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Abstract

Four studies tested and confirmed the hypothesis that having used self-control reduces subse-
quent emotion regulation. Participants first completed a task that either did or did not require self-
control (attention control, overriding one’s accustomed writing style, or breaking a habit). They
later encountered situations designed to activate emotions that typically are downregulated. Par-
ticipants either met someone new (anxiety), anticipated speaking publicly (anxiety), or recalled
times when they felt sad or romantically jealous. Compared to participants who had not completed
a self-control task, those who had used self-control task reported feeling of the target emotion to a
greater extent. The results from a final study supported the idea that having used self-control re-
duces emotion regulation rather than increasing the strength of emotion generally.
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1. Introduction

The desire to feel emotionally positive might rank among people’s most important and pervasive goals. To es-
cape negative moods and maintain positive moods, people frequently regulate their emotions [1]. The ability to
regulate emotions has been shown to be important across the lifespan and across numerous domains, from in-
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terpersonal relationships [2] to work [3]. Successful emotion regulation has been shown to predict several cru-
cial life outcomes, including better mental and physical health [4] and enhanced subjective well being [5].

The current work examines the role of self-control in emotion regulation. The theory is that emotion regula-
tion requires self-control resources. People are more prone to failing at regulating their emotions when self-
control resources are low or have been depleted. Thus, prior acts that consume self-control resources should re-
duce subsequent emotion regulation.

1.1. Self-Control as a Limited Resource

Self-control, or the ability to override thoughts, emotions, impulses, and behavioral tendencies, appears to rely
on a limited resource or energy [6] [7]. Engaging in an act of self-control depletes this energy source and con-
sequently impairs later attempts at self-control [8] [9]. For instance, participants in one study who had resisted
eating freshly baked cookies quit sooner on a subsequent task requiring effortful persistence, compared to par-
ticipants who had not resisted the cookies [10]. Resisting the cookies presumably depleted participants’ self-
control energy that was needed for the subsequent task. Findings from several other studies support the notion
that self-control relies on a limited energy source. An initial self-control task has been shown to impair dietary
restraint [11] [12], stereotype suppression [13], drinking restraint [14], money management [15], accommodat-
ing behaviors in close relationships [16], impression management [17], and aggressive restraint [18] [19]. People
also seem more prone to fail at self-control after previous self-control exertion in their day to day lives [20]. One
study, for instance, found that high self-control demands throughout the day predicted poor drinking restraint
later in the evening [21].

Thus, self-control seems to rely on a limited energy source that can become depleted with use. The current
work examined whether depleted self-control would reduce emotion regulation.

1.2. Self-Control and Emotion Regulation

Emotion regulation may rely on self-control energy. Indirect evidence for this idea comes from studies linking
good emotion regulation to good self-control. Children and adults with better self-control have been found to
cope more easily with aversive emotions and hence to more frequently experience positive mood states [22]-[25].
High self-control predicts greater emotional stability and a reduced incidence of depression, anxiety, anger, and
personal distress [26]. Moreover, self-control abilities during childhood have been shown to predict emotional
coping years later during adolescence [27].

Other work provides evidence that more directly indicates emotion regulation as relying on self-control en-
ergy. After regulating their emotions, people seem more prone to fail at acts of self-control, including dieting,
quitting smoking, delaying gratification, and refraining from drug and alcohol use [7]. Amplifying or suppress-
ing positive or negative emotions has been found to undermine impression management [17], accommodating
behaviors [16], health related behaviors [28], effortful persistence [29], and intellectual abilities relying on con-
trolled processing [10] [30]-[32]. Emotion regulation thus seems to require self-control energy, insofar as it re-
duces later self-control.

Why might emotion regulation require self-control? Direct control of emotion is difficult or impossible, and
so effortful substitute strategies are needed [33] [34]. Though there are many ways to regulate emations, people
frequently regulate their emotions using effortful cognitive strategies such as suppressing or distracting them-
selves from unwanted feelings and instead focusing on more pleasant thoughts or feelings [5] [35] [36]. Effortful
cognition can require self-control [31], and so the assumption was that emotion regulation would too.

The current work sought to provide a fuller understanding of the link between self-control and emotion regu-
lation by examining whether self-control depletion reduces emotion regulation. To the extent that emotion regu-
lation relies on the same energy source as self-control, then initial acts that require self-control, and therefore
deplete self-control energy, should reduce later emotion regulation.

1.3. Overview and Hypotheses of the Current Work

Four studies were conducted to test the hypothesis that self-control depletion reduces emotion regulation. In
each study, participants first completed a task that either did or did not require self-control. To provide converg-
ing evidence, each study included a different self-control task, namely controlling one’s attention (Studies 1 and
2), overriding one’s accustomed writing style (Study 3), or breaking a habit (Study 4).
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After the initial task, participants underwent a procedure designed to elicit emotion likely to be downregulated.
These procedures involved interacting with a stranger (Study 1) or anticipating speaking in front of a large group
(Study 2), so as to elicit anxiety, or thinking about an event that had made one previously feel jealous (Study 3)
or sad (Study 4). The prediction was that participants who had used self-control would report experiencing
stronger emotions, compared to participants who had not used self-control.

Additionally, Study 4 tested an alternative theory—self-control depletion may increase the strength of emo-
tions because emotions themselves increase in strength or because people feel their emotions more intensely,
rather than emotion regulation being reduced.

2. Study 1: Social Anxiety

Study 1 examined whether self-control depletion would increase anxiety while meeting someone new. Most
people value being accepted and liked by others [37]. People are strongly motivated to make a good impression
on others, and concerns over acceptance, self-presentation, and other factors during social interactions can pro-
duce anxiety [38] [39]. To the extent that coping with social anxiety requires self-control, then people should
experience greater social anxiety when their self-control has been depleted.

Participants first watched a video of a woman talking while words appeared on the screen. Participants in the
depletion condition were instructed to focus only on the woman and to ignore the words. Because attention
automatically focuses on novel stimuli appearing in the environment [40], the task required self-control in that it
required the inhibition of pre-potent orienting of attention to the words to maintain attention only on the woman.
Participants in the no depletion condition watched the video as they would normally and hence were required to
exert little or no self-control.

After the video task, participants engaged in a brief conversation with another participant whom they had
never met. We expected that interacting with an unfamiliar person would increase anxiety. To assess anxiety,
participants later indicated how anxious they had been during the interaction, how anxious their partner had been,
and the extent to which their partner had perceived them as having been anxious. We predicted that depletion
would reduce the self-regulation of anxiety during the interaction, and thus depleted participants would score
higher on the various measures of anxiety than would non-depleted participants.

2.1. Method

Participants and Procedure

Seventy-two undergraduates (50 women) participated in exchange for course credit. Participants attended in
same-sex dyads and were told that the study was investigating factors related to social interactions, attitudes, and
task performance.

First, participants completed the video task alone in individual rooms. Participants watched a 6 minute video
(without sound) of a woman talking (modified from [41]). In the bottom corner of the screen, common one-syl-
lable words (e.g., hair, hat, pulse) appeared one at a time for 10 seconds. Dyads randomly assigned to the deple-
tion condition were instructed to focus their attention only on the woman’s face and to refrain from looking at
the words. If they happened to look at the words, they were to re-focus their attention on the woman as quickly
as possible. Dyads randomly assigned to the no depletion condition were instructed to watch the video as they
would normally. At the end of the task, participants completed the Brief Mood Introspection Scale (BMIS) [42]
as a measure of mood valence and arousal.

Next, the experimenter told participants that they (the two participants) would be having an interaction in
which they should try to get to know each other. During the interaction, participants discussed their responses to
5 questions (e.g., “What are you majoring in, or what do you think you will major in? Why?”, “What is one of
your happiest childhood memories?”, “If you could change one thing about yourself, what would that be?”).
Participants were given as much time as they needed to discuss each of the questions. The interactions were
timed and videotaped, and participants were aware that they were being videotaped.

Last, participants returned to their individual rooms and rated how anxious they had been during the interac-
tion, how anxious their partner had been, and the extent to which their partner had perceived them as having
been anxious, using scales from 1 (not at all) to 10 (extremely). These items were embedded among other filler
items (e.g., ratings of friendliness). Responses to these 3 items served as the dependent measures of social anxi-
ety. As a measure of self-efficacy, participants also indicated on a subsequent item the extent to which they be-
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lieved that they had performed well on the video task, using a scale from 1 (not at all) to 10 (extremely). Par-
ticipants then were thanked and debriefed.

2.2. Results

2.2.1. Social Anxiety

Gender was marginally related to ratings of anxiety and so was included in the analyses. A 2 (depletion vs. no
depletion) x 2 (gender) MANOVA on ratings of self-anxiety, partner-anxiety, and perceptions of partners’ per-
ceptions of anxiety indicated a significant main effect of depletion condition, F (3, 66) = 3.00, p < 0.05. De-
pleted participants scored higher than did non-depleted participants on all 3 measures of anxiety, Fs > 5.80, ps <
0.05 (see Figure 1). Depleted participants rated themselves as having been more anxious and as having been
perceived by their partner as being more anxious. They also rated their partners as having been more anxious.
Hence, multiple measures of anxiety converged in showing that depletion increased anxiety. This is consistent
with the idea that depletion reduces emotion regulation.

The main effect of gender approached significance, F (3, 66) = 2.17, p = 0.10, such that male participants
scored somewhat higher than women across the 3 anxiety measures. The interaction between depletion condition
and gender was non-significant, F = 1.10, ns. Thus, depletion seemed to increase anxiety equally among both
men and women.

2.2.2. Mood, Arousal, Self-Efficacy, and Length of Interaction

The tests of between-subjects effects from the MANOVA reported above on the 3 measures of anxiety remained
significant when controlling for mood, self-efficacy, and the duration of the interaction, Fs > 4.72, ps < 0.05.
The obtained pattern of results thus does not seem to be due to mood valence or arousal immediately after the
video task, feelings of self-efficacy on the video task, or the duration of the interaction.

3. Study 2: Public Speaking Anxiety

Study 1 showed that depletion increased anxiety during an interpersonal interaction. Study 2 examined whether
depletion would increase anxious concerns regarding speaking in front of a large group. Public speaking is a
prominent fear among many. It therefore seems plausible that people seek to cope with anxious concerns prior to
speaking in public, and that depleted self-control might reduce such coping.

Participants first completed the video task used in Study 1. They were then led to believe that they would
perform an impromptu speech in front of the other participants and reported how anxious they were immediately
before their apparent speech. The prediction was that depletion would reduce the downregulation of concerns
over public speaking, and therefore that depleted participants would indicate being more anxious than would
non-depleted participants.
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Figure 1. Social anxiety as a function of having used
and depleted one’s self-control energy (Study 1).
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3.1. Method

3.1.1. Participants
Sixty-four undergraduates (41 women) participated in exchange for course credit. Participants were randomly
assigned to a self-control depletion or no depletion condition.

3.1.2. Procedure

Participants attended in groups of approximately 30. They were told that the study was investigating how people
view themselves and others while making speeches and that a few individuals would be chosen to make a
speech in front of everyone toward the end of the experiment.

First, participants completed the video task used in Study 1. Those in the depletion condition were instructed
to avoid looking at the words in the video and instead to focus on the woman, whereas those in the no depletion
were instructed to watch as they would normally. At the end of the video, participants completed checks of the
depletion manipulation by indicating the extent to which they had looked at the words and woman during the
video, using scales from 1 (not at all/never) to 9 (a lot/often). They also completed the UWIST Mood Adjective
Checklist [43], which contains 24 items (e.g., sluggish, energetic) indicative of three types of current mood va-
lence and arousal, namely tense arousal, energetic arousal, and hedonic tone. Afterward, participants evaluated
the woman in the video on her speaking abilities, intelligence, admirability, and likeability, and completed other
filler items ostensibly related to public speaking. These items were included so as to bolster the cover story
about making a speech and activate concerns about public speaking.

Next, the experimenter told participants that everyone should prepare to make a speech about how psychology
applies to their lives. The experimenter said that 4 participants would be chosen at random to make speeches
while the other participants evaluated the speechmakers on the same dimensions on which they had evaluated
the woman in the video. All participants were instructed to prepare for the speech in case they were among those
chosen to speak in front of the group. Then, after ostensibly looking up participant numbers on the computer, the
experimenter announced 4 participants who were to speak in front of the group. Participants could identify
whether they were chosen based on a participant number written on their questionnaire packet. Unbeknownst to
participants, however, all participants had 1 of the 4 numbers written on their packet. Hence, all participants
were led to believe that they had been chosen to make a speech. Participants were then given 2 minutes for the
“speechmakers” to prepare for their speech.

Participants then received a questionnaire that assessed their current anxiety level, which included 7 items
pertaining to anxiety (i.e., anxious, nervous, jittery, uneasy, worried, bothered, and calm) embedded among
other filler items (e.g., drowsy, caring). In keeping with the cover story, participants were told that these items
might be related to perceptions of the speechmakers. Participants rated the extent to which the items described
their current emotional state, using a scale from 1 (very slightly or not at all) to 5 (extremely). The 7 anxiety
items were combined to form the dependent measure of anxiety (« = 0.93).

Afterward, participants completed the 33-item Marlowe-Crowne Social Desirability Scale [44], which al-
lowed us to assess whether any differences in self-reported anxiety might be due to desirable responding rather
than actual anxiety. Last, participants were told that no one would actually be making a speech and were probed
for suspicion, thanked, and debriefed. Eight participants indicated some suspicion as to whether they would ac-
tually be making a speech. Excluding these participants from analysis did not influence the results in any mean-
ingful way, and so their data were retained.

3.2. Results and Discussion

3.2.1. Manipulation Checks

The manipulation check suggested that participants were successful in following the video task instructions.
Participants in the depletion condition indicated having looked at the words in the video (M = 3.21, SD = 1.76)
less often and the woman (M = 6.03, SD = 1.21) more often than did participants in the no depletion condition
indicate having looked at the words (M = 5.16, SD = 1.71) and woman (M = 4.67, SD = 1.56), respectively, ts >
3.89, ps < 0.001.

3.2.2. Anxiety
Social desirability scores (as assessed by the Marlowe-Crowne) predicted self-reported anxiety at the end of the
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study, r (64) = —0.27, p < 0.05, and self-reported anxiety differed somewhat by gender. Gender therefore was
included in the analyses, and social desirability was controlled for.

A 2 (depletion vs. no depletion) x 2 (gender) ANCOVA, that controlled for social desirability scores, indi-
cated a significant main effect of depletion condition, F (1, 59) = 4.36, p < 0.05. Depleted participants (M = 3.36,
SD = 1.02) reported higher levels of anxiety than did non-depleted participants (M = 2.81, SD = 1.06). This is
consistent with the notion that depleted self-control reduces coping with aversive emotions.

The main effect of gender approached significance, F (1, 59) = 2.03, p = 0.16, such that women reported
somewhat higher anxiety than men. The interaction between depletion condition and gender was not significant,
F=1,ns.

3.3.3. Mood and Arousal

The obtained pattern of results seems unlikely to have been attributable to self-reported mood valence or arousal
immediately after the video task. The main effect of depletion condition on anxiety in the above ANCOVA re-
mained significant when controlling for either tense arousal, energetic arousal, or hedonic tone, Fs > 4.06, ps <
0.05.

4. Study 3: Romantic Jealousy

Romantic relationships can be a meaningful and important aspect of the lives of most individuals. Hence, people
are sometimes prone to experience jealousy over romantic relationships, such as when a current partner devotes
attention or resources to another individual or when a potential mate is attracted to someone else [45]. Romantic
jealousy can evoke powerful emotions and responses that individuals seek to regulate and stifle [46]-[49]. Study
1 examined whether depletion would increase jealous feelings.

Participants first engaged in a task that either did or did not require self-control. For the self-control task, par-
ticipants wrote an essay without using any words that contained the letters a or n. Most words in the English
language contain the letters a or n. The task therefore required participants to override their habitual style of
writing so as to find words that did not contain an a or n. For the control task, participants were asked to write an
essay without using any words that contained the letters x or z. Most words do not contain x or z, and so this task
did not require much effort to override any habitual manner of writing. This manipulation has been used suc-
cessfully in previous research to manipulate self-control depletion [50].

To elicit romantic jealousy with which participants would have to cope, we next asked half of the participants
to write about a time when they were jealous romantically and half to write about what they did last week, as a
neutral control topic. Participants later indicated the extent to which they felt jealous.

The prediction was that depletion would reduce the regulation of jealousy and therefore that depleted partici-
pants who had written about romantic jealousy would be especially jealous, relative to the other groups of par-
ticipants. Non-depleted participants who had written about jealousy were expected to exhibit relatively low lev-
els of jealousy. Depletion was not expected to influence jealousy among those who had written about the control
topic, because these participants would not have had to cope with any feelings of jealousy.

4.1. Method

4.1.1. Participants

Seventy-two undergraduates (40 women) participated in exchange for course credit. This sample excluded 11
participants who failed to follow instructions (see below). Participants were randomly assigned to depletion and
emotion conditions.

4.1.2. Procedure
During a mass testing session at the start of the semester, participants completed the Multidimensional Jealousy
Scale (MJS) [51]. The MJS contains 24 items divided into 3 subscales that assess the tendency to experience
cognitive, emotional, and behavioral facets of intrasexual jealousy. MJS scores were included so as to account
for variability in the dependent measure of sexual jealousy.

Approximately 3 months after the mass testing session, participants completed the main phase of the experi-
ment in a classroom setting. Participants were told that the study was examining attitudes, behaviors, and emo-
tions. They received a packet that contained all study materials and instructions. Participants completed the
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packet at their own pace.

First, participants completed the manipulation of self-control strength (borrowed from [50]). Specifically, they
were asked to write an essay describing what they did yesterday. Participants in the self-control depletion condi-
tion were further instructed to avoid using any words that contained an a or n. Participants in the no depletion
condition were instructed to avoid using any words that contained an x or z (e.g., to write place where the ani-
mals live instead of zoo). Participants were given one sheet of lined paper and asked to work on the task either
for 5 minutes or until they had used all of the lines. Participants who failed to follow these instructions (e.g., did
not write anything) were excluded from all analyses.

Upon finishing their essays, participants completed a check of the self-control manipulation by indicating the
extent to which they had to override or inhibit their typical way of writing in order to follow the instructions,
using a scale from 1 (very little) to 9 (a lot). They also completed a single-item measure of self-efficacy by indi-
cating how well they felt that they had been able to follow the instructions, using a scale form 1 (very poorly) to
9 (very well). After these items, participants completed the BMIS, as a measure of current mood valence and
arousal.

Participants then completed the manipulation of romantic jealousy. Participants in the jealousy condition were
instructed to describe briefly 4 or 5 incidents in which they felt jealous or threatened in the context of a romantic
relationship. They then wrote in greater detail about one of those events. Participants in the control condition
described 4 or 5 activities that they had engaged in during the last week and then wrote about one of those ac-
tivities in greater detail. Participants were asked to work on this task until they had used up all of the space pro-
vided (less than 1/2 of a page). Participants who failed to follow these instructions were excluded from all
analyses.

Next, participants completed a single item measuring the extent to which they felt jealous at the present mo-
ment, which was embedded among other filler items, using a scale from 1 (very slightly) to 5 (extremely). They
also completed 4 items assessing the extent to which they felt preoccupied with thoughts of jealousy, unable to
stop thinking jealous thoughts, overcome or overwhelmed with jealousy, and wrapped up in jealousy, using a
scale from 1 (not at all) to 9 (very much). Responses to the 5 jealousy items were standardized and combined («
= 0.93) to form the dependent measure of jealousy. Last, participants were thanked and debriefed. In this and all
subsequent studies, we were careful to make sure that no participant left feeling distressed.

4.2. Results and Discussion

4.2.1. Manipulation Check

Participants’ responses to the manipulation check indicated that the two writing tasks differed in the amount of
self-control they required. Depleted participants (M = 6.50, SD = 0.97) reported having had to override or inhibit
their typical writing style to a greater extent than did non-depleted participants (M = 1.83, SD = 1.23), t (71) =
17.28, p < 0.001.

4.2.2. Romantic Jealousy

A 2 (depletion vs. no depletion) x 2 (jealousy vs. control essay) analysis of covariance (ANCOVA) on jealousy
scores that controlled for dispositional cognitive, emotional, and behavioral jealousy indicated that the main ef-
fect of jealousy condition was significant, F (1, 65) = 5.53, p < 0.05, and that the main effect of depletion condi-
tion was not significant, F < 1, ns. Their interaction was significant, F (1, 65) = 6.75, p = 0.01 (see Figure 2).

In the jealousy condition, depleted participants reported feeling significantly more jealous than did non-dep-
leted participants, F (1, 65) = 4.17, p < 0.05. In the control condition, depleted and non-depleted participants did
not differ significantly in self-reported jealousy, F (1, 65) = 2.91, p = 0.09, and the means were in the opposite
direction, such that depleted participants indicated feeling somewhat less jealous. (It is unclear why this trend
emerged.) Depletion thus increased jealousy only among participants who had written about feeling romanti-
cally jealous. This is consistent with the hypothesis that depletion reduces emotional coping.

Moreover, among depleted participants, those in the jealousy condition indicated feeling more jealous than
did those in the control condition, F (1, 65) = 9.96, p < 0.01. Among non-depleted participants, self-reported
jealousy did not differ between the jealousy and control condition, F < 1, ns. Thus, writing about romantic jeal-
ousy increased jealous thoughts and feelings but only when participants’ self-control resources had been de-
pleted. Participants whose self-control resources were intact seemingly avoided feelings of jealousy.
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Figure 2. Romantic jealousy as a function of emotional
induction condition and of having used and depleted
one’s self-control energy (Study 3).

No evidence indicated that either gender or any of the cognitive, emotional, or behavioral dispositional jeal-
ousy subscales moderated any of the observed effects. Thus, depletion seemed to reduce coping with romantic
jealousy regardless of gender and dispositional tendencies to experience jealousy.

4.2.3. Mood, Arousal, and Self-Efficacy

The obtained pattern of results did not appear attributable to mood valence, arousal, or self-efficacy immediately
following the self-control manipulation. The interaction between depletion condition and jealousy condition re-
ported above remained significant when controlling for these measures, F (1, 63) = 7.82, p < 0.01. This argues
against several alternative explanations, such as the possibility that depleted participants simply were highly
aroused and misattributed this arousal as jealousy.

5. Study 4: Coping with Sadness

Studies 1, 2, and 3 showed that depletion increased emotions that are often downregulated. Study 4 was de-
signed to assess whether this effect may be attributable to depletion reducing emotion regulation or increasing
emotionality. If depletion increases emotionality, then it should increase emotions that are not self-regulated.
Study 4 therefore included a happiness induction.

The prediction was that depletion would not increase happiness but would increase sadness. People frequently
cope with sad or distressing thoughts and feelings. There is some evidence that self-control facilitates coping
with sadness. For instance, good self-control has been found to predict less susceptibility to negative mood
states and depression [26]. It is possible that this link is attributable to self-control facilitating emotion regulation
[52].

To manipulate self-control, participants in the depletion condition first completed a task that established a
habit or routine of crossing out es on a page of text according to a certain rule and then required them to break
this habit by following a new rule. Breaking habits and overriding established routines requires self-control and
therefore was posited to deplete self-control resources. Participants in the no depletion condition crossed out es
on a page of text in a fashion that did not require them to override any habit and hence required little self-control.
This manipulation has been used successfully in the past to manipulate self-control exertion [10] [15].

Participants then wrote about one of three topics: sad events, happy events, or what they did yesterday (neu-
tral control). After the writing task, participants reported their mood. The prediction was that depletion would
increase sadness only among participants who had written about sadness. Depletion was not expected to influ-
ence levels of happiness vs. sadness among participants who had written about happy or neutral topics because
happiness is not an emotion that people typically try to regulate. Hence, depleted participants who wrote about
sadness were expected to exhibit the highest levels of sadness, relative to all other groups of participants.
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5.1. Method

5.1.1. Participants

Ninety undergraduates (49 men) participated in exchange for course credit. This sample excluded 3 participants
who failed to complete all required materials. Participants were randomly assigned to a self-control depletion
and emotion essay conditions.

5.1.2. Procedure

Participants attended in group sessions in classrooms. They were told that the study was investigating emotion.
First, participants completed the 21-item Beck Depression Inventory (BDI) [53], which served as a control for
individual differences in the dependent measure of personal sadness.

Next, participants completed the self-control manipulation. Participants were given two copies of a page of
journal text. On the first page, participants were to cross out every occurrence of the letter e. The page contained
a high number (337) of es and so participants should have established a well-practiced routine of crossing out es.
For the second page, participants assigned to the no-depletion condition were asked to follow the same rule as
before. Participants in the depletion condition, in contrast, were asked to follow a different rule than before by
crossing out all occurrences of the letter e except for es that were followed by a vowel or es that appeared in a
word with a vowel appearing two letters before the e. At the end of the study, participants completed a check of
the manipulation by indicating the extent to which the es task had required that they break a habit, using a scale
from 1 (not at all) to 9 (a lot). They also completed a single item measure of self-efficacy by indicating how
well they had performed on the task, using a scale from 1 (very poorly) to 9 (very well). Immediately after the es
task, participants completed the Positive and Negative Affect Schedule (PANAS) [54], which contains 20 items
(e.g., excited, upset) indicative of current mood valence.

Participants then completed the emotion manipulation. Participants in the sadness condition first described
briefly 4 or 5 things that made them feel very sad or depressed. They then wrote in greater detail about one of
those things. Participants in the happiness condition answered parallel questions about happiness. Participants in
the control condition described 4 or 5 activities that they did yesterday and then wrote in greater detail about one
of those activities. Participants were given 5 minutes to complete this task.

After the essay task, participants worked on a filler task (i.e., completed a questionnaire) for 5 minutes that
served as a delay to provide additional time for participants to think about their feelings.

Next, participants responded to 8 items (i.e., depressed, gloomy, happy, miserable, cheerful, unhappy, sad,
content) that assessed the extent to which they felt sad at the present moment, using scales from 1 (very slightly
or not at all) to 5 (extremely). These items were embedded among other filler items (e.g., calm). Participants
also completed 8 items indicating the extent to which they felt preoccupied with, unable to stop thinking, over-
come or overwhelmed with, or wrapped up in happy thoughts and in sad thoughts, using scales from 1 (not at all)
to 9 (very much). Ratings of happiness correlated highly with those of sadness, thereby justifying combining
them into a single measure. Because the two sets of items used different scales, responses to the first 8 sadness
items were averaged and standardized and then combined with the standardized average of the last 8 sadness
items to form the dependent measure of sadness (« = 0.81). Last, participants were thanked and debriefed.

5.2. Results

5.2.1. Manipulation Check

Depleted participants (M = 5.53, SD = 2.49) indicated that the es task had required them to break a habit to a
greater extent than did non-depleted participants (M = 2.84, SD = 2.43), t (88) = 5.18, p < 0.001. This suggests
that the es task was successful in requiring different levels of self-control (breaking a habit).

5.2.2. Self-Reported Sadness

The prediction was that depleted participants in the sadness condition would exhibit the highest levels of sadness.

All other groups of participants were predicted to report experiencing relatively low and equal levels of sadness.
As a test of this specific prediction, a planned comparison pitted the depleted participants in the sadness con-

dition against the other conditions. It controlled for mood valence (as assessed by the PANAS immediately after

the es task) and responses to the BDI items so as to account for additional variability in self-reported sadness.

The planned comparison was significant and in line with predictions, F (1, 62) = 6.60, p < 0.05 (see Figure 3).
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Figure 3. Sadness as a function of emotional induc-
tion condition and of having used and depleted one’s
self-control energy (Study 4).

Participants in the depletion condition who had written about sadness reported being significantly more sad
than did participants in the depletion condition who had written about what they did yesterday, F (1, 62) = 4.75,
p < 0.05, and participants in the no-depletion condition who had written about sadness, F (1, 62) = 3.92, p <
0.05.

Depletion did not appear to influence emotional states with which participants likely would not have coped
during the experiment. In the happiness condition, depleted and non-depleted participants did not differ in re-
ported sadness, F < 1. If depletion influenced emotions other than those that people typically try to regulate, then
one would have expected that depleted participants who had written about happiness would have scored espe-
cially low in sadness (or high in happiness). But, they did not.

5.2.3. Depression and Self-Efficacy

Regression analyses indicated that the observed findings were not moderated by dispositional differences in de-
pression (BDI scores). The above analyses included mood valence (as assessed immediately after the es task) as
a covariate, which indicated that the effect of depletion on sadness likely was not attributable to any direct ef-
fects of depletion on mood. Similarly, the obtained pattern of results did not appear to be due to self-efficacy,
such that the above planned comparison remained significant even when controlling for perceptions of how well
participants had performed on the es task, F (1, 61) = 6.83, p < 0.05.

6. General Discussion

In situations designed to activate a target emotion that is typically downregulated—either anxiety, jealousy, or
sadness—participants who had previously completed a self-control task reported experiencing these emotions to
a greater extent, compared to participants who had not previously completed a self-control task. These findings
are consistent with the idea that self-control relies on an energy that is used interchangeably across different
processes, including emotion regulation. The theory is that completing a self-control task depletes this energy,
thereby reducing later emotion regulation.

There are at least a few plausible mechanisms through which these effects occur. Most consistent with the ex-
tant literature and the current findings is the explanation that using self-control reduces later emotion regulation,
and so emotions that typically are downregulated increase in strength. This effect may occur because, after using
self-control, people lack the ability to control their emotions, or they may be less motivated to do so.

Other explanations concern changes in emotion, rather than their regulation. It is plausible that using self-
control increases later emotion because the emotion itself becomes stronger or because people become more
sensitive to their emotions. A final study suggested against this idea—having used self-control did not increase
happiness following a happiness induction. It is plausible that having used self-control increases only emotions
that typically are self-regulated, without the effect involving reducing emotion regulation, but there is no clear
rationale to support this idea.
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Each study may be improved in various ways, but the variety of methods used provides reasonable conver-
gence supporting the hypothesis. For instance, participants in some studies first either did or did not use self-
control. They then wrote about an emotionally evoking topic. It is plausible that having used self-control influ-
enced the writing task, such as the events that participants recalled. This limitation does not, however, apply to
the other studies.

The studies we used focused on the self-control of negative emotions, yet the same pattern may exist for the
control of positive emotions. People sometimes downregulate happiness, for instance, and having used self-
control may reduce its regulation as well.

There are different ways through which people regulate emotion, and self-control seems more relevant to
some than to others. Antecedent and response-focused emotion regulation [55] may require self-control in the
form of attention regulation and thought control [5]. Emotion regulation processes requiring complex thought,
such as cognitive reappraisal [35] [36] and downward social comparison [56], may relate to self-control to the
extent that the same energy underlies both self-control and complex thought [31].

In short, we suggest that initial acts of self-control may significantly impact emotion regulation. Emotion may
be shaped by many other aspects of their lives, and the costs may be high—ranging from mild, unpleasant ex-
periences to full-blown negative emationality and accompanying behavioral consequences.
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