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SESSIOn OVERVIEW
Resource depletion theory has been a prominent theory of self-

regulation since its inception, and has been a source of great interest 
and much research in both the psychology and consumer behavior 
fields. Resource depletion theory argues that the resources that un-
derlie self-regulation are limited and that using these resources for 
an initial self-regulation task leaves less of them available for use at 
a later time. Moreover, such resource depletion causes decrements 
in self-regulation performance. Much of existing research has fo-
cused on demonstrating the wide variety of self-regulation tasks that 
can be depleting, and the wide variety of subsequent tasks that can 
be affected. 

The four papers in this session provide new insights into the 
causes, boundaries, and processes underlying self-regulatory re-
source depletion. The first two papers demonstrate that initial exer-
tion of self-regulation efforts is not required in order for depletion 
effects to arise; instead, the authors identify two new causes of self-
regulatory depletion.

In the first paper, Alquist, Baumeister, and Tice show that un-
certainty is depleting. The authors show that individuals need not 
exert self-control in an initial task in order for depletion effects to 
emerge. Instead, the authors either measure or manipulate uncer-
tainty, and show that when an initial task brings about a state of high 
uncertainty, later performance on self-regulation tasks suffers. Five 
experiments demonstrate this effect. For example, the authors show 
that when participants were uncertain (certain) as to whether they 
were providing correct responses on an initial task, they persisted 
less (more) at a subsequent puzzle task. Similarly, participants who 
were unsure as to whether they would be asked to give a speech at the 
end of the study solved fewer anagrams than participants who knew 
whether or not they would be required to give a speech. In fact, even 
participants who knew they were going to give a speech (an unpleas-
ant outcome) persisted longer at the anagrams than participants who 
were uncertain about whether they would have to give a speech. The 
authors further show that these effects are not driven by construal 
level or time orientation, and that the effects can be erased by the 
consumption of glucose. 

This research demonstrates the inherent difficulty underlying 
self-regulation under uncertainty. This is a central point for a wide 
range of decisions and their implications, such as how much to gam-
ble on a risky prospect, whether to buy shares of a stock with variable 
performance, and how a consumer regulates her consumption behav-
ior in days when she awaits the results of an important health test. 

The second paper by Dzhogleva, Lamberton, and Haws de-
scribes how recalling past acts of self-regulation can be depleting, 
depending on both the nature of the previous self-regulation and the 
ease of recall. This paper extends existing work which shows that 
depletion can occur vicariously (that is, without actually exerting ef-
fort; Ackerman et al., 2009) in several ways. First, previous research 
suggests that thinking about exerting self-regulation, that is, imagin-
ing successful self-regulation is depleting; the paper presented here 
shows that imagining unsuccessful self-regulation is also depleting, 
sometimes more so than thinking about successful regulation. 

Dzhogleva et al. report three studies that show that participants 
who recalled instances of prior self-control failure were more likely 
to fail at a subsequent task than participants who recalled instances of 
prior self-control success. The authors found evidence for depletion, 
as self-reports of subjective fatigue mediated the results (Finkel et 
al. 2006).  Moreover, the authors show that when self-control suc-
cess is recalled, this is helpful (hurtful) for subsequent self-regulation 
when the recall process itself is easy (difficult). For example, the 
authors show that when participants were either under cognitive load 
or under no load (varying the difficulty of recall), recalling past fail-
ure was always depleting, leading to subsequent decrements in self-
control. However, recalling past success was only depleting under 
load, such that when recall of success was difficult it lead to more 
depletion (and less subsequent self-control) than when recall of suc-
cess was easy. 

This research shows the power of mental simulation to impel 
consumers to fail at self-control, while also demonstrating that simu-
lating self-control exertion can sometimes lead to self-control suc-
cess. Moreover, this research identifies two new moderators of deple-
tion: the valence of previous self-regulation efforts (i.e., success or 
failure) and the ease of retrieval of these past events.  

The third paper in this session pushes forward our under-
standing of depletion effects by re-examining previously identified 
boundary conditions. Specifically, previous research has shown that 
intrinsic motivation can undo the effects of depletion (Muraven and 
Slessareva, 2003), as can the belief that self-control resources are 
unlimited (Job, Dweck, and Walton, 2010). Some have interpreted 
these findings as suggesting that depletion is “all in one’s head.” To 
examine this claim Vohs, Baumeister, and Schmeichel look at the 
effects of belief and motivations following either no depletion, mild 
depletion, or severe depletion. 

Across two studies the authors found that when depletion is ab-
sent or mild, intrinsic motivation and beliefs in unlimited resources 
can overcome depletion hold. However, when depletion is severe, 
motivation and beliefs do not help mitigate the effects of depletion 
on behavior. For example, the authors show that when participants 
believed self-regulation resources were unlimited, they performed 
similarly well on a self-regulation task following no depletion or 
mild depletion, but significantly worse following severe depletion. 
This findings show that depletion is not simply “in one’s head”, but 
rather is a real phenomenon. 
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This research more clearly delineates the boundaries of deple-
tion effects, bringing together existing research under one parsimo-
nious umbrella, while extending our understanding of how and when 
depletion operates. This research demonstrates that beliefs about 
willpower and motivation sometimes moderate depletion effects and 
sometimes do not.

The final paper in this session provides a look at a possible pro-
cess underlying depletion. In this paper, Zemack-Rugar shows that, 
contrary to previous theory and findings, depletion procedures can 
increase negative affect. Specifically, previous research has repeat-
edly shown a null effect of depletion conditions on both the PANAS 
and BMIS affect measures. Instead of these measures, the author 
uses a more sensitive measure of affect: stimuli evaluations. Pre-
vious research shows that negative affect leads to reduced stimuli 
evaluations. Accordingly, the author predicts that depletion will lead 
to reduced stimuli evaluations/increased negative affect. 

Across two studies the data shows that depletion increased 
negative affect. Moreover, as predicted, this effect is moderated by 
trait self-control, such that it is stronger (weaker) for individuals low 
(high) on trait self-control. Most importantly, as predicted, the data 
shows that measured negative affect significantly mediates the ef-
fects of depletion on subsequent behavior. 

This research furthers our understanding of how depletion might 
operate to impact such a wide variety of behaviors. This research is 
unique in that it examines the process underlying depletion, and is 
novel, in that, contrary to a wide stream of findings, it demonstrates 
that depletion does lead to an increase in negative affect, and that this 
increase is at least partially responsible for post-depletion behavior. 

In sum, across four papers and 12 studies, this session provides 
new insights into the causes, boundaries, moderators, and process-
es underlying depletion. The presenters will report novel findings 
showing that initial exertion of self-regulation is not required for de-
pletion; instead, the experience of uncertainty and the recall of past 
self-regulation failures (i.e., of a lack of self-regulation exertion) are 
also depleting. Moreover, this session shows that depletion is real, 
and that when it is severe, it cannot be overcome simply through 
beliefs or motivation. Finally, the session provides novel insight into 
on possible process underlying depletion – negative affect. 

All papers included in this session contribute to the diversity 
theme of the conference as they present a variety of research meth-
ods, manipulations, and measures. The studies involve correlational 
data, measured and manipulated independent variables, a variety 
of dependent variables, as well as process measures. Based on the 
prominence of this theory and the vast interest in self-regulation, we 
the authors expect this session will appeal to a wide variety of au-
diences – most specifically scholars interested in self-control, ego 
depletion, goal pursuit, motivation, executive functioning, self and 
identity, and emotion regulation. 

What You don’t Know Can Hurt You: Uncertainty 
depletes Self-Regulatory Resources

ExtEndEd AbStRACt
The present research tested the hypothesis that uncertainty im-

pairs self-control performance on unrelated tasks. Previous research 
has shown that people think more and remember more about situa-
tions that are uncertain than about situations that are certain (Wil-
son, Centerbar, Kermer, & Gilbert, 2005). Other research shows that 
certain kinds of mental effort, such as logical reasoning and deci-
sion-making can also deplete self-regulatory resources (Schmeichel, 
Vohs, & Baumeister, 2003; Vohs, Baumeister, Schmeichel, Twenge, 
Nelson, & Tice, 2008). Given these findings, we predicted that the 

extra mental effort uncertainty requires will lead to impairment in 
self-control. 

We tested this hypothesis across 5 studies. In study 1 we asked 
participants to report how uncertain their job, social relationships, 
financial situation, and life overall had been over the past week. We 
then asked participants to report how often, over the past week, they 
engaged in a variety of behaviors that commonly require self-control 
(Oaten & Cheng, 2005). We found that participants who reported 
having more uncertain weeks did less housework, did less personal 
grooming, controlled their emotions less, managed their time less 
well, smoked more cigarettes, and drank more alcohol than less un-
certain participants. 

In study 2, we manipulated uncertainty by varying how uncer-
tain/certain participants were about whether they were responding 
correctly. We then measured the amount of time spent and number 
of tries made on unsolvable puzzles. We found that participants in 
the uncertain condition made significantly fewer attempts and spent 
marginally less time working on the puzzle than participants in the 
certain condition. We also found that participants’ self-reported un-
certainty mediated the relationship between condition and persis-
tence on the unsolvable puzzles.

In study 3 participants were either told whether or not they 
would be giving a speech or told that their experimenter had mis-
placed their condition sheet and would have to tell them their as-
signed condition later in the study. We then measured participants’ 
self-regulation by asking them to solve as many anagrams as possi-
ble in ten minutes (Muraven et al., 1998). We found that participants 
in the uncertain condition attempted and solved significantly fewer 
anagrams than participants who were certain they wouldn’t have to 
give a speech. This was true even for participants who were certain 
they would have to give a speech. Uncertainty resulted in less self-
control than being certain of an undesirable outcome. 

Study 4 was designed to rule out explanations based on con-
strual level (Trope & Liberman, 2003) or time orientation (Mischel, 
Shoda, & Rodriguez, 1989; Twenge, Catanese, & Baumeister, 2003). 
We used the same manipulation as in study 3 and measured self-
control using the game Operation (DeWall, Baumeister, & Vohs, 
2008); construal level and time orientation were also measured. Par-
ticipants in the uncertain condition made significantly more errors 
than participants in the speech and no speech conditions. However, 
there were no differences between conditions on construal level or 
time orientation. 

Study 5 sought to test a moderator for our effects. Previous re-
search has shown that glucose plays an important role in the lim-
ited resource model of self-control (Gailliot et al., 2007). People’s 
glucose levels are lowered after engaging in self-control and when 
glucose is low, people’s self-control performance suffers. An infu-
sion of glucose can restore people’s ability to exercise self-control 
after a previous act of self-control. After the uncertainty manipula-
tion (from Study 3), we gave participants lemonade that was sweet-
ened with either real sugar or a sugar substitute. We then measured 
participants’ self-control using solvable anagrams. We found that 
among participants in the uncertain condition, participants who were 
given real sugar (restoring glucose) performed significantly better 
than participants who were given Splenda (not restoring glucose). In 
the control condition, there were no differences between participants 
who were given real sugar and participants who were given Splenda. 
Sugar improved the performance of participants whose self-control 
resources had previously been depleted by uncertainty but did not 
improve the performance of participants who had not been uncer-
tain. This provides evidence that uncertainty impairs self-control by 
reducing self-control resources (mainly glucose).
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The present research provides evidence that uncertainty can im-
pair individuals’ ability to exercise self-control. Uncertainty impaired 
self-control whether participants were uncertain about what they were 
doing (Study 2) or what would happen to them (Studies 3-5) and glu-
cose restored participants’ self-control performance (Study 5).

Haunts or Helps from the Past: How does Recalling Past 
Self-Control Acts Affect Current Self-Control?

ExtEndEd AbStRACt
Recollections of one’s past can be an invaluable source of in-

formation for future decisions (Aarts and Dijksterhuis 1999). Across 
three studies, we explore two dimensions of consumers’ recall of 
past self-regulation behaviors: (1) the valence of the recalled acts 
(past successes or failures at self-control) and (2) the metacognitive 
experience accompanying the recall (subjective ease or difficulty of 
retrieval). We show that recalling failures prompts consumers toward 
indulgence no matter how difficult the recall of the past behavior 
is. However, when recalling successes, metacognitive information 
matters: easily-recalled successes prompt consumers to demonstrate 
increased self-restraint, but difficult recall of past successes leads to 
reduced self-control.

We argue that the interplay of valence of recalled acts and sub-
jective difficulty of retrieval creates different levels of depletion, 
which, in turn, influences consumers’ likelihood to indulge in the 
present. We argue that the interplay of the valence of recalled acts 
and subjective difficulty of retrieval creates different levels of deple-
tion. We demonstrate that consumers are likely to be most depleted 
by one of two experiences: the recall of failures, whether easy or 
difficult, or the recall of successes, when doing so is particularly 
hard for them. The momentary sense of depletion felt in such recall 
situations is integrated into consumers’ self-perceptions, such that 
these more depleted consumers feel they are worse at self-control 
and behave accordingly. However, when consumers find that recall-
ing successes is easy, doing so does not create depletion. Therefore, 
they are able to use the recall of successes to bolster their own faith 
in their self-control ability and to restrain themselves in the present.

In Experiment 1, we used cognitive load (number memorization 
task: 7-digit vs. 2-digit number) to create different levels of subjective 
difficulty of retrieval. Participants were asked to retrieve either past 
self-control successes or failures within the spending domain. Then, 
participants completed a monthly household budgeting task, in which 
they allocated $2,500 among three categories: necessities, luxuries, 
and savings. Our results reveal that when participants reflected on 
their past self-control successes, those in the difficult recall condition 
allocated more money to luxuries in comparison to necessities than 
those in the easy recall condition (p = 0.01). In contrast, when partici-
pants recalled their past self-control failures, there was no significant 
difference between the recall conditions (p = 0.96).

In Experiment 2, participants were presented with one of two 
advertisements designed to cue recall of either past self-control fail-
ures or successes in the spending domain. The subjective difficulty 
of retrieval was measured. Subsequently, participants were asked to 
indicate their likelihood of contributing to a 401(k) program. We find 
that when recalling past self-control success is easy, consumers were 
more likely to contribute to their 401k than when recall was difficult 
(p < .001) or when failure was recalled; the effects of failure recall 
were the same regardless of difficulty (p = 0.49).

In Experiment 3, we used a range of the number of self-control 
acts (1 to 7 acts) to manipulate the subjective difficulty of the recall 
task with higher number of acts expected to induce greater perceived 
difficulty. Participants were randomly asked to retrieve either past 

self-control successes or failures within the spending domain. They 
were then asked to indicate how much debt they were willing to incur 
to purchase an attractive item. We found a significant interaction (p = 
.02) between difficulty and valence such that when consumers recall 
their past self-control successes, the greater difficulty of the retrieval 
task led to increased indulgence (p < .001), whereas when recalling 
failures, task difficulty did not impact amount of indulgence (p = 
.42). Furthermore, participants indicated their level of depletion by 
responding to two established measures (Finkel et al. 2006). Results 
indicated that reported depletion fully mediated these effects (Sobel 
test z = -2.52, p = .01).

The present work contributes new insights to the self-regulation 
literature. Our research suggests that recall of self-regulation acts 
alone can deplete consumers and inhibit their ability to restrain them-
selves in the present. This occurs even (or more so) when the recall 
is of past failure, that is, the recalled event involves no exertion of 
self-control. Furthermore, our work reveals that recalling failures is 
more detrimental to present self-control than is recalling successes: in 
the domain of self-control, thinking positively may be a better strat-
egy than is dwelling on past failures. However, this advice should be 
given with a caveat: recalling success is only beneficial for long-term 
goal pursuit when the retrieval of those acts is subjectively easy.

Motivation, Personal beliefs, and Limited Resources All 
Contribute to Self-Control

ExtEndEd AbStRACt
Is self-control a matter of managing a limited energy supply or 

does it depend more on subjective beliefs and motivations? Contrary 
to the findings of depletion theory (Baumeister, Vohs, & Tice, 2007; 
Vohs & Heatherton, 2000) some research suggests self-control might 
be caused more by beliefs, motivation, or mindsets than limited re-
sources. For example, Muraven and Slessareva (2003) showed that 
offering incentives can overcome depletion.  Job, Dweck, and Wal-
ton (2010) showed that people who believed in unlimited willpower 
were immune to ego depletion. They provocatively proposed that 
ego depletion is “all in your head.” 

The present research integrates the findings of Job et al. (2010) 
and Muraven and Slessareva (2003) with the broader set of ego de-
pletion findings. We hypothesized that personal beliefs and motiva-
tions can have significant effects on self-regulation under conditions 
of moderate depletion, but not at more profound levels of depletion. 

Experiment 1 was a 2 (belief: willpower limited/unlimited) by 
3 (depletion: none, moderate, severe) between subjects design. The 
first task comprised the manipulation of willpower beliefs and con-
sisted of having participants rate their agreement with biased ques-
tionnaire items that either promoted belief in unlimited willpower  or  
promoted belief in limited willpower (Job et al., 2010).

For the depletion manipulation the no depletion condition par-
ticipants viewed products on a computer screen for four minutes and 
wrote phrases or words that occurred to them. They were told that in 
the end, they would receive one of the products they viewed. In the 
moderate depletion condition, participants viewed the same products 
as in the zero-task condition but made choices. Making such choices 
has been shown to cause ego depletion (Vohs et al., 2008). They also 
performed the Stroop task for two minutes. 

In severe depletion condition, participants first completed the 
choice and Stroop tasks as in the two-task condition. Next, they 
watched an excerpt from a comedy video and told to stifle their fa-
cial and emotional reactions (Gross, 1998; Schmeichel et al., 2003). 
Last, they were given two pages of text and challenging instructions 
on when to cross out appearances of the letter e.
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We assessed two dependent measures of self-control. First, par-
ticipants made six intertemporal choices. These started with the choice 
between $10 now and $10 a week hence, ending with the choice of 
$10 now versus $15 in a week. Second came the Cognitive Estimation 
Test (CET), which is comprised of 20 questions that require active, 
logical thinking to generate plausible estimates (e.g., How much do a 
dozen apples weigh?; Schmeichel, Vohs, and Baumeister 2003).

Results revealed the predicted interaction between extent of 
depletion and willpower belief. On both outcomes, performance 
was unaltered by willpower theory condition when participants had 
performed no initial self-control tasks. Under mild depletion (two 
self-control tasks), participants’ self-regulation was improved when 
they regarded willpower as unlimited rather than limited. However, 
as predicted, the effect of willpower belief disappeared among the 
severely depleted participants. In fact, in the case of CET scores, we 
found a significant reversal such that participants who were severely 
depleted and were induced to believe in unlimited willpower per-
formed worse than their counterparts who were induced to believe 
in limited willpower. 

Experiment 2 used a similar design, manipulating motivation 
rather than beliefs. The 3 depletion manipulations were similar to 
those in experiment 1. The motivation manipulation was similar to 
Muraven & Slessereva (2003). Participants in the high motivation 
condition read that their participation would help improve the well-
being of consumers. Participants in the neutral motivation condition 
were not told that this experiment had special implications. The de-
pendent measures were the same as in experiment 1.

The results were replicated. Participants in the no-depletion 
condition were unaffected by the motivation condition. Performance 
by participants in the mild depletion condition was benefited by extra 
motivational, relative to participants in the neutral-motivation condi-
tion. However, at extreme levels of depletion, extra motivation did 
not boost performance, which was equivalent between motivated 
and neutral-motivated participants. 

In summary, ego depletion is a real, potentially powerful condi-
tion, but that at mild and moderate levels its impact competes with 
other variables such as subjective beliefs and motivations. However, 
as the extent of energy depletion increases, the scope for influence 
by other variables diminishes too. By analogy, a slightly tired person 
could perform well when bolstered by subjective motivation or self-
confidence — but severe exhaustion would take its toll regardless of 
such factors.

A Reexamination of the Role of negative Affect in 
Resource depletion Effects

ExtEndEd AbStRACt
Depletion and negative affect are both deleterious to self-regu-

lation. However, depletion theory posits that negative affect plays no 
role in depletion effects (Baumeister, Bratslavsky, Muraven, & Tice, 
1998). Empirics largely support this stance. In a literature review 73 
studies showed a null effect of depletion on negative affect. Yet, 5 
studies showed that depletion increases negative affect, and a meta-
analysis (of 36 studies) found a small but significant effect (Hagger 
et al. 2010). 

We propose that this inconsistency occurs not because deple-
tion does not influence negative affect, but because of measurement 
issues. Specifically, affect has been measured using either the BMIS 
(Mayer & Gaschke, 1988) or the PANAS (Watson, Clark, & Telle-
gen, 1988). Instead, we use more sensitive measures: stimuli evalu-
ations. We argue stimuli evaluations will more consistently capture 
the effects of depletion on negative affect, showing reduced stimuli 

evaluations (i.e., increased negative affect; Winkielman & Berridge, 
2004) for depleted individuals. 

This prediction is supported by various parallels between deple-
tion and negative affect. Both have similar effects on self-regulation 
(Baumeister et al., 1994; Tice et al., 2001) and time perception (Droit-
Volet & Meck, 2007; Vohs & Schmeichel, 2003). Both have similar 
causes, for example, difficult tradeoffs (Luce, Payne, & Bettman, 
1999; Wang, Novemsky, Dhar, & Baumeister, 2010), and both have 
similar moderators such as positive affect (Tice, Baumeister, Shmue-
li, & Muraven, 2007), glucose (Benton 2002; Gailliot et al. 2007), and 
cash incentives (DeWall, Baumeister, & Vohs, 2008; Meloy, Russo, & 
Miller, 2006). Finally, because depletion tasks are effortful and tiring 
(Hagger et al., 2010) they may increase negative affect. 

Given these similarities we predict that depletion will increase 
negative affect. We expect this increase will not be detectable when 
using the BMIS or PANAS, however, it will be detectable using 
stimuli evaluations. We further predict that trait self-control will 
moderate this effect. Trait self-control operates like a muscle, where 
“stronger” individuals are more resistant to the effects of depletion 
(Baumeister et al., 2006). Thus, individuals will be more (less) likely 
to reduce stimuli evaluations when they are low (high) on trait self-
control. We also examine the mediating role of negative affect in 
post-depletion behavior, predicting that negative affect will be a sig-
nificant mediator of depletion’s effects on behavior. 

Across two studies participants were depleted using established 
depletion tasks (study 1: Stroop, Wallace & Baumeister, 2002; study 
2: text typing, Muraven et al., 2008) followed by either the estab-
lished affect scales (PANAS, BMIS) or stimuli evaluations (study 
1: music, study 2: Chinese ideographs, Winkielman, Zajonc, & 
Schwartz, 1997). Participants then completed an established self-
regulation task (study 1: time spent on open ended math problems, 
Schmeichel, Vohs, & Baumeister, 2003; study 2: time spent on un-
solvable anagrams, Baumeister et al., 1998) and the self-control 
scale (Tangney, Baumeister, & Boone, 2004). 

In both studies depletion, self-control, and their interaction did 
not affect any of the PANAS or BMIS subscales; PANAS and BMIS 
also did not predict behavior (p’s .11-.85). In contrast, in both stud-
ies, depletion and depletion by self-control significantly predicted 
behavior (ps< .05; consistent with prior research) and also predicted 
music evaluations (consistent with our predictions; ps< .05). Simple 
effects were such that depletion had no effect on evaluations when 
self-control was high (+1 SD; ps  > .50), and a significant effect 
when it was low (-1 SD;  ps  < .05), reducing music evaluations for 
depleted participants low in self-control. 

Also as predicted (in both studies) music evaluations signifi-
cantly predicted behavior (ps < .05). Most importantly, when both 
depletion by self-control and music evaluations were included in 
the models, both remained significant (study 1: music evaluation: 
t(145) = 2.18, p  < .05; depletion by self-control: t(145) = 2.04, p  
< .05; study 2: evaluations: t(52) = 4.75, p < .0001; depletion by 
self-control: t(52) = 2.24, p < .05). In both cases, evaluations were a 
significant mediator of the effects of depletion on behavior (Study 1: 
Z = -2.16, p < .05; Study 2:  Z = 4.55, p < .05; Sobel, 1982).  

These findings explore and identify the role of negative affect in 
depletion. It appears that the similarities in causes, moderators, and 
effects of depletion and negative affect arise because negative affect 
partially explains depletion effects. Negative affect provides a parsi-
monious explanation for previously unrelated depletion moderators 
and provides some insight into the processes underlying depletion. 
Importantly, we do not argue that negative affect is the sole explana-
tion for depletion. Instead, our findings suggest that other mecha-
nisms are also at play. 


