et al. (1998, see also Hagger et al., 2010 for an overview of this and other 

paradigms to induce differential levels of self-control). To be more specific, in the 

high self-control condition, participants had to cross out all the letters “e” in a text, 

whereas in the low self-control condition participants had to cross out all the letters 

“e” in the first part of the text, and thereafter, in the second part of the text, only the 

letters “e” that applied to certain complex rules, such as, “the letters E that are two 

spaces removed from a consonant”. Therefore, participants in the low self-control 

condition had to override their first impulse to cross out all the letters “e”. The cover 

story for this self-control task implied that the task was about written media. 

Participants read an article that could have been published in a popular magazine, 

about a girl that decides to study at the art academy. After the e-erasing task they had 

to fill out some filler questions about the article, such as in which magazine this 

article could have been published and what the target group of the article should be.  

It is important to note that previous studies have shown that applying complex 

rules for crossing out the “e’s” reliably drains self-regulatory resources and, thus, 

lowers self-control ability compared to the condition where individuals simply 

crossed out every “e” and, thus, retained their self-regulatory resources (Baumeister 

et al., 1998; Hagger et al., 2010).    

Social proof heuristic. In the heuristic condition, the social proof heuristic 

was associated with the healthy options in the food choice task. A pie chart was 

presented next to each product pair, which allegedly represented the percentage of 

choices of students who previously participated in this experiment. These percentages 

indicated that the majority of these participants (varying from 65% to 85%) had 

chosen the healthy food product (for instance the banana), without explicitly stating 

that the specific product was the healthy option. Providing statistical information 

about the majority of a reference group is an established way to manipulate social 
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proof (e.g., Goldstein et al., 2008). In the condition without heuristic, no statistical 

information about participants' choices in previous studies was provided.   

Food Choice Task 

The food choice task consisted three trade off and three control product pairs. 

These product pairs were determined in a pilot study. Participants indicated which of 

the two products they would prefer at that moment. The dependent variables are the 

number of healthy choices for trade off and for control product pairs, both ranging 

from zero to three.   

Pilot study tradeoff versus control food product pairs. In order to 

pose a self-control dilemma, the food product pairs in the study should represent a 

tradeoff between the goal to eat healthily and the goal to enjoy palatable foods.  

Therefore, these tradeoff product pairs have to include one tempting, but unhealthy, 

palatable food product, and one healthy food product that is not very palatable. In 

order to select tradeoff product pairs, we conducted a pilot study in a separate sample 

of 90 participants (60 men) with an average age of 19.69 years (SD = 2.05). 

Participants evaluated the healthiness (e.g. ’How healthy do you think this product 

is’) and attractiveness (e.g. ‘How attractive do you find this product?’) of 12 food 

product pairs on 7 point scales ranging from 1 (not at all) to 7 (very much).  

On the basis of the evaluations, three trade off product pairs were selected that 

differed significantly on the healthiness dimension and on the attractiveness 

dimension; chocolate bar  vs. cereal cookie, crisps vs. rice crackers with peanuts, and 

crisps vs. mixed nuts and raisins. In these tradeoff product pairs, the healthy option is 

evaluated to be healthier and less attractive than the unhealthy option, representing a 

self-control dilemma between healthy eating goals on the one hand and the goal to 

enjoy palatable foods on the other. Additionally, three product pairs that did not 

represent a tradeoff (i.e., that differed significantly on healthiness but not on 

attractiveness) were selected out of the remaining product pairs as control pairs;  

chocolate cookie vs. fruit biscuit, Dutch caramel waffle  vs.  banana, and chocolate vs. 

grapes (see Table 1 and 2 for all means and standard deviations).  So, in these control 

product pairs, no self-control dilemma is involved. Choosing the healthy option is not 

assumed to consume self-control resources when the healthy option is equally 

attractive as the unhealthy one. 
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Table 1. Perceived healthiness of food products for trade off pairs and control pairs 
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Table 2. Perceived attractiveness of food products for trade off pairs and  

control pairs 

 

 
 

Control Variables  

Hunger, affect and goal to eat healthily were measured in order to determine 

whether there were any differences between conditions in these variables that might 

affect food choices. 

Hunger.  Hunger was measured with one item, ‘How hungry do you feel at 

this moment?’ on a 7 point scale ranging from 1 (not at all) to 7 (very much). 
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Affect. The extent to which participants experienced positive versus negative 

affect was measured with one item, ‘How do you feel at this moment?’ on a 7 point 

scale ranging from 1 (very negative) to 7 (very positive). 

Healthy eating goal. Healthy eating goal was measured with one item, ‘To 

what extent do you have the goal to eat healthily?’ on a 7 point scale ranging from 1 

(not at all) to 7 (very much). 

 

Results 

Descriptives and Randomization Check 

Participants reported a positive level of affect (M = 5.14, SD = .96), and a 

moderate level of hunger (M = 4.17, SD = 1.71). On average, participants valued the 

goal of healthy eating (M = 4.97, SD = 1.44).  Three separate analyses of variance 

(ANOVAs) with hunger (F = 1.85; p = .14), affect (F < 1; p = .45) and healthy eating 

goal (F < 1; p = .56) as dependent variables revealed no significant differences 

between the four conditions, which indicates that randomization of participants was 

successful. Moreover, a Chi-Square test with gender as dependent variable also 

revealed no significant differences between conditions, χ2(3, N = 177) = 0.25, p = .86.  

The average amount of healthy food choices for trade off product pairs was .81 (SD = 

.85), and for control product pairs 1.67 (SD = .96) on a scale ranging from zero to 

three healthy choices.  The amount of healthy choices made was significantly related 

to hunger (r =.-.159, p =.034) and goal to eat healthy (r = .192, p = .011).  

Effects of Low Self-Control and Heuristic on Food Choice   

To test the effect of self-control, heuristic, and their interaction on healthy 

choices for trade off versus control product pairs, a mixed ANOVA was performed, 

with self-control and heuristic as between subject factors and choice type (trade off 

vs. control) as within subjects factor.  There were no main effects of self-control and 

heuristic on the number of healthy choices made, all Fs <1. However, the ANOVA 

revealed a main effect of choice type on the number of healthy choices, F(1, 173) = 

118.82, p = < .001, η2 = .41. Participants made more healthy control choices (M = 

1.67, SD = .96) than healthy trade off choices (M = .81, SD = .85). There were no   

two-way interactions of type of choice and self-control, and of type of choice and 

heuristic on the total amount of healthy choices made, all Fs <1.  

 



When low self-control promotes healthy food choices 

      

63 

 

The expected three way interaction was significant, F(1, 173) = 6.27, p = .013, 

η2 =.04.¹ To decompose the interaction, we will separately describe the findings for 

control choices and for trade off choices. As expected, no main effects of self-control 

and heuristic on healthy choice were revealed for the control product pairs, Fs <1.  

Also, no significant interaction effect of self-control and heuristic on food choice was 

found for the control product pairs, F<1 (see Figure 1).   

 

 

 

 

Figure 1. The effects of self-control and heuristic on the number of healthy control 

choices. 

 

 

 

 

 

¹ Because the amount of healthy choices made was significantly related to hunger and goal to 

eat healthy, we added these variables as covariates to the main analyses. Goal to eat healthy (F = 5.34; 

p = .022, η2 = .03) was significant as covariate and hunger was marginally significant (F= 3.40, p = 

.067, η2 = .02). The found effects remained similar; there was a main effect of choice type, F(1, 171) = 

12.41, p = .001, η2 =.07, and the three way interaction remained significant, F(1, 171) = 6.75, p = .010, 

η2 =.04. For sake of clarity we present only the mixed ANOVA’s in the results section of this paper.  
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For the product choices involving a tradeoff, there were no main effects of self-

control (F < 1; p = .87) and heuristic (F = 1.55; p = .22) on food choice, which is in 

line with our expectations. A separate ANOVA with self-control and heuristic as 

independent variables showed an interaction effect of self-control and heuristic on 

healthy trade off choices F(1, 173) = 9.20, p = .003,  η2 =.05. Simple main effects 

showed that for participants high in self-control, there was no difference in number 

of healthy choices between the heuristic (M = .71, SD = .72) and the no heuristic 

condition (M = .93, SD = .80; F(1, 173) = 1.65, p = .201). For participants low in self-

control the number of healthy choices was higher in the heuristic (M = 1.07, SD = 

1.06), compared to the no heuristic condition, (M = .53, SD =.70; F(1,173) = 8.90, p = 

.003, η2 =.05). Stated differently, in the no heuristic conditions, participants who 

were low in self-control made less healthy choices than participants high in self-

control, F(1, 173) = 5.14, p = .025,  η2 = .03, whereas in the heuristic conditions, 

participants who were low in self-control made more healthy choices, compared to 

participants high in self-control, F(1, 173) = 4.09, p = .045,  η2 = .02 (see Figure 2).   

 

 

 

*   = p <.01 
** = p <.05 
 

Figure 2. The effects of self-control and heuristic on the number of healthy trade off 

choices. 
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Discussion   

Although previous studies have assumed that high self-control is required to 

engage in healthy decision making about foods, the present findings show that the 

negative effect of a low level of self-control on food choice can be eliminated when a 

choice between foods is accompanied by an influence heuristic. The present results 

even suggest that the effect of self-control on food choice can be reversed in the 

presence of an influence heuristic. In line with previous research on food choice and 

eating behavior, participants made fewer healthy food choices under conditions of 

low, than under conditions of high self-control, when no heuristic pointing towards 

the healthy option was available. However, when the healthy food option was 

associated with a social proof heuristic, participants made more healthy food choices 

under these low self-control conditions. Our findings thus demonstrate that 

conditions of low self-control may be even more beneficial for healthy eating behavior 

than high self-control in the presence of a heuristic.      

This is in line with previous research on persuasion and heuristics, showing 

that individuals are especially prone to the influence of heuristics when they are low 

in self-control (e.g. Fennis et al., 2009). Under high self-control conditions, people 

will react less impulsive, because their reflective system is more active. Therefore, 

people high in self-control may be able to override their impulsive tendencies towards 

situational influences like the social proof heuristic. Because of these reflective 

capacities under high self-control, people are expected to make more deliberate, often 

healthy, choices, regardless of whether a heuristic is available. Therefore, decision 

making of low self-control individuals may be more amenable to situational 

influences than that of their high self-control counterparts and consequently, a 

heuristic pointing towards the healthy option in case of low self-control is expected to 

contribute more to healthy food choices, compared to situations of high self-control. 

Nevertheless, our findings also demonstrate that a relatively large proportion 

of the choices in all conditions involved unhealthy ones. This even holds for the 

control product pairs, in which the two choice options are equally attractive but differ 

in healthiness. Remarkably, healthiness did not seem to play a role in these control 

choices, since participants chose the unhealthy product in almost half of the product 

choices, in both low and high self-control conditions.  

Surprisingly, participants still made a substantial number of unhealthy food 

choices in high self-control conditions. This is a remarkable finding, since it has often 
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been assumed that a sufficient level of self-control is not so much a necessary but 

rather a sufficient condition to make healthy food decisions. Our findings suggest that 

high levels of self-control are not indisputable beneficial for healthy eating behavior. 

This is in line with previous research, showing that high levels of trait self-control had 

relatively weak effects on healthy eating compared to other behaviors that are 

beneficial in the long run, such as academic performance (De Ridder et al., 2012).  

Together, the present findings suggest that we are not doomed to make 

unhealthy food decisions under low self-control conditions. This is important, since 

the majority of food choices are made automatically, when individuals do not have 

the capacity or willingness to exert self-control. Whether food decisions are healthy 

or unhealthy under these circumstances is dependent on the environment in which 

individuals make food decisions. When an unhealthy option is suggested, people will 

probably decide for an unhealthy product - as has been shown in previous research 

(e.g., Hofmann, Friese, et al., 2008). However, findings from the current study 

suggest that an external influence heuristic associated with the healthy option will 

steer people, in a relatively mindless way that does not require self-control resources, 

towards choosing the healthy alternative. These findings are in line with the premises 

of dual systems theories posing that low self-control promotes impulsive behavior, 

regardless whether these impulses relate to healthy or unhealthy behavior.  

  The current findings extend the literature on influence heuristics by showing 

that influence heuristics are effective in supporting people to make the healthy choice 

when trade off decisions that pose a self-control conflict are involved. Up to now, the 

effectiveness of several influence heuristics has been proven for a diversity of 

behaviors, such as donating money to charities, participating in research, or 

becoming a member of a specific organization (e.g., Fennis et al., 2009; Janssen et 

al., 2008). However, none of these prior studies examined behaviors in which the 

conflicting goals are as salient and tempting as trade off decisions between either or 

not choosing a palatable food. The present research suggests that also in situations 

with a salient and tempting food option that is in conflict with a long term goal, the 

influence heuristic of social proof is an effective method to increase healthy food 

decisions under conditions of low self-control.  

Furthermore, with the present findings we present a novel social influence 

perspective on health promotion and persuasion. Prior research and interventions in 

healthy eating behavior mainly attempted to convince people by cognitive means, 
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such as increasing self-monitoring, perceived self-efficacy, or perceived control 

(Bandura, 2004; Conner et al., 2002; Rosenstock, 1990). Moreover, the elaboration 

likelihood model for instance suggests that in order to effectively influence behavior, 

messages should be elaborated upon (Chaiken, 1980). Since people often do not have 

the willingness or capacity to make well-deliberated decisions, health behavior is 

often determined by impulsive influences. With the present results we show that 

these impulsive tendencies provide a promising opportunity to mindlessly steer 

people towards healthy food choices.     

Limitations and Directions for Future Research     

 Our research has some limitations. First, the study involved participants from 

a student sample who are relatively young and well educated, including a large 

proportion of men. Although we do not have any indications that our results will be 

different in other populations, future research should study a broader sample, in 

order to increase the generalizability and external validity of the current findings.  

Second, the food choices participants made involved virtual rather than actual food 

choices. Future research should study influence heuristics in actual food choices with 

real life implications for eating behavior. On the one hand one might argue that the 

impact of influence heuristics might be reduced, since the palatable qualities of the 

actual food items will become more salient, and previous work has shown that real 

food items indeed present a substantial challenge to resource depleted consumers 

(Bruyneel et al., 2006). On the other hand, there is ample research showing that 

subtle heuristics are  still very well capable of directly affecting actual overt, behavior, 

both within and beyond the health domain (e.g., Fennis et al., 2009), an issue that 

future research might be able to flesh out. A third limitation is that we studied only 

one heuristic influencing choices under conditions of low self-control. Future 

research should consider whether other types of heuristics can turn unhealthy choices 

into healthy ones to the same extent as the social proof heuristic. Finally, the effect 

sizes of our findings are in the small to modest range. Nevertheless, this  range of 

values is plausible given the subtlety of our manipulations and the dichotomous 

nature of the DV’s used. Moreover, as much research in social influence testifies 

(Cialdini, 2009), subtle social influences can ultimately amount to substantial 

changes in actual behavior.   

Notwithstanding these limitations, our findings demonstrate that a state of low 

self-control can be employed to the advantage of people's health when they are 
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presented with information that suggests healthy choices at the moment that they are 

most willing to respond to these suggestions. Future research should further 

investigate how we can take advantage of people's tendency to act impulsively under 

conditions of low self-control and which types of heuristics are effective in steering 

people towards the healthy option when they are open to suggestions due to their low 

levels of self-control.   

Furthermore, for a fuller understanding of the role of self-control in heuristic 

(food) decision making, trait self-control should be taken into account. Prior research 

found some evidence for the relationship between trait self-control and eating 

behavior (e.g. De Ridder et al., 2012; Gerrits et al., 2010; Tangney et al., 2004; Wills 

et al., 2007). For instance, high trait self-control seems to be related to more fruit and 

vegetable intake, and low trait self-control to more saturated fat intake in adolescents 

(Wills et al., 2007). Future studies should systematically explore the role of trait self-

control in actual food choices.       

Finally, the current finding has implications for promotion and interventions 

on healthy eating behavior. Healthy eating starts with making healthy choices at 

point-of-purchase settings, such as cafeterias, kiosks and supermarkets. In such 

settings, the social proof heuristic can be relatively easily implemented without 

requiring a radical change in the decision context. An example of how the social proof 

heuristic can be implemented is, for instance, by advertising a certain product with a 

simple message presenting a healthy sandwich in a kiosk as ‘sandwich of the month’, 

thereby suggesting that the majority of the people who buy their lunch at this kiosk, 

chose the healthy sandwich. Furthermore, since most food choices are made without 

cognitive elaboration, subtle changes in the food environment based on other 

influence heuristics, such as limited editions of healthy food products (scarcity 

principle), or suggesting that an authority approves a certain healthy food choice 

(authority heuristic), may mindlessly steer individuals towards healthy food choices. 

All in all, with this study, we showed that the healthy option can be the 

automatic one, by associating healthy food products with an influence heuristic. 

Applying these heuristics to food products in everyday purchase settings may be a 

new and promising method to provoke more health on impulse. 
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   CHAPTER  5 

Social Proof in the Supermarket 

Promoting Healthy Choices under Low Self-Control Conditions 

 

   

Abstract  

Under low self-control conditions, people often favor tempting but unhealthy food 

products. Instead of fighting against low self-control to reduce unhealthy food 

choices, we aim to demonstrate in a field study that heuristic decision tendencies can 

be exploited under these conditions. To do so a healthy product was associated with a 

social proof heuristic, referring to the tendency to adopt the option preferred by 

others. A healthy low-fat cheese was promoted with banners stating it was the most 

sold cheese in that supermarket. A state of low self-control was experimentally 

induced in the supermarket, and compared to a high self-control condition. 

Participants low in self-control were more likely to buy the low-fat cheese, when this 

product was associated with the social proof heuristic, compared to when it was not. 

This suggests that under low self-control conditions, presenting social proof cues may 

benefit healthy purchases. 

 

 

 

This chapter is published as: 

Salmon, S.J., De Vet, E., Adriaanse, M.A., Fennis, B.M., & De Ridder, D.T.D. (2015). Social proof in the 

supermarket: Promoting healthy choices under low self-control conditions. Food Quality and 

Preference, 45, 113-120. 
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In today’s Western obesogenic food environment, tempting food products are 

abundantly available (French, Story, & Jefferey, 2001). People are confronted with 

palatable but unhealthy foods, and persuasive food advertisements, at virtually every 

corner of the street (French et al., 2001). Despite the introduction of healthier 

alternatives (e.g., light or low-fat food products), many people purchase and consume 

unhealthy food products (Briefel & Johnson, 2004; Nielsen, Siega-Riz, & Popkin, 

2002). This makes the question imperative of how food choices are actually made and 

what potential exists to change behavior in the direction of healthier alternatives at 

point-of-choice settings.   

It is often suggested that people are more prone to succumbing to unhealthy 

food choices when they are low in self-control, for example when they are exposed to 

tempting snack foods at the canteen after doing tedious tasks at work. Consequently, 

it is assumed that in order to resist food temptations and act in line with long term 

health goals, people need a sufficient level of self-control (e.g., Hofmann, Friese, & 

Wiers, 2008, Schwarzer, 2008). Interventions in healthy eating behavior are typically 

based on the assumption that people have a sufficient level of self-control at the 

moment they make a food choice (Herman & Polivy, 2011). However, most food 

choices are made mindlessly, when people are not able or willing to exert self-control 

(Bargh, 2002; Wansink & Sobal, 2007).   

Instead of fighting against low self-control, we aim to exploit the low self-

control conditions under which most food choices are made. More specifically, we 

previously demonstrated that by exploiting the impulsive decision tendencies that 

people show under low self-control conditions, the healthy option can become the 

automatic and impulsive one (Salmon, Fennis, de Ridder, Adriaanse, & de Vet, 2014). 

With the present study, we primarily aim to test our theory under more challenging 

conditions. Our previous work demonstrated the beneficial effect of the social proof 

heuristic on food choices under low self-control conditions in a restricted lab setting, 

which is a highly controlled environment. With the present research we aim to 

demonstrate that the effect holds under complex circumstances; a noisy supermarket 

environment with a representative community sample. In doing so, we provide a 

more critical test of our theory regarding the effectiveness of heuristics. Furthermore, 

we will, as far as we know, for the first time experimentally induce ego-depletion 

outside the lab, providing more insight into the strength and robustness of the ego-

depletion effect.  With this, our findings add to the recent controversies surrounding 
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the replicability of the ego-depletion phenomenon (Carter & McCullough, 2014, and 

Hagger & Chatzisarantis, 2014). 

 After an initial act of exerting self-control (e.g., such as doing tedious tasks at 

work, making a range of choices, or inhibiting impulses) people are less willing or 

able to exert self-control on a secondary task, a phenomenon labeled ego-depletion 

(Baumeister, Bratslavsky, Muraven, & Tice, 1998; Inzlicht, & Schmeichel, 2012; 

Muraven & Baumeister, 2000; Vohs et al., 2008; but see for a critical note on the 

strength and robustness of the ego-depletion effect Carter & McCullough, 2014; De 

Witte, Bruyneel, & Geyskens, 2009; Job, Dweck, & Walton, 2010). Under conditions 

of ego-depletion, people do not have enough resources or lack the motivation to exert 

self-control over their behavior and decisions. Consequently, people are unwilling or 

unable to weigh the pros and cons of several options and make a deliberated decision. 

Instead, decision-making becomes more swift, automatic, and impulsive under these 

low self-control conditions (Fennis, Janssen, & Vohs, 2009; Hofmann, Friese, & 

Strack, 2009; Janssen, Fennis, Pruyn, & Vohs, 2008). People frequently favor 

tempting but unhealthy food products under these conditions, as these are often 

more appealing in the short term (Bruyneel, Dewitte, Vohs, & Warlop, 2006; Vohs & 

Heatherton, 2000; Wang, Novemsky, Dhar & Baumeister, 2010).   

Nevertheless, people are not doomed to make unhealthy food choices. We 

suggest that people do not necessarily need to exert self-control to make a healthy 

food choice under specific conditions. The impulsive choice under low self-control 

conditions can become a healthy one, by associating the healthy option with a 

heuristic (Salmon et al., 2014). Heuristics are simple decision rules that simplify the 

decision making process, by excluding part of the information, and hence save self-

control resources (Gigerenzer & Gaissmaier, 2011; Shah & Oppenheimer, 2008). A 

frequently used heuristic is the social proof heuristic, referring to the tendency to 

adopt the option preferred by others, which can be triggered by presenting majority 

information on food products, like calling a certain product the ‘best-selling’ product, 

suggesting that many people bought this product on previous occasions (Cialdini, 

2009; Lun, Sinclair, Whitchurch, & Glenn, 2007). Importantly, heuristics are 

especially effective in influencing behavior under conditions of low self-control when 

people do not have the capacity or motivation to  make a well-deliberated decision 

(Fennis et al., 2009; Jacobson, Mortensen, & Cialdini, 2011; Salmon et al., 2014). For 

instance, under low self-control conditions students chose to complete more extra 
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surveys when a descriptive norm told them that other students allegedly also 

completed extra surveys, compared to under conditions of high self-control (inducing 

social proof;  Jacobson et al., 2011).   

In the current obesogenic food environment, heuristics often seem to favor 

unhealthy food choices. Whereas heuristics appear to be a well-known strategy for 

the promotion of palatable, unhealthy foods, they seem to be rarely associated with 

healthy food products. Up till now, healthy products are often promoted in conscious, 

deliberate ways, in which for instance the healthiness of a product is emphasized, 

thereby relying on deliberate decision making and self-control resources at the 

moment of making a food choice (e.g., Bandura, 2004; Conner, Norman, & Bell, 

2002). In point-of-purchase settings, the healthiness and health benefits of products 

are often emphasized by the use of health and nutrition claims (Kozup, Creyer, & 

Burton, 2003; Sloan, 2008; Urala, Schutz, & Spinks, 2011).  Yet, these conscious, 

deliberate attempts at promoting healthy food choices have witnessed limited success 

or even counterproductive effects (Finkelstein & Fishbach, 2010; Herman & Polivy, 

2011; Michie, Abraham, Whittington, McAteer, & Gupta, 2009).  In the present study, 

we will promote healthy food choices by using heuristics. We aim to build on our 

previous finding (Salmon et al., 2014) that  low self-control conditions can be 

beneficial for long term health goals when heuristics favor healthy food products.    

To date, there is preliminary evidence for the effectiveness of heuristics in 

influencing health behavior under low self-control conditions (Fennis, Janssen, & 

Vohs, 2009; Salmon, Fennis, de Ridder, Adriaanse, & de Vet, 2014).  Inducing the 

heuristic of consistency, referring to the felt need to go through with something once 

feeling committed to it (Cialdini, 2009), has been found to promote behaviors 

relevant to one’s health. People were more willing to keep a health and food diary 

when the heuristic of consistency was induced, by asking people questions about the 

foods they consume, compared to when it was not (Fennis et al., 2009). Furthermore, 

in a recent lab study we demonstrated the influence of social proof on food choices 

under low self-control conditions. Participants low in self-control made more healthy 

food choices in a hypothetical food choice task when the heuristic of social proof was 

associated with the healthy choice options by presenting majority information, 

compared to when it was not (Salmon et al., 2014). Importantly, participants in this 

study were more responsive to the heuristic information under low self-control 

conditions. Under conditions of high self-control, there was no effect of heuristic on 
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food choice. In sum, these studies found initial evidence for the notion that heuristics 

can help making the impulsive choice a healthy one. 

The aim of the present study is to demonstrate that social proof heuristics can 

help people to make healthier food choices under low self-control conditions in a 

supermarket where many food choices are made, and where actual temptations and 

influence techniques associated with other food products are assumed to play a big 

role in food choices. In doing so, we aim to demonstrate the social proof effect under 

low self-control conditions in an ecologically valid and challenging setting among a 

representative sample. The heuristic of social proof was associated with a healthy 

low-fat cheese at the cheese department of a supermarket. We selected low-fat cheese 

as the target product, because previous research showed that this type of cheese is 

perceived by Dutch consumers to be a healthier, yet less tasty option as compared to 

regular cheeses (Temminghoff & Paulissen, 2012). Importantly, self-control for 

choosing the healthy option is only required when food products are regarded as less 

tasty than the unhealthy option (Salmon et al., 2014). Therefore, choosing between a 

cheese that is perceived to be healthier but less tasty versus variants perceived to be 

more indulging but less healthy, represents a self-control dilemma between the goal 

to eat healthily and the goal to enjoy palatable foods.  In sum, we hypothesize adding 

social proof cues to a healthy low-fat cheese increases healthy food choices, but only 

for participants low in self-control.  

 Cues that suggested that the low-fat cheese was the most frequently selected 

cheese by other customers at that supermarket were presented on banners at the 

point-of-sale. The sales of this cheese when the heuristic was present were compared 

to a control period when the heuristic was removed. Moreover, a state of low self-

control was experimentally induced in the supermarket and compared to a high self-

control condition. By for the first time manipulating ego-depletion outside the lab, in 

a representative community sample, we provide more insight into the generalizability 

and external validity of the ego-depletion effect.   

The dependent variable was whether people bought the low-fat cheese or not. 

It is hypothesized that under conditions of low self-control, participants would more 

often buy the low-fat cheese when this cheese is associated with the social proof 

heuristic, compared to when it is not. Under high self-control conditions we expect no 

effect of the heuristic. 
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Material and Methods 

Participants  

All customers who visited the supermarket were potential participants. 

Participants who did not have the intention to buy cheese, who bought their groceries 

only for other people, or who did not get the target cheese from the shelve 

themselves, were excluded from the study. The final sample consisted of 127 

participants1 (28.2 % men) with a mean age of 50.40 years (SD =10.97; see Figure 1 

for a flow diagram of participant inclusion).  

Design 

This study had a 2 (ego-depletion vs. no depletion) x 2 (social proof heuristic 

vs. no heuristic) between-subjects design.  

Procedure  

 The study took place at a Dutch supermarket. After passing the first shelves in 

the supermarket, participants were invited to take part in an experiment that was 

ostensibly about the influence of the time of the day on concentration levels. When 

they agreed to participate, participants first performed the ego-depletion task that 

was meant to induce a state of low self-control (or a control task; see ego-depletion 

manipulation) approximately 9 feet away from the cheese shelf, near the entrance of 

the supermarket. Participants then filled out a questionnaire that included a 

manipulation check of the ego-depletion task and some questions about their 

shopping behavior, including their intention to buy cheese. Participants were 

informed that after passing the cashiers their receipts would be requested. Thereafter, 

participants continued with the rest of their grocery shopping. About half of the 

respondents did their groceries in the supermarket when the social proof heuristic 

was associated with the low-fat cheese, suggesting that the particular low-fat cheese 

was the most sold brand of cheese in the supermarket. For the other half of the 

respondents, no heuristics were added to this cheese in the supermarket. After 

passing the cashiers, participants handed in their receipt, and completed a final 

questionnaire about the low-fat cheese, their healthy eating goal, and their 

demographic backgrounds. Finally, participants gave their email addresses, and were 

debriefed afterwards via email. 

___________ 

1 With an expected Odds ratio of at least 3 and a power of .80, a sample size of 127 is large 

enough to detect an effect (Hsieh, 1989). 
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Figure 1. Flow diagram of participant inclusion. 
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Participants were not randomized individually, because it was not feasible to 

expose participants to the heuristics in the supermarket on an individual basis. 

Instead, participants were cluster randomized by the time of day. Combinations of 

ego-depletion condition and heuristic condition (no depletion- no heuristic, n = 41, 

no depletion- heuristic, n = 32, depletion, no heuristic, n = 26 and depletion- 

heuristic, n = 28) were randomized over four days, such that each combination ran 

twice, once in the morning and once in the afternoon. Data were collected in a Dutch 

supermarket, in March 2013. 

Ego-depletion Manipulation 

 Self-control was manipulated by means of a speech control task. Participants 

were told that the task was about concentration, as participants needed to focus to 

speak about themselves in a noisy supermarket environment. All participants were 

instructed to speak about themselves in a voice recorder for three minutes. In the 

ego-depletion condition, inducing a state of low self-control, participants were not 

allowed to say the words ‘I’ or ‘uhm’. This task is expected to consume self-control 

resources, because people have to override their natural tendency to use these words. 

In the no depletion condition participants could speak freely about themselves, 

without any word restrictions (remaining high in self-control). Performance on a 

secondary self-control task has been shown to be impaired after completing the word 

restriction task in previous studies (Janssen, Fennis, & Pruyn, 2010; Muraven & 

Slessareva, 2003).  

Heuristic Manipulation 

In the heuristic condition, the social proof heuristic was associated with the 

low-fat cheese, using the following slogan: “Most sold in this supermarket”, implying 

that most people who bought cheese in this supermarket bought this particular brand 

of cheese. This slogan was presented on a banner on the cheese shelve. Providing 

information about the majority of a reference group is an established way to 

manipulate social proof (e.g., Goldstein, Cialdini, & Criskevicius, 2008) and was used 

successfully before to study impulsive choices for health (Salmon et al., 2014). In the 

no heuristic condition, there was no heuristic presented next to the low-fat cheese. 

Dependent Measures 

Manipulation check ego-depletion. As an indication of level of self-

control after the ego-depletion manipulation, we asked participants ‘How sharp/ 

focused do you feel at this moment? ‘, measured on a 7-point scale, ranging from 1 
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(not at all) to 7 (very much), adopted from the state self-control scale (Ciarocco, 

Twenge, Muraven, & Tice, 2010). We included only this question as manipulation 

check, because it would fit the cover story about concentration levels.  

Ego-depletion task evaluation. The extent to which the ego-depletion task 

would be successful in reducing self-control, might be dependent upon the 

pleasantness of the task (e.g., a fun task might be less depleting than a boring task). 

In order to rule out that pleasantness of the task interfered with the ability of the ego-

depletion task to induce a state of low self-control, such that the ego-depleting task 

was more fun and therefore less depleting, participants were asked to what extent 

they evaluated the task to be fun, boring and exciting. All questions were measured 

on a 7-point scale, ranging from 1 (not at all) to 7 (very much). 

Purchase behavior. The dependent variable was whether participants 

bought the low-fat cheese or not, which was asked in the questionnaire that 

participants completed after the cashiers. This included standard sized prepackaged 

cheese as well as cheese from the fresh department for which people can choose the 

quantity of cheese themselves.  

We aimed to conduct a second analysis with the quantity of low-fat cheese 

bought as dependent variable. After customers had passed the cashiers, we asked for 

their receipts, which specified the amount of money spent on the low-fat cheese. 

Ninety one participants handed in their receipt, of which only 8 participants bought 

the low-fat cheese. Therefore, we did not have sufficient data to conduct a reliable 

analysis with the quantity of low-fat cheese bought as dependent variable.  

Additional Measures 

 Control variables. In order to control for possible confounding effects of 

participants’ shopping habits and other behaviors prior to doing their grocery 

shopping, participants were asked in the questionnaire that was administered directly 

after the ego-depletion manipulation whether a) this was their habitual supermarket 

or not, b) whether they had a shopping list or not, and c) whether participants did 

their grocery shopping alone or with others. Furthermore, in the final questionnaire 

after having passed the cashiers, participants were asked d) whether they saw the 

banner with the social proof heuristic on it, and if they did, what text was on the 

banner, e) whether they had worked that day or not, in order to control for possible 

upfront differences in levels of self-control, and f) their healthy eating goal that was 



Chapter 5 

78 

 

measured with one item, “To what extent do you have the goal to eat healthily?” on a 

7-point scale ranging from 1 (not at all) to 7 (very much). 

 

Results 

Descriptives and Randomization Checks 

Participants had a relatively strong goal to eat healthily (M = 5.65, SD = 1.00). 

Of the 127 participants, 10.3% completed lower education (primary school or lower 

levels of high school), 31.6% completed an average level of education (higher levels of 

high school, or lowest level of vocational education) and 58.1% completed higher 

education (highest level of vocational education or university). For 93.7% of the 

participants, the supermarket was their habitual supermarket, 70.6% did their 

groceries alone, 63% had a shopping list, and 19.7% of the participants had worked 

that day. Furthermore, 23.3% of the participants in the social proof heuristic 

condition reported to have seen a banner with the low-fat cheese, but only 3.3%  of 

the participants in this condition correctly reported what was on it. Finally, 17.3% of 

the participants bought the low-fat cheese (of this 17.3%, 13.6% also bought another 

brand of cheese), 59.8% only bought another brand of cheese, and 16.5% did not buy 

any cheese, despite their intention to buy cheese (6.3%, had missing data on whether 

they bought another type of cheese).  

Two separate ANOVA’s with age (F(3,112) = 2.32, p =.079, η2 =.06) and 

education level (F(3,113) = 2.15, p = .098, η2 =.05) as dependent variables revealed 

marginal significant differences between conditions 2. Furthermore, a separate 

ANOVA with goal to eat healthily (F < 1, p = .715) as dependent variable did not 

reveal any significant differences between conditions.  

 

 

 

 

__________________ 

2   Since age and education level differed marginally significantly between conditions, we conducted the 

main logistic regression analysis with age and education level added as covariates. There were no 

significant effects of age (p = .607, 95% CI [.94, 1.04]), education level (p = .759, 95% CI [.73, 1.55]), 

depletion (p = .338, 95% CI [.08, 2.41]) and heuristic (p = .758, 95% CI [.20, 3.23]) on whether 

participants bought the low-fat cheese or not , and the interaction between ego-depletion and heuristic 

becomes insignificant (Odds Ratio = 6.11, p = .113, 95% CI [.65, 57.21]).   
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Moreover, three separate Chi-Square tests with condition as independent 

variable and gender (χ2(3, N = 117) = 3.05, p =.385), whether participants did their 

groceries alone or accompanied by others (χ 2(3, N = 126) = 1.89, p =.595), and 

whether they had a shopping list or not (χ 2(3, N = 127) = 3.17, p =.366) as dependent 

variables, did not reveal any differences between conditions. Furthermore, for 

participants in the social proof condition, a separate Chi-Square test with ego-

depletion condition as independent variable and whether participants saw the banner 

or not (χ 2(1, N = 60) = .88 p =.348) as dependent variable, did not reveal any 

differences between conditions.  Due to a violation of assumptions in the Chi-Square 

tests of possible differences between conditions in habitual supermarket, and in 

whether participants worked that day, we separated the Chi-Square tests in order to 

measure possible differences between heuristic conditions and ego-depletion 

conditions in whether this was participants’ habitual supermarket, and in whether 

participants worked that day, by four separate Chi-Square tests. Participants in the 

depletion versus the no depletion condition did not differ in whether this was their 

habitual supermarket (χ 2(1, N = 127) = 1.40, p =.238), and whether they worked that 

day (χ 2(1, N = 117) = .09, p = .766). Participants in the heuristic versus no heuristic 

condition also did not differ in whether this was their habitual supermarket (χ 2(1, N 

= 127) = .33, p=.568), and whether they worked that day (χ 2(1, N = 117) = .31, 

p=.580), indicating a successful randomization of participants.   

None of the control variables were significantly associated with whether 

participants bought the low-fat cheese or not (all p’s >. 129, N varying from 116 to 

127).  

Manipulation Checks and Task Evaluation  

An ANOVA with depletion condition as the independent variable, and level of 

state self-control as dependent variable showed a marginally significant difference 

between depletion conditions in state self-control after the depletion task. 

Participants in the ego-depletion condition reported a marginally significant lower 

level of self-control after the ego-depletion manipulation (M = 3.69, SD =1.54) than 

participants in the no depletion condition (M = 4.19, SD =1.48; F (1,125) = 3.52, p = 

.063, η2 =.03), suggesting that the ego-depletion manipulation was relatively 

successful in inducing a state of low self-control.  

Furthermore, a MANOVA showed a significant effect of ego-depletion 

condition on task engagement, F (3,119) = 2.69, p = .049, η2 = .06, which was driven 
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by two significant effects of ego-depletion condition on how much fun and how 

boring participants evaluated the task. Participants in the ego-depletion condition 

evaluated the task to be less boring (M = 2.60, SD = 1.21), than participants in the no 

depletion condition (M = 3.23, SD = 1.60; F (1,121) = 5.60, p = .020, η2 = .04), and 

more fun (M = 4.80, SD = 1.56) than participants in the no depletion condition (M = 

4.21, SD = 1.62; F (1,121) = 4.12, p = .045, η2 = .03). There was no difference in how 

exciting participants evaluated the task to be (p = .360). So, even though the ego-

depleting task was more fun and less boring compared to the non-depleting task, 

participants who performed this task were lower in self-control than participants who 

performed the non-depleting task.  

Purchase Behavior  

A logistic regression analysis with ego-depletion, heuristic, and their 

interaction as predictors, revealed a (marginally) significant interaction between ego-

depletion and heuristic (Odds Ratio = 8.15, p =.051, 95% CI [0.99, 67.11], on whether 

participants bought the low-fat cheese or not. Please notice the large confidence 

interval of the Odds ratio of the interaction parameter, as a consequence of the small 

subsample of the total sample that bought the low-fat cheese. The main effects of ego-

depletion (p = .201, 95% CI [.07, 1.77] ) and heuristic (p = .426, 95% CI [0.16, 2.17] ) 

were insignificant. As illustrated in Figure 2, participants in the depletion condition 

(who were thus low in self-control) marginally significantly more often bought the 

low-fat cheese (28.6%) in the presence of the social proof heuristic, compared to 

when no heuristic was available (7.7%; Odds ratio = 4.80, p = .064, 95% CI [.91, 

25.23]). In the no depletion condition, there were no differences in whether 

participants bought the low-fat cheese between the social proof (12.5%) and the no 

heuristic condition (19.5%; p = .426, 95% CI [0.16, 2.17]).   

Importantly, the majority of the participants who bought the low-fat cheese 

bought only this brand of cheese (86.4 %; 3 participants who bought another cheese 

brand in addition were spread over three conditions). This suggests that the social 

proof heuristic did not persuade them to buy more cheese, but to buy a healthier low-

fat cheese instead of a regular cheese brand.  
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Figure 2. The interaction of ego-depletion and heuristic on whether participants 

bought the low-fat cheese. 

 

 

Discussion 

 The present findings demonstrate that adding social proof cues to a healthy 

product in the supermarket facilitates healthy choices for those who are in a state of 

ego-depletion. Specifically, depleted individuals who rely on intuitive, impulsive and 

automatic decision making, seemed to follow the social proof cues that made the 

healthier choice (low-fat cheese in this study), the easy choice. They were more likely 

to buy a low-fat cheese when this cheese was associated with the heuristic of social 

proof. Thus, the results of this study demonstrate that under certain circumstances, a 

low level of self-control may actually be used to benefit choices for healthy products. 

Importantly, compared to other banners in the cheese shelve, it was unlikely that our 

banner attracted more attention. We can therefore be quite confident that the effect 

on food choice under low self-control conditions is caused by social proof instead of 

other factors such as salience.  

The present results are in line with previous studies in laboratory settings 

among college samples (Fennis, Janssen, & Vohs, 2009; Salmon et al., 2014). 

However, to our knowledge, this is the first study to demonstrate this principle in the 
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challenging environment of a real supermarket, where people make real choices and 

where actual food temptations and influence techniques pointing towards other 

attractive (but often unhealthy) products are available. Moreover, it is the first study 

to demonstrate this principle in a representative community sample differing in age, 

health goals and education levels, underlining the generalizability and external 

validity of our findings.  

Whereas we found an effect of the heuristic for depleted participants, such that 

they made more healthy choices when the social proof heuristic was available, 

compared to when it was not, in the present study we did not demonstrate a negative 

effect of low self-control  on healthy food choices nor a positive effect of high self-

control, when there was no heuristic present. When there was no heuristic available, 

participants who were high in self-control did not buy the low-fat cheese more often, 

and did not buy more of the low-fat cheese compared to participants who were low in 

self-control. Whereas in previous research that demonstrated effects of self-control 

on food choices participants could choose between one healthy and one unhealthy 

option (e.g., Wang et al., 2010), in the present research not choosing the healthier 

option does not necessarily imply making an unhealthy choice, as participants could 

choose any other healthy or unhealthy product instead of the low-fat cheese. 

Participants high in self-control may have deliberately decided not to buy any cheese 

at all, or buy another product instead (e.g., 16.5% of all participants did not buy 

cheese, despite their intention), which may explain why we did not demonstrate an 

effect of self-control on food choice in the no heuristic condition.  

Importantly, the absence of a heuristic effect in the high self-control condition 

does not necessarily mean that people high in self-control made more deliberate food 

choices, compared to people low in self-control. Rather, these findings only suggest 

that people with sufficient self-control resources did not follow the heuristic cue, 

whereas people with depleted self-control resources followed this cue. People high in 

self-control may as well habitually have chosen another type of cheese, without any 

cognitive elaboration involved.  

Furthermore, we did not find a main effect of  the social proof heuristic on 

whether participants bought the low-fat cheese or not, which is in contrast to 

previous research that demonstrated main effects of heuristics on actual behavior 

(e.g., Cialdini 2009; Goldstein et al., 2008). A possible explanation may be that in 

previous studies on the influence of heuristics, the investigated behavior did not 
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immediately require the exertion of self-control. In research on the effects of social 

proof on towel reuse in hotels (Goldstein et al., 2008), the choice between having the 

towels refreshed or reusing them, seems to be less dependent on self-control as  there 

is no immediate self-relevant conflict when someone considers to not reuse the 

towels. The option to have the towels refreshed, may not be as salient and attractive 

as the tempting food products available in the present study, and therefore it may not 

consume that much self-control resources to resist the more tempting option 

(refreshing the towels) and choose the long term beneficial option instead (reusing 

them). In the present study, participants high in self-control may have experienced a 

self-control conflict between the goal to eat healthily and the goal to eat palatable 

foods. These participants may have chosen the tempting option deliberately, for 

instance by making up reasons to indulge as a self-license to justify their food choice 

(De Witt Huberts, Evers, & De Ridder, 2012), which may explain the absence of a 

social proof effect in the high self-control condition.  

The current findings contribute to several new lines of research suggesting that 

people do not necessarily need a high level of self-control in order to be able to make 

choices that are beneficial in the long run. Whereas previous research and 

interventions in health behavior typically aimed to increase level of self-control, 

several recent studies suggest that low self-control may be beneficial for healthy 

eating behavior. Low self-control may for instance lead to positive outcomes when 

people possess adaptive habits (Neal, Wood, & Drolet, 2013), as these can influence 

behavior automatically, by triggering behavior in reaction to a cue or situation. 

Furthermore, the concept of nudges also suggests that individuals do not need self-

control in order to behave in a long term beneficial way. For instance, when good 

tasting snacks foods are made less accessible, by simply placing them at a further 

distance, people eat less of these foods, compared to when they are placed closer to 

people (Maas, De Ridder, De Vet, & De Wit, 2012). Finally, environmental cues 

making dieting goals salient may lead to healthy outcomes without cognitive 

elaboration. For instance, under cognitive load, people consumed less of a tasty 

milkshake when cues in the environment made their diet salient, by  compared to 

when the food itself was made salient (Mann, & Ward, 2004). Similarly, people do 

not need self-control resources when following heuristics, as these will direct people 

mindlessly to the desired outcome.   
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Albeit the speech task has been used successfully in previous lab experiments 

as an ego-depletion manipulation (Janssen et al., 2010; Schmeichel et al., 2003), the 

supermarket environment may have distracted participants from the task, and may 

have reduced the ego-depletion effect. Nevertheless, regardless of participants 

reporting the ego-depleting task to be more engaging in the ego-depletion condition, 

the difference in reported state self-control was marginally significant, and ego-

depleted participants were more sensitive to the social proof heuristic, compared to 

participants who were not depleted.   

Besides consuming more self-control resources, ego-depleting tasks frequently 

also seem to be less engaging and less fun compared to their corresponding non-

depleting tasks.  This may contribute to the ego-depletion effect, such that more 

annoying and boring tasks are also more depleting (Laran, & Janiszewski, 2011). In 

the present study however, the ego-depleting task was perceived to be more engaging 

compared to the non-depleting task. Nevertheless, the manipulation was still 

successful in depleting participants, as participants in the ego-depletion condition 

reported a marginally significant lower level of state self-control compared to 

participants in the no depletion condition. This contributes to the ecological validity 

of our ego-depletion task, as in real life ego-depleting tasks and situations do not 

seem to be less engaging per se.  

A limitation of the present research concerns the manipulation check of the 

ego-depletion manipulation, which existed of a single item. As this item nicely 

concurs with the cover story that was presented to participants stating that the 

experiment was about the influence of the time of the day on concentration levels, we 

chose to use this specific item. Whereas this item is one of the central items in the 

state self-control questionnaire developed by Ciarocco et al., which aims to assess a 

state of ego-depletion by self-report, future studies should include a manipulation 

check that measures multiple facets of ego-depletion to reliably measure a state of 

ego-depletion.   

The distribution of gender was slightly skewed in the present study, such that 

more women than men participated. However, women more often do grocery 

shopping compared to men, so, regarding gender the present sample seems to be a 

representative sample of the grocery shopping population. Furthermore, we did not 

find any differences in gender between conditions (p =.39), indicating that gender 
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probably does not influence the effects of depletion and heuristic on the amount of 

low-fat cheese bought.  

Since age and education level differed marginally significantly between 

conditions, we controlled for these variables in our main analysis. When including 

these variables as covariates to the logistic regression, the interaction between 

depletion and heuristic on buying of the low-fat cheese becomes insignificant. This 

may be due to a lack of power, resulting from the inclusion of more predictor 

variables (Cohen, 1992). Logistic regression analyses are generally low powered when 

the distribution of the dichotomous variable is unequal (e.g., many more people did 

not buy low-fat cheese compared to those who did) and adding independent variables 

to the model lowers its power even further.   

One may question to what extent the healthy choice option (i.e., cheese) in the 

present study constituted an actual healthy choice given the mixed messaging in 

popular media, emphasizing on the one hand the salt and fat content of the product, 

but it’s rich nutrient and protein content on the other. However, cheese is included in 

the nutritional recommendations in many countries in Europe, Africa, America and 

Asia (Muehlhoff, Bennett, & McMahon, 2013), indicating it fits within a healthy diet. 

Notwithstanding the discussion, the cheese used in the present study is a relatively 

healthier option within the product category. And even more important for the 

present study, low-fat cheese is indeed perceived by consumers to be healthier, yet 

less tasty than regular cheeses (Temminghoff & Paulissen, 2012). 

An important  practical implication of our findings is that heuristics can be 

implemented relatively easy in the supermarket environment, by showing 

information about other’s behavior. This simple strategy stands in sharp contrast 

with more radical changes in the environment that are proposed by public health 

policy makers, such as taxes on unhealthy foods, or banning unhealthy foods from the 

environment (Faith, Fontaine, Baskin, & Allison, 2007). In the present research, 

social proof cues were displayed at the point-of-sale using a simple shelf banner, 

which use is already common practice in retail environments, emphasizing the 

relatively easy implementation of this technique.   

Importantly, heuristics should be applied ethically. Information presented by 

social proof (or other) heuristics should be based on true facts. Since in many cases 

people seem to favor unhealthy products, marketers should be creative in 

communicating social proof while avoiding to deceive people. For example, social 
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proof information could relate to a relative number of individuals buying the product. 

Instead of stating that ‘most consumers in this supermarket bought this cheese’, one 

could state that ‘growing numbers of consumers chose low-fat cheese’. Social proof 

messages can also be framed differently, for instance by mentioning absolute (large) 

sales numbers, such as ‘this week 3000 people bought [product A]’. Alternatively, 

social proof heuristics may also be more subtly embedded in the physical 

environment, by for instance  leaving empty wrappers of a particular product 

(Prinsen, De Ridder, & De Vet, 2013) or varying in supply on shelves (Parker & 

Lehmann, 2011). Moreover, we can also think of other heuristics that can be 

manipulated, as there is no reason to believe the current effect is limited to the social 

proof heuristic. An example is the authority heuristic, which can be induced by 

promoting the product by an authority in the field of healthy foods. 

Future Research   

Future research should point out how heuristics influence food choices under 

conditions of ego-depletion. According to recent insights ego-depletion may be driven 

by a temporary shift in motivation and attention (Inzlicht, & Schmeichel, 2012). After 

exerting self-control on an initial task, one’s motivation may shift from inhibiting 

impulses and deliberate control to approaching desires and instant gratification. 

Attention then becomes more focused on rewarding cues, instead of on restriction 

(Inzlicht, & Schmeichel 2012; Inzlicht, Schmeichel, & Macrae, 2014). However, a 

heuristic cue pointing towards a healthy product may reduce attention on gratifying 

cues and may induce a focus on the healthy product instead. This in turn may cause a 

decrease in desire for the attractive option, or an increase in desire for the healthy 

option, which may affect actual food choices.   

The present study provides some indication of the extent to which the social 

proof heuristic influences people in a mindless way, without much cognitive 

elaboration. A minority of the participants in the social proof condition reported to 

have seen the banner (23.3%) and even fewer participants (3.3%) correctly 

remembered the text on the banner (‘most sold in this supermarket’), suggesting that 

participants did not deliberately take this information into account. Indeed, 

heuristics are defined as simple decision rules that reduce the effort of making a 

decision by strongly simplifying the decision making process (Gigerenzer & 

Gaissmaier; Shah & Oppenheimer, 2008), suggesting that heuristics can be followed 

without much cognitive elaboration. Exerting cognitive effort in making a decision 
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may even disrupt the influence of a heuristic, as people may deliberately take the 

heuristic information into account in weighing the advantages and disadvantages of 

several options, instead of mindlessly following a simple decision rule. Future 

research should investigate to what extent cognitive elaboration disrupts the 

influence of a heuristic. 

All in all, the present findings suggest that people can be subtly influenced 

towards making healthy food choices, by associating heuristics with healthy products 

in the supermarket. Since the majority of food choices are made under low self-

control conditions, this seems to be a promising method to provoke impulsive healthy 

choices in the field.
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The capacity to exert self-control enables people to control thoughts and 

behavior in line with personal (health) goals (Carver & Scheier, 1981; Metcalfe & 

Mischel, 1999; Vohs & Baumeister, 2004). By actively exerting self-control, people 

are able to resist a delicious chocolate cake for dessert and have a cup of healthy 

green tea instead. Unfortunately, self-control resources are limited (e.g., Muraven & 

Baumeister, 2000; Baumeister, Vohs, & Tice, 2007).     

A large number of studies has demonstrated that after an initial act of exerting 

self-control, people are less able or willing to exert self-control in a subsequent task; a 

phenomenon labeled ego-depletion (Baumeister, Bratslavsky, Muraven, & Tice, 1998; 

Hagger,Wood, Stiff, & Chatzisarantis, 2010). Under conditions of ego-depletion, 

people frequently prefer immediately gratifying options over long term beneficial 

alternatives. People for instance more often choose palatable but unhealthy food 

products (Vohs & Heatherton, 2000) and consume more alcohol (Muraven, Collins, 

& Neinhaus, 2002) under conditions of low, compared to under conditions of high 

self-control, despite the best intentions people may have. In a state of ego-depletion, 

the heart beats the mind.      

The overall aim of the present dissertation was to zoom in on a specific class of 

antecedents and a specific class of consequences of the ego-depletion effect. 

Specifically, in the first part of this dissertation we aspired to explore an individual 

difference factor preceding ego-depletion effects. We investigated whether there are 

individual differences in sensitivity to ego-depleting tasks and circumstances, and 

whether these differences in depletion sensitivity predict self-control exertion under 

conditions of ego-depletion. Taking a state of ego-depletion as starting point, in the 

second part of the present dissertation we investigated the effects of ego-depletion on 

self-control consequences. More specifically, we aimed to investigate the effect of the 

social proof heuristic on self-control outcomes in food choice behavior.  

Before we discuss the conclusions and implications of our findings and future 

research directions, we start off with a brief summary of our findings of each 

empirical chapter.     

 

Summary of Findings 

In the first part of this dissertation, the focus was on an antecedent of self-

control failure. We demonstrated that people differ in their sensitivity to ego-
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depleting tasks and situations, and that as a consequence some individuals deplete 

their self-control resource at a faster rate than others.   

More specifically, the objective of empirical Chapter 2 was to provide initial 

evidence for the existence of our proposed depletion sensitivity construct, and to 

investigate the effects of depletion sensitivity on actual self-control exertion under 

conditions of low self-control. In study 2.1. we developed the Depletion Sensitivity 

Scale (DSS) to tap individual differences in sensitivity to ego-depletion. Study 2.2 

demonstrated that this scale discriminated sufficiently from other related self-control 

scales, such as the Trait Self-Control scale, the State Self-Control Scale and the Lay 

Beliefs about Willpower Scale. The final study 2.3. demonstrated an interaction effect 

of ego-depletion and depletion sensitivity on performance on a logical reasoning task. 

Compared to individuals low in depletion sensitivity, individuals high in depletion 

sensitivity performed worse on the logical reasoning task after exerting self-control in 

an initial task, indicating a stronger ego-depletion effect. Hence, these findings 

suggest that depletion sensitivity is a relevant concept in studying self-control 

processes, as it predicts self-control performance under conditions of ego-depletion.     

 In empirical Chapter 3 we aimed to empirically test the effect of depletion 

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

Depletion Sensitivity Scale (DSS). Dependent variables were the number of healthy 

and the number of unhealthy snack purchases during one week of keeping a snack 

diary. We demonstrated that people who are sensitive to ego-depletion bought more 

unhealthy food products compared to people less sensitive to ego-depletion, 

suggesting that depletion sensitivity affects one’s inclination to exert self-control in 

daily food choices. Moreover, strong weight loss goals seemed to function as a 

motivational buffer against the effects of ego-depletion on food purchase behavior. 

Whereas people with a weak goal to lose weight were found to purchase more 

unhealthy snacks when they were higher rather than lower in depletion sensitivity, 

for people with a strong goal to lose weight, there was no effect of depletion 

sensitivity on unhealthy snack purchases. While we should be careful in drawing firm 

conclusions, since the interaction was only marginally significant, this finding 

suggests that ego-depletion may (partly) be explained by a lack of motivation, which 

is in line with recent discussions of motivation being the mechanism underlying the 

ego-depletion effect (Inzlicht & Schmeichel, 2012; Inzlicht, Schmeichel, & Macrae, 

2014). Depletion sensitivity did not predict the number of healthy snacks purchases, 
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which makes sense considering that buying healthy snacks may not consume as much 

self-control resources, compared to resisting buying of unhealthy snacks. Compared 

to healthy snacks, unhealthy snacks  represent more of a self-control dilemma 

between the immediate gratification of enjoying palatable foods and the long term 

benefits of eating healthily (Dhar, 1997; Wang, Novemsky, Dhar, & Baumeister, 

2010). Taken together, with these results we demonstrate that depletion sensitivity is 

a valuable factor in predicting naturalistic observations of self-control exertion in 

daily food purchases.    

In the second part of the present dissertation, we aimed to qualify a 

consequence of self-control failures. We demonstrated that ego-depletion does not 

necessarily have to result in unhealthy choices. Impulsive food choices under low self-

control conditions can be steered into the direction of healthy ones, by associating 

healthy food products with the heuristic of social proof.       

In Chapter 4 we provided some first evidence for our theory that low self-

control conditions can also increase rather than decrease healthy food choices, when 

heuristics are designed to promote the healthy choice. First, we demonstrated that 

when there is no heuristic available, people make more unhealthy choices in a 

hypothetical food choice task under low, compared to under high conditions of self-

control. This is in line with prior research and the prevailing point of view that low 

self-control triggers unhealthy food choices. However, we further demonstrated that 

under low self-control conditions, people make more healthy food choices in the 

presence of the social proof heuristic, compared to when this heuristic is not 

available. We even demonstrated that the effect of self-control on food choice can be 

reversed, with a decrease in self-control leading to more rather than less unhealthy 

choices when a heuristic is present. Importantly, we only demonstrated these effects 

for food choices involving a tradeoff between a healthy, but less tasty and an 

unhealthy, but more tasty food item, in which we expect people to experience a self-

control conflict between the goal to eat healthily and the goal to enjoy good-tasting 

foods.  

We aimed to provide a stronger test of our theory that low self-control 

conditions can be beneficial for healthy food choices in the final empirical chapter, 

Chapter 5, by applying the heuristic of social proof in the field with a community 

sample. We manipulated self-control and the heuristic of social proof in a challenging 

supermarket setting where people make real choices and where actual food 
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temptations and influence techniques towards other attractive (but often unhealthy) 

products are available. We demonstrated that when the social proof heuristic was 

associated with a healthy food product in the supermarket, people (marginally 

significantly) more often chose this product under low self-control conditions, 

compared to when this heuristic was not available. Under high self-control conditions 

we found no such effect. What is more, for one of the first times we revealed an ego-

depletion effect outside the lab, providing more insight into the strength and 

robustness of the ego-depletion effect.    

Taken together, with the present dissertation we shed light on factors 

predicting ego-depletion effects and on subsequent self-control outcomes. In line 

with recent discussions on the ego-depletion effect (Inzlicht & Schmeichel, 2012; 

Inzlicht et al., 2014), we demonstrated that ego-depletion is not an all-or-nothing 

phenomenon to which everyone is equally sensitive, but that it rather depends on 

individual factors. We demonstrated that there are individual differences in 

sensitivity to depletion that predict self-control exertion under conditions of ego-

depletion. Furthermore, and contrary to the predominant view on the negative 

consequences of self-control failures (De Ridder, Lensvelt-Mulders, Finkenauer,  

Stok, & Baumeister, 2012; Friese & Hofmann, 2009; Hernandez, & Diclemente, 1992; 

Tangney, Baumeister, & Boone, 2004), the findings suggest that the effects of ego-

depletion on self-control outcomes do not need to be negative. We demonstrated that 

the consequences of self-control failures depend on the environment in which one 

exerts self-control. When heuristic cues in the environment point towards beneficial 

self-control outcomes, conditions of ego-depletion may lead to goal directed behavior. 

All in all, with the present findings we contribute to recent insights on what ego-

depletion entails, and to insights on the negative consequences for health behavior, 

which may be less robust than has been assumed up to now.    

 

Theoretical Implications 
 

Individual differences in depletion sensitivity    

In the past decades, the effects of ego-depletion have been demonstrated in a 

wide range of behaviors with a variety of ego-depleting tasks and measures (e.g. 

Duckworth & Kern, 2011; Hagger et al., 2010). Over 100 studies demonstrated the 

ego-depletion effect (Duckworth & Kern, 2011; Hagger et al., 2010), providing 

convincing evidence for this phenomenon.  
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Previous research also found factors that moderate the ego-depletion effect, such as 

one’s level of motivation for a certain task (Murvaven & Slessareva, 2003; Sato, 

Harman, Donohoe, Weaver, & Hall, 2010), prior experience with a task (Muraven, 

Baumeister, & Tice, 1999) and beliefs in ego-depletion (Job, Dweck, & Walton, 2010). 

In line with these studies, our research on depletion sensitivity demonstrates that the 

ego-depletion effect may not be an all-or-nothing phenomenon that equally affects 

self-control behavior for all individuals. We showed that not everyone is equally 

sensitive to deplete their self-control resource, but that there are rather individual 

differences in the speed with which one’s self-control resources are drained.    

Recently, the mechanism underlying the ego-depletion phenomenon has been 

topic of debate. With our current work on depletion sensitivity we contribute to this 

recent debate on the question what ego-depletion exactly entails. It has been 

suggested that instead of being a consequence of a limited cognitive resource, the 

ego-depletion effect can be explained by a shift in motivation and attention from 

goals one has to pursue to rewards one wants to attain (Inzlicht & Schmeichel, 2012; 

Inzlicht et al., 2014). Our research on depletion sensitivity also provides an indication 

about what ego-depletion entails. In empirical Chapter 3 we demonstrated that the 

effect of depletion sensitivity on the amount of unhealthy snacks bought was more 

pronounced for people with a weak, compared to people with a strong goal to lose 

weight. Whereas people with a weak goal to lose weight purchased more unhealthy 

food products when they were higher in depletion sensitivity, for people with a strong 

goal to lose weight there was no such effect of depletion sensitivity on the amount of 

unhealthy products bought. These findings suggest that a strong goal to lose weight 

may function as a buffer against self-control failures. If ego-depletion would be totally 

capacity driven, weight loss goals should not play a role in the effect of depletion 

sensitivity on the exertion of self-control. However, the fact that weight loss goals do 

play a role here suggests that one’s ability to exert self-control may indeed be (partly) 

motivational.    

 

Effortless healthy eating by means of the social proof heuristic 

It has frequently been assumed that people need sufficient self-control 

resources to be able to transcend the lure of the here and now and make adaptive, 

goal-directed choices. Low self-control conditions have indeed been frequently 

associated with subsequent self-control failures (Baumeister et al., 1998; Hagger et 
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al., 2010; Vohs & Heatherton, 2000). In contrast to this prevailing view on self-

control exertion as an effortful strategy, our studies on social influences on self-

control consequences in Chapters 4 and 5 suggest that of low self-control conditions 

are not necessarily bad for health outcomes. Rather, by associating the social proof 

heuristic with healthy food products, people can be subtly steered towards making 

healthy food choices under low self-control conditions. With this, we demonstrate 

that people do not need to exert self-control to make healthy food choices that are 

adaptive in the long run. We show that beneficial outcomes in food choice behavior 

can be achieved effortlessly.     

With the present dissertation we contribute to new lines of research on 

effortless self-control. These lines of research likewise suggest that effortless choices, 

without the exertion of self-control, can be healthy ones. Related research on the 

concept of nudges for instance, suggests that by small changes in the environment, 

people can be steered towards healthy behaviors (Wansink, 2004). For instance, 

when palatable snack foods are placed at a further distance, people eat less of these 

snack foods, compared to when they are placed closer to people (Maas, de Ridder, de 

Vet, & de Wit, 2012). Moreover, cues in the food environment, such as the size of 

one’s plate, or the size and shape of prepackaged products, influence how much 

people eat; people eat less when they eat from smaller plates or buy smaller packages 

(Wansink, 2004). Furthermore, low self-control may also lead to beneficial health 

outcomes when people possess adaptive habits. Habitual healthy food choices do not 

consume self-control resources, as habits are mental constructs that automatically 

trigger behavior (e.g. eating healthily) in response to a certain cue or situation (e.g. 

lunch time; Neal, Wood, & Drolet, 2013). Similarly, the social proof heuristic leads 

people towards healthy food choices by one simple rule, making the exertion of self-

control unnecessary.   

Our findings on the influence of social proof under low self-control conditions 

suggest that the effects of other ‘mindless’  cues or subtle influence techniques, such 

as nudges and habits, may also be more pronounced under conditions of ego-

depletion. Under low self-control conditions, people have the tendency to base their 

decisions on simple decision rules (Fennis, Janssen, & Vohs, 2009; Janssen, Fennis, 

Pruyn, & Vohs, 2008; Pohl, Erdfelder, Hilbig, Liebke, & Stahlberg, 2013). These 

simple rules can be heuristics, like in our research, but can possibly also be other 

environmental or personal cues, such as nudges or habits. In line with this 
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proposition, habits have indeed been found to especially influence behavior 

(positively as well as negatively), when self-control resources are low (Neal et al., 

2013). Moreover, following a nudge is, similar to heuristics, assumed to be a form of 

impulsive behavior (Lades, 2014), and therefore are presumably particularly effective 

in influencing behavior under low self-control conditions.   

The present studies in Chapter 4 and 5 on environmental influences on self-

control outcomes also suggest that ego-depletion effects should not be studied in a 

social vacuum. Ego-depletion effects have often been demonstrated in the lab, with 

dual tasks paradigms demonstrating the effects of exerting self-control in a first task 

resulting in diminished performance in the subsequent task. However, the present 

research demonstrates that social proof cues pointing towards long term beneficial 

outcomes can nullify the negative effects of ego-depletion on food choice behavior. By 

all means, in daily life many cues and heuristics are available that may point towards 

immediately gratifying or long term beneficial choices. This highlights the relevance 

of studying the influence of the environment on self-control exertion.  

With the present research we build on and extend the literature on heuristic 

decision making. Up to now, heuristics such as the social proof heuristic or the 

consistency heuristic, referring to the felt need to go through with something once 

feeling committed to it (Cialdini, 2009), have been found to promote various 

behaviors, such as sustainable behavior or health related behaviors (Fennis et al., 

2009; Goldstein, Cialdini, & Griskevicius, 2008). For instance, research 

demonstrated that the social proof heuristic is effective in influencing towel reuse in 

hotels (Goldstein et al., 2008) and that the heuristic of consistency increases students 

willingness to keep a health and food diary (Fennis et al., 2009). However, in these 

behaviors, the tradeoff between immediate gratification of an attractive option and 

long term benefits of the judicious option is less salient than in food choice behavior. 

Throwing one’s towel on the floor instead of reusing it, or not keeping a health and 

food diary, is presumably not as tempting on the short term, compared to the 

immediate gratification of enjoying palatable foods. With the present research we 

demonstrate that the social proof heuristic can override acting in line with this 

immediate temptation under low self-control conditions. Future research on 

heuristics should take into account whether the studied behavior includes a tradeoff, 

and, more importantly, future studies should investigate whether other heuristics 

than the social proof heuristic are likewise sufficiently strong to promote long term 
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beneficial behaviors in tradeoff choices, when attractive short term temptations are 

available.  

Furthermore, descriptive social norms, describing what most others do 

(Cialdini, Reno, & Kallgren, 1990) can be considered a form of social proof (Stok, De 

Ridder, De Vet, & De Wit, 2013). Research on descriptive social norms demonstrated 

that people perform more (or less) healthy eating behaviors when they believe others 

in their environment to eat healthily (or unhealthily; e.g. Burger et al., 2010; Stok, De 

Vet, De Wit, & De Ridder, 2014). For instance, research with adolescents, who are 

especially sensitive to group influences, demonstrated that when a descriptive norm 

communicated that the majority of one’s peers eats sufficient fruits, adolescents 

consumed more fruits, compared to when this norm was not available (Stok et al., 

2013). This research likewise suggests that social proof is an important factor in 

influencing food choices. Importantly, with the present dissertation we demonstrate 

what the role of self-control is in the effect of social proof on food choice behavior. 

Importantly, the social proof heuristic is mainly effective in influencing self-control 

outcomes under conditions of low self-control, when people would otherwise be 

inclined to prefer the good-tasting option that provides immediate gratification 

(Kahan, Polivy, & Herman, 2003; Vohs & Heatherton, 2000).   

Taken together, the present dissertation contributes to literature on self-

control, heuristic decision making and social norms, and the impact of subtle 

influence techniques on self-control behaviors.  

 

Limitations 

Some limitations of the present dissertation must be noted. In the first place, 

we should be careful in drawing firm conclusions about the beneficial effects of social 

proof on food choices under conditions of low self-control. We only found the social 

proof effect twice, once in the lab, and once in a more naturalistic supermarket 

setting. Moreover, in the supermarket setting, the effect of social proof under low 

self-control conditions was only marginally significant. Future studies should 

replicate this finding in order to be able to conclude with more certainty that social 

proof affects food choice behavior under low self-control conditions.    

Whereas we successfully manipulated ego-depletion in three of our studies, 

our ego-depletion manipulation (by means of the E-erasing task; Baumeister et al., 

1998) also failed once (Salmon, Fennis, Adriaanse, De Vet, & De Ridder, 2014; 



Chapter 6 

98 

 

internal report), underlining the difficulty of successfully manipulating ego-depletion 

effects (see Carter & McCullough, 2014, and Hagger & Chatzisarantis, 2014, for recent 

discussions on the strength and robustness of the ego-depletion effect). Alternatively, 

other manipulations that diminish cognitive capacity can be used to create a mindless 

state in which people rely on heuristic decision making. Cognitive load manipulations 

or manipulations of time pressure for instance, can also be used to manipulate a lack 

of cognitive resources (e.g., Ferrari, 2001; Gilbert, Giesler, & Morris, 1995; Shiv & 

Fedorikhin, 1999). 

Another limitation concerns the fact that our research on the effects of social 

proof on food choices under low self-control conditions was restricted to one single 

decision moment. Therefore, we do not have any information about the effects of 

social proof on subsequent food choices. It could be that making one healthy choice 

has positive spillover effects on subsequent food choices. For instance, after choosing 

a healthy salad, one may not want to jeopardize healthy eating goals by taking a 

chocolate cake for dessert. On the other hand, people may also balance their healthy 

eating and enjoying palatable food goals, and consequently use a healthy food choice 

as a license to subsequently indulgence in unhealthy foods (De Witt Huberts, Evers, & 

De Ridder, 2012). Whether people repeatedly restrain themselves or will balance 

their goals may depend on whether people view their food choices in isolation, or as a 

set of decisions (e.g., Ainslie & Monterosso, 2003, Kudadjie-Gyamfi & Rachlin, 1996). 

When people view their food choices as one set of decisions, restricting oneself in a 

first food choice may lead to goal balancing, and indulgence in the next choice, 

whereas when people view food choices in isolation and experience each food choice 

as a single decision moment, they may adhere to the same goal of for instance eating 

healthily, and make a range of healthy food choices. 

Furthermore, we do not have any information about the long term effects of 

the social proof heuristic. We did not investigate whether people keep purchasing a 

healthy product after the social proof heuristic once steered them subtly towards that 

product. When people once made a healthy choice in the presence of the social proof 

heuristic, this may imply that when this heuristic is removed, people stop making this 

healthy food choice. On the other hand, when people are influenced by the social 

proof heuristic multiple times, buying the healthy product may become a habit that 

keeps influencing food choice behavior mindlessly (Neal et al., 2013; Verplanken, 

2006; Verhoeven, Adriaanse, Evers, & De Ridder, 2012). Future research should 

http://www.sciencedirect.com.proxy-ub.rug.nl/science/article/pii/S0022103110001290#bb0015
http://www.sciencedirect.com.proxy-ub.rug.nl/science/article/pii/S0022103110001290#bb0110
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study the effects of heuristic decision making on multiple subsequent food choices in 

the short and in the long run.               

The studies in the present dissertation demonstrated the effectiveness of only 

one type of heuristic. Since the current effects may also hold for other heuristics, 

future research should investigate whether other heuristics are similarly effective in 

influencing food choices under low self-control conditions. We conducted two initial 

studies applying the scarcity heuristic, referring to the need to acquire what is scarce 

(Cialdini, 2009; Worchel, Lee, & Adewole, 1975). Similar to our studies on the social 

proof heuristic, we investigated whether this heuristic was effective in influencing 

food choices under low self-control conditions (Salmon et al., 2014; internal report). 

Nevertheless, we failed to find such effects. A possible explanation for this lack of 

effectiveness could be that participants in our study perceived the scarcity to be 

supply scarcity instead of demand scarcity. Importantly, supply scarcity (e.g. ‘limited 

edition’) seems to be less effective in influencing purchases of non-conspicuous 

consumption products, such as daily food products (Gierl & Huettl, 2010), compared 

to more visible consumption products, such as fashion products. Demand scarcity 

(e.g. ‘many items sold, only a few units remain’) on the other hand, could be more 

effective in influencing food choices, since this form of scarcity basically represents a 

form of social proof, by suggesting a product is scarce because many people bought it 

(Gierl & Huettl, 2010; Parker & Lehmann, 2011).  

It can even be suggested that in order for supply scarcity to influence behavior, 

some extent of cognitive elaboration is needed. The influence of the scarcity heuristic 

on purchase intentions is mediated by value perceptions of the product (Eisend, 

2008). This suggests that the supply scarcity heuristic could be a more deliberate rule 

than for instance the social proof heuristic. Moreover, people are aware of their 

sensitivity to the scarcity heuristic (Eisend, 2008), many people for instance know 

they want to have the last hotel room available on a booking site, or a limited edition 

of a specific pair of jeans. This may suggest that the supply scarcity heuristic affects 

behavior via a less impulsive, and less ‘mindless’ mechanism, compared to for 

instance the social proof heuristic. Consequently, the role that self-control plays in 

the influence of the scarcity heuristic may be different from the role it plays in the 

effectiveness of social proof. Whereas social proof is more effective under conditions 

of low, compared to high self-control, one may expect the (supply) scarcity heuristic 
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to be most effective in influencing behavior under high self-control conditions, when 

people have sufficient cognitive resources available.  

 

Practical Implications 

Healthy eating starts by making healthy food choices at point-of-purchase 

settings. At these settings, the social proof heuristic can be applied relatively easily, 

by showing information about others’ behavior.  Rather than radically changing the 

food environment by for instance putting taxes on unhealthy foods, or banning 

unhealthy foods from the environment (Faith, Fontaine, Baskin, & Allison, 2007), we 

contend that healthy foods can be promoted by means of this relatively simple 

strategy. In our field study at the supermarket, we applied the social proof heuristic 

by using banners that contained majority information. Using shelf banners at point-

of-sale is already common practice in retail environments, underlining the relatively 

easy implementation of this technique. These findings on the influence of social proof 

on long term beneficial behaviors could also be of relevance in other situations in 

which people need to exert self-control to act in line with long term goals and resist 

the immediate gratification of temptations. One can for instance think of promoting 

sustainable behaviors by applying social proof cues, such as suggesting that the 

majority of people go to work by bike instead of car.    

Heuristics such as the social proof heuristic are most effective in influencing 

behavior under conditions of low self-control. When applying the social proof 

heuristic in health interventions in daily life, natural conditions of low self-control 

can be exploited. At several moments of the day and in certain situations, people are 

likely to be low in self-control resources. For instance at the end of a working day, at 

the end of the week, after a tedious meeting or boring lecture, or after people made a 

range of choices (Vohs et al., 2008), such as at the cashiers of a supermarket or any 

other large store. These could be suitable moments to apply the social proof heuristic 

to subtly influence people towards healthy choices.       

Importantly, heuristics should be applied ethically. Information presented by 

social proof (or other) heuristics should be based on true facts. Since people in many 

instances favor unhealthy food products (e.g. Briefel & Johnson 2004), marketers 

should invent creative ways of communicating social proof while avoiding to deceive 

people. An important next step in research on the social proof heuristic will be to 

identify and evaluate strategies to communicate social proof information in the 
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marketing of healthy foods, that do contain correct or ‘real’ information. We do see 

multiple opportunities to manipulate the social proof heuristic by presenting correct 

information. For example, social proof information could relate to a relative number 

of individuals buying the product. Instead of stating that ‘most consumers in this 

supermarket bought this cheese’, one could state that ‘growing numbers of consumers 

chose low-fat cheese’ (if that actually represents correct information). Social proof 

messages can also be framed differently, for instance by mentioning absolute (large) 

sales numbers, such as ‘this week 3000 people bought [product A]’, or for instance 

calling a certain product ‘popular product in this supermarket’, suggesting that 

(many) people (though not necessarily the majority) buy this product. Alternatively, 

social proof heuristics may also be more subtly embedded in the physical 

environment, by for instance leaving empty wrappers of a particular product 

(Prinsen, De Ridder, & De Vet, 2013) or varying in supply on shelves (Parker & 

Lehmann, 2011). Future research should investigate whether these and other social 

proof manipulations can be manipulated reliably within ethical boundaries.   

The studies in the first part of this dissertation demonstrate that people differ 

in their sensitivity to ego-depleting tasks and circumstances, and that as a 

consequence some people are less able to repeatedly exert self-control compared to 

others. These findings suggest that depletion sensitivity is a relevant concept in 

studying self-control processes. In future research on self-control effects, individual 

differences in depletion sensitivity can be taken into account by applying the 

Depletion Sensitivity Scale.   

    

Suggestions for Future Research 

The results of the present dissertation suggest that a) people differ in their 

sensitivity to ego-depletion and b) people can be influenced towards healthy food 

choices under conditions of ego-depletion by means of the social proof heuristic. A 

research question logically following from these findings is whether people who are 

sensitive to ego-depletion are consequently also more often influenced by heuristics. 

People who are sensitive to ego-depletion are expected to more often find themselves 

in a state of ego-depletion, compared to people who are less sensitive to ego-

depletion. As a consequence, in daily life, chances are presumably higher that these 

depletion sensitive individuals will be influenced by the social proof heuristic, since 

they experience low self-control conditions more often. Importantly, these people 
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who are high in depletion sensitivity may be precisely the people who need a subtle 

push to choose healthy food choices that are beneficial on the long term.    

The studies in the first part of this dissertation demonstrated that depletion 

sensitivity predicts the exertion of self-control. Yet, we lack insight in the underlying 

mechanism via which depletion sensitivity affects behavior. Recent discussions on the 

mechanism underlying ego-depletion affect our theorizing about how depletion 

sensitivity affects behavior and how people can be trained to become less depletion 

sensitive. Whereas in the original ego-depletion paradigm, the limited self-control 

resource is explained by a limited cognitive capacity, recently, a potential 

complementing framework has been proposed that can add to our understanding of 

self-control. The opportunity cost model of subjective effort and task performance 

suggests that people will only exert effort when the benefits of exerting effort 

outweigh the costs (Kurzban, Duckworth, Kable, & Myers, 2013). In line with this 

recently proposed model, recent insights suggest that the ego-depletion effect could 

be explained by a lack of motivation (Inzlicht & Schmeichel, 2012; Inzlicht, et al., 

2014). Instead of not being able to repeatedly exert self-control, people may not want 

to exert self-control repeatedly. After an initial act of exerting self-control, attention 

may shift from goals one has to pursue to rewards one wants to attain. Possibly, 

rather than depletion sensitivity representing one’s ability to keep exerting self-

control, it may rather represent one’s motivation to keep exerting self-control. If so, 

depletion sensitivity may be negatively related to personality measures such as 

conscientiousness or perfectionism, representing one’s motivation of being thorough 

and performing tasks well (Enns & Cox, 2002; George & Zhou, 2001; Goldberg, 

1992). Consequently, increasing one’s motivation to perform well should be a primary 

aim of interventions aimed at decreasing depletion sensitivity and preventing ego-

depletion effects.    

We expect the Depletion Sensitivity Scale to tap the repetitive nature of self-

control exertion. That is, depletion sensitivity represents one’s ability to exert self-

control after exerting self-control in an initial task. So, we expect depletion sensitivity 

to predict actual repeated self-control exertion. However, in the present chapters on 

depletion sensitivity, self-control exertion was measured at a single point in time, 

either under conditions of ego-depletion or not. Future studies should investigate 

whether one’s performance on a range of self-control tasks is moderated by one’s 

level of depletion sensitivity.  
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Individual differences in trait self-control may affect self-control performance 

in a different way than state self-control resulting from ego-depletion conditions (De 

Ridder et al., 2012; Gillebaart & De Ridder, 2015). Ego-depletion seems to weaken 

one’s ability to actively exert self-control in terms of overriding or inhibiting 

predominant impulsive tendencies. Trait self-control however, seems to represent 

adaptive habits and self-regulation strategies, and may therefore rather represent the 

avoidance of active self-control exertion (De Ridder et al., 2012; Gillebaart & De 

Ridder, 2015). In line with this novel model of self-control, trait self-control in 

Chapter 2 did not predict performance on a cognitive reasoning task under conditions 

of ego-depletion, whereas depletion sensitivity predicted active self-control exertion. 

In contrast to depletion sensitivity predicting one’s ability to repeatedly exert self-

control, we expect trait self-control to predict more static, single cases of self-control 

exertion, independent of whether people initially exerted self-control or not. Trait 

self-control has for instance been found to predict academic success as measured by 

GPA, or (less) binge eating symptoms, as measured by a questionnaire on eating 

disorder symptoms (Tangney et al., 2004). Hence, whereas state self-control seems to 

represent the ability to actively exert control over one’s behavior, trait self-control 

may rather represent adaptive habits and self-regulation strategies, rendering active 

self-control exertion unnecessary. Future studies should provide more insight into 

the nature of trait versus state self-control.  

A next step in research on the effectiveness of heuristics in eating behavior is 

to investigate what a heuristic should look like to influence healthy food choices. In 

other words, what aspects should a heuristic have in order to override the impulse to 

eat a palatable but unhealthy food product, and choose a healthy product instead? 

Based on previous research that demonstrated the potential of social influence 

heuristics to influence behavior, such as social proof, reciprocity or authority 

(Cialdini, 2009), one could argue that heuristics should link to an evolutionary 

adaptive, hard-wired social tendency. The heuristic of social proof for instance, 

referring to the tendency to follow the majority, is based on the human need to 

belong to a group (Cialdini, 2009), which is an adaptive tendency from an 

evolutionary perspective. Furthermore, other social influence heuristics such as the 

authority heuristic (‘follow the leader’; Cialdini, 2009), or the reciprocity heuristic 

(‘give and take’; Cialdini, 2009) are similarly based on tendencies that benefit 

belonging to a group. Since these social influence heuristics may be hard-wired, the 
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need to follow these heuristics may be stronger than the impulse towards eating an 

attractive, but unhealthy food product. On the contrary, heuristics that particularly 

hinge on other decision rules may not be adept at overriding impulses towards food 

temptations. The default heuristic for instance, which suggests that ‘if there is a 

default do nothing about it’ (Gigerenzer, 2008), may not be adept at overriding the 

temptation of a palatable, but unhealthy option. This heuristic has no underlying 

adaptive social motive (such as belonging to a group) that may be stronger than the 

impulse towards the tempting food. Insights into what components a heuristic should 

be built on, will provide more insight into which heuristics are effective in influencing 

healthy food choices and which are not.  

Throughout the present dissertation, we suggest that the social proof heuristic 

influences food choice behavior mindlessly. Or, at least we presume that one does not 

need sufficient cognitive resources to follow this heuristic. Future research should 

however point out to what extent influence heuristics such as the heuristic of social 

proof are truly mindless. Heuristics are presumably not as mindless as for instance a 

behavioral prime, which may steer behavior unconsciously (e.g., Bargh & Chartrand, 

2000). Heuristics still require a simple decision rule that needs to be followed (Shah 

& Oppenheimer, 2008), suggesting there is at least some cognitive activity involved. 

Nevertheless, heuristics could be mindless to the extent that people will not 

cognitively elaborate on a heuristic. We even expect heuristics to be ineffective when 

people cognitively elaborate on a heuristic, which may (partly) explain why under 

conditions of sufficient self-control, the heuristic of social proof did not influence 

food choice behavior. In an initial study on the effectiveness of the scarcity heuristic, 

we aimed to examine whether this heuristic is still effective when people have to 

provide a reason for their decision (internal report, Salmon et al., 2014). We expected 

that providing a reason for one’s food choice would diminish the effectiveness of the 

heuristic. Unfortunately however, the scarcity heuristic appeared to be ineffective in 

influencing food choices, so we were unable to test whether providing a reason would 

nullify the effectiveness of a heuristic. Future studies should find out to what extent 

the effectiveness of a heuristic is dependent on a limited amount of cognitive 

elaboration.   
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Concluding Thoughts   

 With the findings of the present dissertation we highlight the role of individual 

differences in depletion sensitivity, and we qualify the consequences of ego-depletion 

for food choice behavior. We conclude that people differ in their sensitivity to 

depleting tasks and circumstances, and that consequently some people are less able 

to exert self-control under conditions of ego-depletion than others. High depletion 

sensitivity is related to less beneficial self-control consequences. People who are 

sensitive to depletion bought more unhealthy food products compared to people less 

sensitive to depletion. These low levels of self-control are however not necessarily 

disadvantageous for self-control consequences. Low levels of self-control were used to 

benefit adaptive long term behaviors. By exploiting heuristic decision tendencies 

under low self-control conditions, we influenced people towards making healthy food 

choices that are beneficial in the long term. In sum, this suggests that what the heart 

wants, impulsively following the heuristic, could be what the mind thinks is wise after 

all.      
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Impulsieve keuzes voor aantrekkelijke opties zijn doorgaans geen verstandige 

keuzes op de lange termijn (Hofmann, Friese, & Wiers, 2008; Metcalfe & Mischel, 

1999). Wanneer mensen zich hier bewust van zijn, kunnen zij een conflict ervaren 

tussen wat aantrekkelijk is op de korte termijn, zoals een dubbele cheeseburger of een 

grand dessert, en wat op de lange termijn voordeligere consequenties zou kunnen 

hebben, bijvoorbeeld een salade of een kop groene thee. Om uitdagingen als deze te 

overkomen en een verstandige keuze te maken, hebben mensen zelfcontrole nodig. 

Zelfcontrole is de capaciteit die mensen hebben om gedachten en gedrag te reguleren 

in lijn met bepaalde standaarden, regels, of persoonlijke doelen , zoals het doel om 

gezond te eten (Carver & Scheier, 1981; Metcalfe & Mischel, 1999; Vohs & 

Baumeister, 2004). Door het uitoefenen van zelfcontrole zijn mensen in staat om 

aantrekkelijke opties te weerstaan, en daarvoor in de plaats een keuze te maken die 

voordelen biedt op de lange termijn. Met voldoende zelfcontrole en het doel om 

gezond te eten kiezen mensen de salade in plaats van de cheeseburger, of een kop 

groene thee in plaats van een grand dessert.   

Nu en dan winnen verleidingen op de korte termijn het van keuze opties die 

verstandiger zouden zijn op de lange termijn. Mensen eten lekkere, maar ongezonde 

producten terwijl zij het doel hebben om gezond te eten, kopen dure schoenen terwijl 

zij geld willen besparen, of blijven kijken naar hun favoriete TV serie, terwijl zij beter 

op tijd zouden kunnen gaan slapen. Falen van zelfcontrole wordt vaak verklaard 

vanuit de theorie die stelt dat mensen slechts een beperkte capaciteit of motivatie 

hebben om zelfcontrole uit te voeren (Baumeister, Bratslavsky, Muraven, & Tice, 

1998; Muraven & Baumeister, 2000). In het eerste deel van dit proefschrift 

(hoofdstuk 2 en 3) wordt onderzocht of er individuele verschillen zijn in de capaciteit 

van mensen om herhaaldelijk zelfcontrole uit te voeren. Mogelijk verschillen mensen 

in hun gevoeligheid voor taken en situaties die zelfcontrole kosten, en is de een beter 

in staat om herhaaldelijk zelfcontrole uit te voeren dan de ander. In het tweede deel 

(hoofdstuk 4 en 5) worden de consequenties van lage zelfcontrole voor 

voedingskeuzes onderzocht. Waar in eerder onderzoek de negatieve consequenties 

van lage zelfcontrole voor eetgedrag werden belicht, wordt in dit proefschrift 

onderzocht of lage zelfcontrole ook gezonde voedingskeuzes tot gevolg kan hebben.  

Na het uitoefenen van zelfcontrole in een eerste taak, bijvoorbeeld het 

onderdrukken van emoties, zijn mensen minder goed in staat of minder gemotiveerd 

om zelfcontrole uit te voeren in een tweede taak, zoals het weerstaan van een 
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verleidelijk tussendoortje (Baumeister et al., 1998; Vohs, & Heatherton, 2000). Deze 

toestand van lage zelfcontrole waarin men verkeerd na het herhaaldelijk uitoefenen 

van zelfcontrole, wordt ‘ego-depletie’ genoemd (Baumeister et al., 1998). Alhoewel 

het mechanisme dat ten grondslag ligt aan het ego-depletie effect onderwerp van 

recent debat is, zijn de meeste onderzoeken het er over eens dat mensen na het 

uitoefenen van zelfcontrole op een eerste taak een verminderde neiging hebben om 

zelfcontrole uit te voeren op een tweede taak (e.g. Duckworth & Kern, 2011; 

Hagger,Wood, Stiff, & Chatzisarantis, 2010; Inzlicht & Schmeichel, 2012).    

Tot nu toe lag de focus in onderzoek naar ego-depletie voornamelijk op het 

aantonen van het bestaan van het effect. In deze onderzoeken is er relatief weinig 

aandacht geweest voor individuele factoren die het ego-depletie effect kunnen 

beïnvloeden. De vraag is echter, of er bij alle mensen een toestand van ego-depletie 

optreed na het uitoefenen van zelfcontrole in een eerste taak, of dat er individuele 

verschillen in gevoeligheid voor ego-depletie zijn.  Met andere woorden, zal de ene 

persoon sneller in een toestand van ego-depletie belanden dan de ander? Mogelijk is 

de ene persoon al niet in staat, of niet meer gemotiveerd, om na het weerstaan van 

één aantrekkelijk stuk taart op een feestje nog een keer zelfcontrole uit te voeren, 

terwijl de ander nog voldoende capaciteit of motivatie heeft om zelfcontrole uit te 

voeren na een hele middag verleidingen te hebben weerstaan tijdens het shoppen. In 

het eerste deel van dit proefschrift (hoofdstuk 2 en 3) wordt er antwoord gegeven op 

de vraag of er individuele verschillen zijn in gevoeligheid voor ego-depletie, en of deze 

verschillen effect hebben op het uitoefenen van zelfcontrole.    

 

Gevoeligheid voor Ego-Depletie 

Meer specifiek was het doel van hoofdstuk 2 om bewijs te vinden voor het 

bestaan van het construct gevoeligheid voor depletie, en om het effect van 

gevoeligheid voor depletie op het uitoefenen van zelfcontrole te onderzoeken. We 

hebben de ‘Depletion Sensitivity Scale’ (DSS) ontwikkeld om individuele verschillen 

in gevoeligheid voor ego-depletie te meten. In dit hoofdstuk tonen wij aan dat 

gevoeligheid voor depletie, gemeten door middel van de DSS, scores op een tweede 

zelfcontrole taak, een logisch redeneren taak, voorspelt. Onder omstandigheden van 

ego-depletie, dus na zelfcontrole te hebben uitgevoerd op een eerste taak, scoren 

mensen die gevoelig zijn voor ego-depletie lager op een logisch redeneren taak 

vergeleken met mensen die minder gevoelig zijn voor ego-depletie. Er lijkt dus een 
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sterker ego-depletie effect te zijn voor mensen die gevoelig zijn voor ego-depletie, 

vergeleken met mensen die daar minder gevoelig voor zijn. Deze uitkomst suggereert 

dat gevoeligheid voor depletie een relevant concept is bij het bestuderen van 

zelfcontrole. 

 Hoofdstuk 3 had als doel om het effect van gevoeligheid voor depletie op het 

uitoefenen van zelfcontrole empirisch aan te tonen in een natuurlijke setting buiten 

het lab. Daartoe is een dagboekstudie uitgevoerd, waarin deelnemers een week lang 

bij hebben gehouden welke tussendoortjes zij kochten. De resultaten van dit 

onderzoek tonen aan dat mensen die gevoelig zijn voor depletie meer ongezonde 

tussendoortjes kopen in vergelijking met mensen die minder gevoelig zijn voor 

depletie. Mensen die gevoelig zijn voor depletie lijken dus minder geneigd om 

zelfcontrole uit te voeren bij dagelijkse voedingskeuzes. Daarnaast blijkt uit dit 

onderzoek dat een sterk doel om gewicht te verliezen mensen lijkt te beschermen 

tegen het effect van gevoeligheid voor depletie op het uitoefenen van zelfcontrole. 

Waar mensen met een zwak doel om gewicht te verliezen meer ongezonde 

tussendoortjes kopen naarmate zij gevoeliger zijn voor ego-depletie, geldt dit niet 

voor mensen die een sterk doel hebben om af te vallen. Met andere woorden, voor 

mensen met een sterk doel om af te vallen, lijkt gevoeligheid voor depletie geen effect 

te hebben op het aantal gekochte ongezonde tussendoortjes. Hoewel deze resultaten 

voorzichtig geïnterpreteerd dienen te worden (omdat de interactie marginaal 

significant is), suggereren deze resultaten dat de oorzaak van het ego-depletie effect  

(deels) een gebrek aan motivatie zou kunnen zijn. Als ego-depletie enkel een gevolg 

zou zijn van een beperkte capaciteit om herhaaldelijk zelfcontrole uit te voeren, dan 

zou het doel om gewicht te verliezen geen rol spelen in het effect van gevoeligheid 

voor depletie op het uitoefenen van zelfcontrole. Dat het doel om gewicht te verliezen 

hier wel een rol speelt, suggereert dat het vermogen om herhaaldelijk zelfcontrole uit 

te voeren deels verklaard wordt door motivatie. Dit is in lijn met recente inzichten die 

suggereren dat motivatie het onderliggende mechanisme van ego-depletie is 

(Inzlicht& Schmeichel, 2012; Inzlicht, Schmeichel, & Macrae, 2014). 

 

Gevolgen van Ego-Depletie voor Voedingskeuzes 

In het tweede deel van dit proefschrift (hoofdstuk 4 en 5) wordt er ingezoomd 

op de consequenties van ego-depletie. Tot nu toe werden veelal de negatieve 

consequenties van lage zelfcontrole belicht. Zo reageren mensen onder 
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omstandigheden van ego-depletie impulsiever en minder sociaal, drinken zij meer 

alcohol, en eten zij ongezonder, dan mensen die voldoende zelfcontrole tot hun 

beschikking hebben. In dit proefschrift wordt er onderzocht of een toestand van ego-

depletie altijd tot negatieve gevolgen leidt, of dat een toestand van ego-depletie ook 

positieve gevolgen kan hebben. De focus in dit tweede deel ligt op eetgedrag, in het 

specifiek het maken van voedingskeuzes. In een toestand van ego-depletie zijn 

mensen geneigd om te kiezen voor lekkere, ongezonde producten, die aantrekkelijk 

zijn op de korte termijn. Onder deze omstandigheden kiezen mensen bijvoorbeeld de 

dubbele cheeseburger in plaats van een salade, of een grand dessert in plaats van een 

kop groene thee. Wij suggereren echter dat een sociale aanwijzing in de omgeving, 

door middel van meerderheidsinformatie die naar een gezonde optie wijst, het 

negatieve effect van ego-depletie op voedingskeuzes teniet kan doen. Als deze 

meerderheidsinformatie bijvoorbeeld toont dat een meerderheid de salade kiest in 

plaats van een dubbele cheeseburger, verwachten wij dat mensen in een toestand van 

lage zelfcontrole geneigd zijn om deze meerderheidsinformatie te volgen en ook de 

salade te kiezen. Door middel van deze sociale aanwijzing proberen wij mensen aan te 

zetten tot het maken van gezonde voedingskeuzes, onder omstandigheden van lage 

zelfcontrole.  

Hoofdstuk 4 verschaft initieel bewijs voor deze theorie. In een lab studie 

werden zowel zelfcontrole als de aanwezigheid van een sociale aanwijzing 

gemanipuleerd. In een hypothetische voedingskeuzetaak werd een sociale aanwijzing 

al dan niet getoond door middel van meerderheidsinformatie in een taartdiagram. Uit 

de resultaten blijkt dat wanneer er geen sociale aanwijzing aanwezig is, mensen meer 

ongezonde voedingskeuzes maken in deze hypothetische voedingskeuze taak, onder 

omstandigheden van lage, vergeleken met omstandigheden van hoge zelfcontrole. Dit 

komt overeen met eerder onderzoek en de heersende kijk op lage zelfcontrole, 

namelijk dat dit ongezonde voedingskeuzes tot gevolg heeft. Belangrijker echter, is 

dat wij in dit hoofdstuk demonstreren dat wanneer een sociale aanwijzing in de 

richting van een gezonde keuze wijst, mensen meer gezonde voedingskeuzes maken 

onder omstandigheden van lage zelfcontrole, vergeleken met wanneer deze 

aanwijzing niet aanwezig is. We tonen in deze studie zelfs aan dat het negatieve effect 

van zelfcontrole op voedingskeuzes kan worden omgedraaid: wanneer een sociale 

aanwijzing aanwezig is, maken mensen meer gezonde voedingskeuzes onder 

omstandigheden van lage dan onder omstandigheden van hoge zelfcontrole. Deze 
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resultaten suggereren dat mensen zijn aan te zetten tot het maken van gezonde 

voedingskeuzes onder omstandigheden van lage zelfcontrole, door middel van een 

sociale aanwijzing. 

Het doel van het laatste empirische hoofdstuk, hoofdstuk 5, is om sterker 

bewijs te vinden voor onze theorie dat lage zelfcontrole voordelig kan zijn voor 

gezonde voedingskeuzes, door sociale aanwijzingen toe te passen in een veldstudie 

met een representatieve steekproef van de gehele populatie Nederlandse supermarkt 

consumenten. Zelfcontrole en een sociale aanwijzing (meerderheidsinformatie) zijn 

gemanipuleerd in een supermarkt, waar mensen daadwerkelijke voedingskeuzes 

maken, en waar andere voedselverleidingen en beïnvloedingstechnieken aanwezig 

zijn. De meerderheidsinformatie is gemanipuleerd door middel van een banner bij 

een gezond product (30+kaas), waarop stond ‘meest gekozen in deze supermarkt’. De 

resultaten van deze studie tonen wederom aan dat wanneer een sociale aanwijzing 

aanwezig is, mensen meer gezonde keuzes maken onder omstandigheden van lage 

zelfcontrole, vergeleken met wanneer er geen sociale aanwijzing aanwezig is. De 

resultaten van hoofdstuk 4 en 5 suggereren dat de gevolgen van ego-depletie niet per 

definitie negatief hoeven te zijn. Wanneer sociale aanwijzingen in de omgeving de 

gezonde kant op wijzen, hebben omstandigheden van lage zelfcontrole gezonde 

voedingskeuzes tot gevolg.   

 

Theoretische en Praktische Implicaties 

In eerdere onderzoeken zijn een aantal modererende factoren van het ego-

depletie effect aangetoond, zoals hoeveelheid motivatie voor een bepaalde taak 

(Muraven & Slessareva, 2003), eerdere ervaring met een zelfcontroletaak (Muraven, 

Baumeister, & Tice, 1999), en of mensen al dan niet geloven dat zelfcontrole een 

beperkte bron is die op kan raken (Job, Dweck, & Walton, 2010). In lijn met deze 

eerdere onderzoeken tonen de resultaten van het eerste deel van dit proefschrift aan 

dat ego-depletie geen alles-of-niets fenomeen is, waar iedereen even gevoelig voor is,  

maar dat er individuele verschillen zijn in gevoeligheid voor ego-depletie, en dat 

daardoor de ene persoon beter in staat is om herhaaldelijk zelfcontrole uit te voeren 

dan de ander.  

Tot nu toe werd aangenomen dat mensen voor het maken van gezonde 

voedingskeuzes voldoende zelfcontrole nodig hebben. Omstandigheden van lage 

zelfcontrole zijn vaak geassocieerd met daaropvolgend falen van zelfcontrole 
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(Baumeister et al., 1998; Hagger et al., 2010; Vohs & Heatherton, 2000). In 

tegenstelling tot deze heersende kijk op het uitoefenen van zelfcontrole als een 

strategie die mentale inspanning vereist, suggereren de bevindingen van hoofdstuk 4 

en 5 dat gezonde voedingskeuzes bereikt kunnen worden zonder mentale inspanning. 

Onder omstandigheden van lage zelfcontrole, zijn mensen op een subtiele manier aan 

te zetten tot het maken van gezonde voedingskeuzes, wanneer een sociale aanwijzing 

in de omgeving naar een gezonde optie wijst. Deze uitkomsten zijn in lijn met andere 

recente onderzoeken die aantonen dat zelfcontrole geen mentale inspanning hoeft te 

kosten. Onderzoek naar nudges bijvoorbeeld, suggereert dat door middel van subtiele 

aanpassingen in de omgeving, mensen zijn aan te zetten tot gezond gedrag (Wansink, 

2004). Wanneer aantrekkelijke, maar ongezonde snacks bijvoorbeeld verder van 

mensen af worden geplaatst, eten mensen minder van deze snacks dan wanneer deze 

dichterbij staan (Maas, de Ridder, de Vet, & de Wit, 2012).   

Omdat het merendeel van de dagelijkse voedingskeuzes gedachteloos worden 

gemaakt, wanneer mensen niet in staat zijn om zelfcontrole uit te voeren, lijkt een 

subtiele sociale aanwijzing een veelbelovende methode om gezonde voedingskeuzes 

te stimuleren. Deze sociale aanwijzingen kunnen op een relatief gemakkelijke manier 

geïmplementeerd worden, bijvoorbeeld door een banner bij een gezond product in de 

supermarkt te tonen waarop staat “veel gekozen in deze supermarkt”.  Bovendien zijn 

beïnvloedingstechnieken als een sociale aanwijzing het meest effectief in het 

beïnvloeden van gedrag onder omstandigheden van lage zelfcontrole. Bij het 

stimuleren van gezonde voedingskeuzes kan er gebruik gemaakt worden van 

natuurlijke omstandigheden van lage zelfcontrole in het dagelijks leven. Op 

verschillende momenten van de dag, en in bepaalde situaties, zijn mensen meer 

geneigd om laag in zelfcontrole te zijn. Bijvoorbeeld aan het einde van een werkdag, 

aan het einde van een werkweek, na een saaie meeting, of nadat mensen een reeks 

aan keuzes hebben gemaakt, zoals bij de kassa’s in de supermarkt. Dit zijn momenten 

waarop mensen mogelijk gemakkelijker te beïnvloeden zijn tot het maken van 

gezonde voedingskeuzes, door middel van sociale aanwijzingen.  

 

Conclusie 

Al met al belichten we in dit proefschrift zowel individuele factoren die van 

invloed zijn op het ego-depletie effect, als de gevolgen van ego-depletie. In lijn met 

recente inzichten in het ego-depletie effect, tonen we aan dat ego-depletie niet een 
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alles-of-niets fenomeen is, waar iedereen even gevoelig voor is, maar dat het afhangt 

van individuele factoren. Er zijn individuele verschillen in gevoeligheid voor ego-

depletie, en deze individuele verschillen voorspellen in hoeverre mensen geneigd zijn 

om (herhaaldelijk) zelfcontrole uit te voeren. Daarnaast, en in tegenstelling tot de 

dominante kijk op de negatieve effecten van het falen van zelfcontrole, suggereren de 

resultaten van het tweede deel van dit proefschrift dat de effecten van ego-depletie op 

uitkomsten van zelfcontrole niet per definitie negatief hoeven te zijn. De 

consequenties van falen van zelfcontrole hangen af van de omgeving waarin iemand 

zelfcontrole uitvoert. Wanneer sociale aanwijzingen in de omgeving naar keuzes 

wijzen die voordelig zijn op de lange termijn, zoals gezonde voedingsproducten, 

kunnen omstandigheden van ego-depletie leiden tot een impulsieve keuze voor 

gezondheid. 
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Zonder deze mensen had ik nooit de zelfcontrole gehad om dit voor elkaar te krijgen. 

Ten eerste wil ik mijn vier promotoren bedanken. Bob, vanaf het begin heb je mij alle 

ruimte en vrijheid gegeven, waardoor ik mij heb kunnen ontwikkelen tot een 

zelfstandig onderzoeker. Ik vind het mooi om te zien hoeveel passie je hebt voor 

onderzoek, en hoe je dat op anderen weet over te brengen. Jouw enthousiasme over 

onderzoek, en het praten met jou over onderzoeksideeën gaven mij vaak nieuwe 

energie. Ik heb veel van je geleerd, zowel van je creativiteit en vakkennis, als van je 

manier van schrijven. Hoewel we soms fnuikende gesprekken hebben gevoerd, kan ik 

met jou ook echt lachen. Dankjewel voor al je supervisie en feedback.  

Denise, al tijdens mijn researchmaster was ik studentassistent, en schreef ik mijn 

masterthesis bij jou op de afdeling. Toen ik tijdens mijn PhD project in Groningen 

woonde, kwam ik graag terug naar de Stitch in Utrecht voor onze 

onderzoeksafspraken en om de Stitch meetings bij te wonen. Ik bewonder hoe je met 

al je andere activiteiten toch steeds ruimte hebt weten te maken om bij te dragen aan 

dit project. Tot de allerlaatste loodjes was je altijd bereid om feedback te geven. 

Enorm bedankt voor je betrokkenheid en begeleiding.  

Marieke, voor jou was ik een van de eerste aio’s die je hebt begeleid. Je hebt me vaak 

op weg geholpen. Dank voor al je slimme ideeën. Als ik ergens niet uit kwam dan 

kwam je vaak met een oplossing, waardoor ik weer verder kon. Mede doordat we als 

persoon best verschillend zijn, heb ik veel van je geleerd. Bedankt! 

Emely, de eerste jaren vanuit Utrecht, en daarna vanuit Wageningen wist jij altijd iets 

toe te voegen aan mijn werk. Ik heb veel aan je gehad, zowel qua inhoudelijke 

feedback, als dat je ook altijd aandacht had voor hoe het ging met mijn onderzoek en 

met mij. Veel dank hiervoor!  

Ik wil de leden van de externe leescommissie, Siegfried Dewitte, Catrin Finkenauer en 

Koert van Ittersum  bedanken voor de tijd en moeite die zij hebben genomen om mijn 

proefschrift te beoordelen en van waardevolle feedback te voorzien.  

Hoe gaaf is het als je je theorieën in een echte supermarkt mag testen. Voor hoofdstuk 

5, over ons experiment in een supermarkt, wil ik Jelle Bouma van het Customer 

Insights Center bedanken. Jelle, dankjewel dat je mij met supermarktmanagers in 

contact hebt gebracht, en ook veel dank voor al je hulp en vrolijkheid als collega.  
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Ook zonder Martijn Veltkamp van Friesland Campina was dit hoofdstuk niet tot 

stand gekomen. Martijn, dankjewel voor onze prettige samenwerking,  je kritische 

blik, en de coole shelf-banners!  

Ik ben heel dankbaar dat ik deel heb mogen uitmaken van de Marketing afdeling aan 

de Rijksuniversiteit Groningen. Aan deze inspirerende en sociale afdeling heb ik veel 

mooie herinneringen. Iedere dag om 12uur ‘luuuuuuunch’, vakgroepuitjes, 

kerstborrels, champagnemomentjes, seminars; ik had het niet willen missen. 

Ten eerste wil ik hier mijn mede (en oud) PhD studenten van de marketing afdeling 

bedanken: Jacob, Eline, Sander, Alec, Hans, Katrin, Peter, Niels, Evert, Daniela,       

Yi-Chun, Sandy, Frank, Carmen en Sebastian, en buiten onze afdeling, Marjolijn en 

Ramzi: dank voor alle Miccafeetjes, PhD dinners en outings, en gezelligheid. Mede 

dankzij jullie heb ik een ontzettend fijne tijd aan de RUG gehad. Iguacel, thank you 

for your all the fun we had and for being such a nice colleague. En Niels, bedankt dat 

je het laatste jaar mijn statistische hulplijn vanuit Groningen bent geweest! 

Speciale dank gaat uit naar mijn paranimfen, Auke en Lisette. Auke, dankzij jou 

waren mijn eerste maanden in Groningen een feestje. We hebben zo veel gelachen 

samen. Af en toe zo hard dat onze buren, Hans en Katrin, kwamen kijken of er iets 

aan de hand was. Ik vind het heel leuk dat we nog steeds vrienden zijn en dat jij nu 

ook mijn paranimf bent. Lieve Lisette, dankjewel voor al je gezelligheid, je fijne 

nuchtere kijk op dingen, en relativerende opmerkingen. Met veel plezier denk ik terug 

aan onze tijd in 308. We konden heel serieus werken, maar zo nu en dan kwamen we 

niet meer bij van het lachen. Ik ben heel blij dat jij nu ook mijn paranimf bent.  

Dan wil ik in het bijzonder ook mijn (oud)collega’s van de CORE groep bedanken. 

Jacob en Eline, vaak ben ik bij jullie binnen gelopen voor allerlei vragen en 

kletspraatjes. Met jullie kon ik goede gesprekken hebben, en ook veel plezier! Ik kijk 

uit naar onze reünie in Madrid. Marijke, dank voor het beantwoorden van al mijn 

Authorware en statistische vragen en dank voor je gezelligheid. Ik zie ons nog fietsen 

op onze Beachcruisers door Vancouver. Supercool, al zeg ik het zelf. En dan de rest 

van de CORE groep: Debra, Jia, Jan-Willem, Martijn, Koert, Carmen en Sebastian: 

Dank voor alle interessante en inspirerende discussies tijdens de CORE meetings en 

jullie bereidheid om te helpen. Bij jullie stond de deur altijd open. 

Reinder, dank voor al je hulp, muziek en gezelligheid in het Feb research lab!  
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Dan heb ik het voorrecht gehad om ook nog een groep geweldige collega’s in Utrecht 

te hebben. Mijn dank gaat uit naar alle (ex)stitchies: Aukje, Catharine, Floor, Jessie, 

Josje, Marijn, Marleen, Nynke, Pieter, Popi, Sanne en Sosja: Dankjulliewel voor alle 

waardevolle feedback op mijn stukken tijdens de Stitch meetings en voor jullie 

gezelligheid. Ik denk met veel plezier terug aan de congressen die we hebben bezocht 

in Stockholm, Bordeaux en oh oh Cherso. Tracy, Astrid and David: thanks for your 

help and all the nice coffee breaks. In het bijzonder wil ik nog mijn Utrechtse 

roomies, Sosja en Aukje bedanken: Super dat ik het laatste half jaar zo gezellig bij 

jullie op de kamer heb mogen werken. Het gaf een extra boost die ik nodig had. 

Catharine, :-P. 

Ook buiten de wetenschap heb ik fijne mensen om mij heen die de afgelopen jaren 

veel voor mij betekend hebben. Ik wil graag mijn lieve familie en vrienden bedanken 

voor al het plezier dat we samen hebben, jullie luisterend oor, interesse, steun en 

afleiding. Een aantal mensen in het bijzonder.  

Lieve Cathelijne, hartjie, ik vind het bijzonder hoe vanzelfsprekend onze vriendschap 

is. We hebben altijd zoveel lol en fijne gesprekken. Heerlijk om bij jou thuis te relaxen 

of om samen, en met lieve kleine Marie leuke dingen te doen. Remco, ook jij bedankt 

voor die gezelligheid!  

Mijn drie J’s: Jeroen, Joep en Jelle. Ik ken jullie bij elkaar 52 jaar. Dank voor jullie 

interesse in mijn werk, interessante discussies, feestjes, en de gezellige tijd die ik 

altijd met jullie heb. 

Jitske, zo leuk dat we sinds de researchmaster vriendinnen zijn. Bedankt voor alle 

gezelligheid de afgelopen jaren, ik heb mooie herinneringen aan concerten en 

festivals samen!  

Elsje en Katinka, dank voor alle keren dat ik bij jullie kon eten, zo heerlijk om bij 

jullie tot rust te komen, zeker als ik het even helemaal gehad had met onderzoek 

doen. Dank voor jullie interesse, steun, en gezelligheid.  

Wies, met al je energie, je altijd doorvragen en goede adviezen, ben je een hele fijne 

vriendin. Dankjewel daarvoor.  
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Lieve Else, het is fijn om zo’n lieve vriendin als jij te hebben. Iedere week bommen en 

eten met jou in Groningen gaf mij veel energie! Ik merk dat we op elkaar lijken, en 

dat maakt onze vriendschap heel sterk. Dankjewel. 

Lieve Claire, dankjewel voor je interesse en leuke berichtjes! Veel succes met je 

vervolgopleiding, ik weet zeker dat je het heel goed gaat doen. 

Wim, Mieke, Laurens en Liselotte: ik kan me geen fijnere schoonfamilie wensen. 

Wim en Mieke, dank voor alle lol die we samen hebben,  jullie warmte en 

gezelligheid. De laatste twee weken in jullie mooie tuin in Zeeland met Capsule waren 

perfect om mijn proefschrift te kunnen afronden en lekker te genieten. Lau en Lot, 

met jullie heb ik er een vriend en vriendin bij.  

Lieve papa, mama en Nicole, het is zo fijn om uit zo’n warm en liefdevol gezin te 

komen. Jullie hebben me ontzettend geholpen met de uitdagingen van de afgelopen 

jaren. Als ik bij iemand altijd terecht kan zijn jullie het. Bedankt voor jullie 

onvoorwaardelijke liefde en steun. Met zo’n familie kan ik alleen maar heel erg blij en 

trots zijn. Pap, van jou heb ik geleerd hoe belangrijk het is om ergens voor te gaan. 

Jouw betrokkenheid betekent veel mij. Mam, jij staat altijd voor me klaar. Bedankt 

voor alle gezellige gesprekken, knuffels, liefde en bezorgdheid! Nicole, van jongs af 

aan hebben wij veel tijd met elkaar doorgebracht. Wat is het fijn om jou als zusje te 

hebben. Met z’n tweeën kunnen we heerlijk flauw doen als geen ander, maar ook 

goede gesprekken hebben. Lars, het is fijn om jou sinds een aantal jaren in de familie 

te hebben, dank voor al je fratsen en gezelligheid! 

Lieve Maarten, ik ben zo blij dat jij in mijn leven bent gekomen. Jouw liefde, humor, 

en geduld zijn voor mij onmisbaar. Bedankt dat je er altijd voor mij bent.  

Ik kijk uit naar iedere dag met jou! 

 

 

Stefanie 

27 juli 2015 
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