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on Self-Control

Brandon J. Schmeichel and Michael Inzficht

Probably most human behaviors are impul-
sive. This seems especially likely to be true
for infants and children, who are only begin-
ning to develop the capacity to override
impulses. But even for healthy adult humans
who are presumed to have a fully developed
capacity for self-control, impulsive or auto-
matic behaviors seem to predominate, Given
that humans continue to exist (thrive, even)
in most corners of the globe, a favorable
case can be made that the preponderance of
impulsive behaviors has served humankind
well. )

Self-control is nevertheless an impor-
tant key to success in life. Knowing how
and when to regulate impulsive tenden-
cies and then successfully regulating them
increase the flexibility of human behavior.
This increased flexibility appears to confer
substantial benefits for individuals and for
society, as suggested by evidence that suc-
cess at self-control contributes to physical
health, psychological well-being, longevity,
occupational attainment, relationship sat-
isfaction, and several other desirable out-
comes {for an overview, see Vohs & Bau-
meister, 2011).

The purpose of this chapter is to consider
how self-control is influenced by emotions.
Emotions are associated with impulsive or
automatic response tendencies, and the tra-
ditional view is that emotion and self-control
are antagonists. We review evidence support-
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ing this view. Another view is that negaive
emotions, more so than positive emotions,
are likely to undermine self-control, and we
also review evidence for that contention. A
third view is more nuanced stifl in recogniz-
ing that both positive and negative emotions
can impair or improve self-control under the
right circumstances, and there’s growing
evidence for that position (reviewed below),
We considered but quickly abandoned 4
fourth possibility—that emotions have little
or no influence on self-control—because few
theorists have championed this view, and the
relevant published findings usually indicate
that emotions have a significant impact on
self-control,

The first half of the chapter thus examr
ines the evidence for the effects of emotion
on self-control. The guiding gquestion is:
Do incidental emotional states (i.e., those
that are extrinsic to, or happen to coincide
with, a self-control attempt) influence the
likelihood of success at self-control? To
answer this question, we review the results
of experiments that have manipulated emo-
tional states and assessed the consequences
for self-control. In particular, we review ev-
dence on the moderating influence of both -
positive and negative emotion inductions
on outcomes associated with dieting and
delaying gratification, respectively. Then
we discuss the leading explanations for the
observed effects. '
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wperience, physiological responding,
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Macht, 2008). But do emotions influence
the self-control of eating? That is, if a person
is trying not to eat, do emotional states help
him or her to refrain from eating?

Effects of Negative Emotions on Dieting

The first research to explicitly consider
the effect of emotion on the self-control of
eating was reported by Herman and col-
leagues (Herman & Mack, 1975; Herman
& Polivy, 1975), who shifted attention away
from differences between obese and non-
obese individuals and toward differences
between restrained versus unrestrained eat-
ers. Restrained eaters are people who are
actively attempting to restrict their food
consumption—that is, people who are try-
ing to exercise self-control over their eating
behavior. Several experiments have found
that negative emotions cause restrained eat-
ers to eat more food.

In a sample of female college students,
Herman and Polivy (1975) found that the
threat of electric shock caused unrestrained
eaters to eat less ice cream compared to an
impending, nonthreatening tingling sensa-
tion, Among restrained eaters, however,
threat of shock led to a slight increase in ice
cream consumption. Thus, anticipating an
anxiety-provoking event caused participants
to eat less—unless they were trying to regu-
late their food consumption.

Similar evidence was reported by Ruder-
man (1985), who found that taking a test of
intelligence and receiving (bogus) feedback
indicating failure caused a sample of collepe-
age women to eat more crackers than did
receiving success feedback, but only if the
women scored high on a self-report measure
of dietary restraint. Among these women,
the feelings of depression, anxiety, and hos-
tility associated with failure nearly doubled
cracker consumption compared to feelings
of success. Among women who were not
actively trying to restrain eating, cracker
consumption was slightly (but nonsignifi-
cantly) lower after failure versus success
feedback. Here again, unpleasant informa-
tion that induced negative affect caused only
restrained eaters—those who were other-
wise trying to regulate their food consump-
tion—~-to eat more food.

One study suggested that only some
aversive events are likely to increase eating
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among restrained (but not unrestrained) eat-
ers. More specifically, Heatherton, Herman,
and Polivy (1991) found that an ego threat—
information that threatens or disparages a
person’s self-views, such as failure at an
important task—increases ice cream con-
sumption among restrained caters, whereas
the threat of physical harm (i.e., shock) does
not. The threat of physical harm reduced
eating among nonrestrained eaters, consis-
tent with earlier research by Schachter and
colleagues (e.g., Schachter, 1968; Schachter,
Goldman, & Gordon, 1968), but threat of
physical harm had no significant effect on
eating among restrained eaters. Only self-
relevant negative emotions disinhibited
eating behavior among restrained eaters
(also see Heatherton, Striepe, & Witten-
berg, 1998; Wallis & Hetherington, 2004).
A more recent study found that restrained
eaters ate fewer low-fat snacks under ego
threat, suggesting that restrained eaters eat
more of only certain types of foods (e.g.,
high-fat foods) under threat (Wallis & Heth-
erington, 2009),

In summary, research suggests that neg-
ative emotions, perhaps especially ego-
threatening or self-relevant negative emo-
tions, can undermine the self-control of
eating behavior, even for relatively unpalat-
able foods (Polivy, Herman, & McFarlane,
1994). Among people who are not dieting,
however, negative emotions appear to have
a different effect. Several studies have found
that fear and anxiety reduce food intake
among unrestrained eaters.

Effects of Positive Emotions on Dieting

Experimental research on the effects of posi-
tive emotions on eating behavior is fairly
rare, and research on the influence of posi-
tive emotions on the self-control of eating
behavior is rarer still. Eating, and perhaps
especially the consumption of diet-busting
foods such as cake and ice cream, often
accompanies joyous celebrations (e.g., wed-
dings, birthdays). This observation suggests
that positive emotions may coincide with
disinhibited eating. Indeed, the extant evi-
dence suggests that some positive emotions,
like some negative emotions, can increase
food consumption among restrained eaters.

A study by Cools, Schotte, and McNally
(1992) replicated the now familiar find-
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ing that negative emotions inCreage fﬂ'
intake among restrained eaters, They 110
found that a positive mood inductjg (}s
a comedy film) increases food intake amo',e
restrained eaters. These patterns Jed CO(:]
and colleagues to conclude that emoti,
arousal, rather than negative emotion"
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eating among otherwise restrained caterg,”
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did not directly examine restrained eate
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and Ellgring (2002) compared the effects
different emotion inductions on liking f
chocolate and chocolate consumption. Th
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the study also found chocolate more pleasa
and more stimulating following a joy ind
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tive emotion on eating behavior, and the
suggest that (compared to sadness), positl
emotions may increase desire for chocolaf

To appreciate fully the influence of emt
tion on the self-control of eating behavio
much more research on positive emotio
is needed, One useful approach for futu?
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tions influence delay of gratification? Here
we focus on evidence from experiments in
which emotional states were induced prior
to a measurement of delay of gratification.

Effects of Emotions on Delay
of Gratification in Children

Seeman and Schwarz (1974) reported one of
the first experiments to find evidence that
incidental positive {vs. negative) emotions
enhance delay of gratification. They asked
a group of 9-vear-olds to draw a picture,
ostensibly to be reviewed for possible inclu-
sion in an art show. By random assignment,
children were told that their pictures had
been selected or had not been selected for
the show. {Pilot testing had verified that this
method reliably induces positive and nega-
tive emotions, respectively.) After receiving
the news about their drawings, participants
were asked to choose between receiving one
moderately desirable object now (e.g., one
pack of gum) versus receiving a more desir-
able object later (e.g., two packs of gum in
a week).

The results were clear: Children who had
been led to believe that their drawing was
selected for the art show were more likely
to opt for the delayed reward compared to
children who had been told their drawings
would not be included in the art show. See-
man and Schwarz (1974) concluded that the
children’s emotional state was a key determi-
nant of their decision to delay gratification.
Absent a neutral emotion condition as a con-
trol, however, the authors could not discern
whether negative emotions reduced delay
behavior or positive emotions increased it.

Fry (1975) did include a neutrai condi-
tion and found conceptually similar results
in a sample of 7- and §-year-olds. Children
in this study were asked to think of happy
events, think of sad events, or read instruc-
tions for a puzzle prior to being introduced
to two toys. One toy was more desirable
than the other, but the experimenter explic-
itly instructed the children not to play with
this toy; the less desirable toy could be
played with at any time. The children then
were left alone in a room with both toys and
were secretly observed by an experimenter.
Children played with the forbidden toy
sooner and more often after thinking about
sad events than after thinking about happy
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events or solving a puzzle. And children who
thought about happy events waited longer
and played less with the forbidden toy com-
pared to both other groups of children. This
nice linear pattern suggested unique effects
of positive and negative emotions, such that
negative emotions decrease and positive
emotions increase delay behavior.

Moore, Clyburn, and Underwood (1976}
tested the impact of emotions on delay
behavior in an even younger sample of chil-
dren: 3- to S-year-olds. Like Fry (1975},
they asked children to think of happy or
sad events prior to the assessment of delay
behavior; in a neutral condition subjects
completed a counting task. Then the chil-
dren chose between eating a pretzel right
then versus waiting for a lollipop. The sad
mood induction caused children to favor the
immediate pretzel over the delayed lollipop
more often compared to the other condi-
tions. In this experiment, however, delay
behavior did not differ between the happy
versus neutral conditions.

Fry (1977} manipulated emotional states
in a sample of 8- and 9-year-olds using suc-
cess feedback, failure feedback, or no feed-
back on a series of cognitive challenges.
Then the children were left in a room with
two toys but expressly forbidden from play-
ing with the more desirable toy. The induc-
tion of positive emotions caused children to
wait longer before playing with the forbid-
den toy, compared to children who received
no feedback or negative feedback. And nega-
tive feedback caused children to delay less
compared to no feedback. Here apain, then,
positive emotions increased delay behavior,
and negative emotions reduced it.

Studies that followed this initial flurry
of research activity on emotions and delay
behavior in children used more complex
methods and found more nuanced variations
on the now-familiar pattern of results. For
example, Schwarz and Pollack (1977, Exper-
iment 1) used a within-subjects manipulation
of happy and sad thoughts and measured
delay behavior after each emotion induc-
tion. They found that happiness increased
delay of gratification relative to sadness, but
only in the between-groups comparison {i.e.,
happy first vs. sad first).

Yates, Lippett, and Yates (1981) found that
a positive emotion induction (i.e., thinking
happy thoughts) prior to the assessment of
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delay of gratification increased delay belyy,.
ior among 8-year-olds but not among 4. and
S-year-olds; the positive emotion inductioy
increased delay behavior among the younge,
group of children only if they were 4l
reminded to think happy thoughts during
the delay period. This study provided a cop.
ceptual replication of Mischel, Ebessen, a5
Zeiss (1972), who had found that ENcourag.
ing children to think happy thoughts dari;}g
the delay period increased the duration of
delay of gratification.

One clever experiment found that e

operative norm in a situation helps to detep.
mine whether positive emotions increase g
decrease self-indulgence in children. Spe.
cifically, Perry, Perry, and English (1985)
observed that, compared to completing 4
simple count task, thinking happy thoughts
caused children to indulge (i.e., to take more
candy from a candy dish) when there was no
hint that taking candy was wrong. However,
when the experimenter suggested that they
not take too many candies “as that would
be greedy,” children who had been think-
ing happy thoughts took significantly fewer
candies than other children. Thus, posi-

tive emotions caused both increased self- °

indulgence and increased delay of gratifica-

tion, depending on the presence or absence - %
of a reminder about an undesirable aspect of

self-indulgence.
In summaty, emotions have a substantial

influence on delay of gratification in chil- -

dren. Negative emotion inductions (par-
ticularly, thinking sad thoughts or receiving
negative feedback) reduce delay of gratifi-

cation (i.e., increase immediate gratifica-

tion) relative to positive mood inductions
and neutral states. Furthermore, positive
emotion inductions (particularly, thinking
happy thoughts or receiving positive feed-
back) tend to increase delay of gratification
relative to neutral emotional states, although
a few studies observed only nonsignificant
trends in this direction.

Effects of Emotions on Delay
of Gratification in Adults

The early research on emotions and delay of
gratification involved children as research

subjects, Do emotions have the same impact
on delay behavior in adults? Fewer stu¢
ies have examined delay of gratification !
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a dead animal, and a disgusting toilet. The
dependent measure was amount of money
participants earned during the last third of
the task, after having sufficient opportunity
to observe the contingency between button
press behavior and subsequent picture dura-
tions.

Participants viewing negative pictures
earned less money than did participants
viewing neutral pictures, suggesting that
negative emotions reduce delay of gratifi-
cation. As Gray (1999} put it, “the aveysive
group repeatedly favored the option that had
beneficial immediate effects, despite larger
subsequent costs to the goal of doing well on
the task” (p. 71}. In a second study, individu-
als reporting higher stress levels earned less
money on the picture-viewing task relative
to individuals reporting lower stress levels.
Together, the results of these two studies
mimic the pattern observed in studies of
children: Negative emotions reduce delay
of gratification. It is worth noting that the
temporally extended choice task was likely
to involve other processes (e.g., how quickly
and how well participants discerned the
contingencies underlying task performance)
that may have been influenced by negative
emotions, which introduces ambiguity as to
whether the results reflect changes in delay
ot changes in some other process.

As with children, then, the research sug-
gests that adults also become more inclined
to seek immediate gratification when they
feel negative emotions. Do adults and chil-
dren show similar effects of positive emo-
tions as well? That is, do positive emotions
cause adults to become more inclined to
delay gratification?

A study by Hirsh, Guindon, Morisano,
and Peterson {2010) tested this hypothesis.
Participants completed a series of puzzles
faster than a confederate, slower than a
confederate, or with no confederate pres-
ent. Participants then completed a measure
of delay discounting, which assesses prefer-
ences for immediate versus delayed rewards.
This measure asked participants to make
a series of choices between hypothetical
rewards, one a smaller reward to be received
sooner, and the other a larger reward to be
delayed (e.g., $2 now or $20 in a year?; $900
now or $1,000 in 6 months?; $18 now or
$20 in a week?), Altogether, participants’
choices yield idiosyncratic discount rates,
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such that higher discount rates indicate
lower delay of gratification (i.e., a preference
for smaller, immediate rewards over larger,
delayed ones).

Changes in positive emotions from hefore
to after the puzzle task predicted subsequent
discount rates, but only among extraverts.
Specifically, among more extraverted indi-
viduals, greater increases in positive emo-
tions predicted higher discount rates (i.e.,
lower delay of gratification). Changes in
negative emotions did not predict discount
rates. Hirsh and colfeagues {2010) proposed
that positive emotions potentiate the ten-
dency for extraverted individuals to orient
toward opportunities for reward, leading to
a bias toward immediate gratification,

The findings of Hirsh and colleagues
(2010) are notable because they run coun-
ter to the findings from studies of children,
which had revealed that positive emotions
increase delay of gratification. This research
is thus among the first to suggest that posi-
tive emotions can reduce delay of gratifica-
tion, and the findings fit with evidence that
sexual arousal makes adult males more
likely to discount the future (Wilson & Daly,
2004; see also Ariely 8& Loewenstein, 2006).

Additional evidence has accumulated
to support the idea that, in adults at least,
positive emotions can reduce delay behavior.
One experiment found that both positive
and negative emotions reduce delay of grati-
fication, depending on the person. Specifi-
cally, Augustine and Larsen (2011) had par-
ticipants view positive or negative pictures
from the IAPS prior to completing a delay
discounting task. Individual differences in
neuroticism ended up playing a central role
in the results. Participants higher in neuroti-
cism had higher discount rates (i.e., lower
delay of gratification) after viewing negative
pictures, compared to those lower in neu-
roticism. The patterns were slightly more
complicated among those who viewed posi-
tive pictures. Here, only more neurotic indi-
viduals who reported little or no unpleasant
affect exhibited higher discount rates. Thus,
the positive emotion induction (like the neg-
ative emotion induction) tended to reduce
delay of gratification, but only among more
neurotic individuals who experienced lower
levels of negative emotions in response to
viewing positive pictures.

Two other studies are relevant to the ques-
tion of how positive emotions influence
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self-control. These studies differ from the

research reviewed above, insofar ag thesa®

used a one-shot decision as the key depen
dent measure. Note, however, that the de
sion was always between a more indulgen
versus a less indulgent option, whicl, is
highly relevant to delay of gratification,
Fedorilhin and Patrick {2010) found tha
viewing a film clip that elicited low-aroug,
positive emotions caused participants ¢
choose grapes over candy, compared gy
viewing a neutral film clip. Viewing a fil,
clip that elicited high-arousal positive emg.
tions, however, did not cause participants t,
choose grapes over candy more often thay

did viewing a neutral clip. Although e
one-shot choice of candy versus fruit doeg:

not map perfectly onto delay of gratificatioy
as it has been operationalized in the stug-
ies reviewed thus far, the results do sugges
that positive emotions increase resistance
to temptation relative to neutral emotional
states, but only if the positive emotions are
associated with low levels of arousal.

A series of experiments by Wilcox,

Kramer, and Sen (2011} found that pride:
increases self-indulgence, which is consistent :
with the notion that positive emotions can -
reduce delay of gratification. Specifically,
after writing about a personal accomplish-
ment of which they were proud, participants
were more likely to choose a gift card that -
could be used to buy entertainment supplies
(an indulgent choice) versus a gift card that
could be used to buy school supplies (a utili-
tatian choice}. Thinking of a happy memory |

did not have a significant effect on gift card
choice compared to thinking of neutral
events.

In summary, the research suggests that
emotions influence delay of gratification

behavior in adults. Negative emotions

mostly reduce delay of gratification, as was

found in children. Positive emotions have

more mercurial effects. The bulk of the evi-
dence suggests that positive emotions ten-
der adults less likely to delay gratification,
much like negative emotions do. However,

inconsistencies in the literature justify cave- -

ats to this conclusion. Positive emotions may

reduce delay behavior particularly among -

extraverts (Hirsh et al., 2010), or among
neurotics who experience a drop in negative
affect prior to the delay measure {Augustine
& Larsen, 2011}, And high-arousal post
tive emotions may be more likely than low-
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(2001) manipulated emotional states and
assessed their effects on eating, a resource
dilemma game, and procrastination. The
main finding was that individuals self-
indufged when experiencing negative
emotions because they believed that self-
indufgence would improve their moods.
When participants had been led to believe
that self~indulgence would not improve their
moods, negative emotions did not increase
self-indulgence.

For present considerations, the key evi-
dence pertains to the emotional conse-
quences of self-indulgence. Did indulgence
actually alleviate participants’ negative
moods? At the end of two of the experiments
reported by Tice and colleagues {2001},
participants self-reported their emotional
states, Indufgence did not cieariy produce
ap increase in positive emotions in either
study. The authors suggested that their
mood measures may have lacked sensitivity
to find subtle changes in mood, or that the
benefits of indulgence were too fleeting to
be detected at the end of the experiments.
However, they argued against these possi-
bilities and concluded that indulgence does
not actually improve mood and that peo-
ple are mistaken in their belief that indul-
gence will improve moods. More research is
needed on this seeming lack of insight into
the hedonic benefits of indulgence and on
the limits of indulgence as a mood regula-
tion strategy.

Compared to the hedonic emotion regula-
tion explanation for the effects of negative
emotions on self-control, much less consen-
sus exists for explaining the effects of posi-
tive emotions on self-control. Perhaps this
is because positive emotions can both help
and hurt self-control. As we saw, positive
emotions tended to increase delay of grati-
fication in kids. A handful of explanations
was proposed for this effect, but none has
been supported. Fry (1975) speculated that
positive emotions heighten self-efficacy and
expectations for success, thereby enabling
kids to pursue delayed reward., Moore and
colleagues (1976) thought that positive
emotions allow kids to attend to broader,
long-term interests, thereby increasing defay
behavior. And Fry (1977) suggested that pos-
itive emotions serve as a buffer that allows
kids to tolerate the more aversive course of
action (e.g., not playing with a desired toy)
needed to delay gratification.
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In adults, unlike in children, positive emo-
tions tend to reduce delay of gratification,
so the proposed explanations here are differ-
ent. Hirsh and colleagues (2010) proposed
that positive emotions prime reward-seeking
tendencies, especially for extraverts. Augus-
tine and Larsen (2011) thought that mood
regulation accounts for reduced delay under
positive emotions. That is, because people
tend to want to maintain positive emotions,
those who are currently feeling good opt
for immediate over delayed gratification
o sustain their good moods. Wilcox and
colleagues (2011) hypothesized that posi-
tive emotions such as pride cause individu-
als to feel as though they are progressing
toward their goals, and these feelings help
to justify self-gratification. ITromically, the
self-licensing of immediate gratification can
negate hard-won progress toward long-term
goals.

We think that it is likely that emotions,
and particularly positive emotions, can
influence self-control via several different
mechanisms. Much more evidence and theo-
retical development is needed before defini-
tive conclusions can be drawn. In the subse-
quent portions of this chapter, we develop
an affect alarm model of self-control that
casts negative affect, specifically anxiety,
as an integral component of success at
self-control. After developing our model,
We propose ways to integrate research on
the effects of incidental emotions on self-
control with our view of negative affect as
an integral contributor to self-control. Such
integrative efforts promise to advance our
understanding of why emotions influence
seff-control.

Integral Effects of Emotions
on Self-Control

Up until now, we have examined the evi-
dence for the idea that incidental emotions
moderate the effectiveness of self-control.
The evidence indicates that emotional states
can undermine or enhance self-control
depending on the person and his or her
circumstances, We now turn in a different
direction to consider the idea that emotions
are intrinsic to self-control. That is, rather
than viewing emotion as an interloper that
impinges upon or moderates self-control
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from the outside, we now explore Whethe,
emotion is, in fact, integral to the Pmcesr
of self-control, central to the way contzg| ['S'
signaled and implemented, ’

We propose an daffect alarm mode| of con.
trol, whereby emotion alerts organismg 1,
when self-control is needed. In this Sense. -
emotional processes can be seen as mediagiy,
mechanisms of self-control, with eMotion,
acting as information {Schwarz & Clore, |
1983) that can tell people when self-contrgf
is needed. We should note that although the -
evidence reviewed above for moderatiop, |,
incidental emotions is abundant, it is Jegg 50
for mediation by integral emotions. The evi-
dence we marshal is largely theoretical angd
our thesis, therefore, more speculative.

One of the “laws” of emotion is that it ogj. -
ents organisms to cues in the environmens
that signal evolutionarily important needs
for survival and reproduction, while tuning .
out less motivationally relevant informatipy :
(Frijda, 1988). One class of motivationally -
relevant events involves needs, desires, and
goals that are threatened or at risk of going *
unmet because they conflict with other
needs, desires, and goals. This type of event
typically yields negative emotions such as
anxiety (Gray & McNaughton, 2000) and -
is precisely the kind of event in which self-
control is needed to bias responding and
resolve the conflict. Examples of such goal
conflicts include the desire to fose weight -
coming into conflict with the desire to eat
fattening french fries, or the goal of writ-
ing a chapter coming into conflict with the
goal of reading and replying to e-mail. These
forms of goal conflict require attention and
resolution so that one can decide what to
do and how best to meet long-term goals.
In our affect alarm model of control, these
types of goal conflicts quickly and automati-
cally elicit negative affect, which serves asan
alarm to alert us to possible goal failure and
the need to remediate behavior,

We would like to clarify and put bound-
aries on three aspects of our thesis. First,
we suggest that negative emotion, and not
positive, acts as an alarm for self-control
recruitment. Positive and negative events
are both motivationally relevant and thus
attract attention (Weinberg & Hajcak,
2010}, but only negative events prompt
change and remediation. This is becaust
positive affect signals that goals are being
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nflict. Examples of su rved, emotions can get in the way
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onflict with the desire apid, and automatic and thus well
ch fries, or the goalig o guide ongoing behavior.
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g and replying to e-mail iggered by negative affect is inhi-
conflict require attentio esearchers who study executive
that one can decide: ivide this umbrella concept into
) subcomponents, including maintain-
witching, and inhibiting (Miyake et
0), and even planning and deciding
& Cunningham, 2007). Although
subcomponents tend to tap the same
apacity, we suspect that negative
thost likely signals inhibitory pro-
Inhibition involves suppressing or
ng prepotent responses and is trig-
d by the goal conflicts that produce neg-
atfect (Gray & McNaughton, 2000).
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cn negative affect and behavioral inhi-
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side, we now explores
n fact, integral to the
l, central to the way con
implemented, .
e an affect alarm model
7 emotion alerts orgar
ntrol is needed, In th
scesses can be seen as iy
of self-control, with e
ormation (Schwarz &
n tell people when selfig

onflicts quickly and au
ative affect, whicl serv
us to possible goal faik
mediate behavior.
ike to clarify and put |
> aspects of our thesis
at negative emotion, a
as an alarm for self-
Positive and negative:
ivationally relevant an
ion (Weinberg & Ha
nly negative events pr
emediation. This is bei
- signals that goals are

piat and Integral Effects of Emotions on Self-Control 281

Theoretical Madels Incorporating
Emotions in Self-Control

To make the case that emotion is central to
the process of the self-control—that it sig-
nals the need for control—we first need to
dismiss the notion that emotions are sepa-
rable from, and unrelated to, cognition. For
a number of reasons both historical and
cultural, emotion has been considered the
antithesis of reason (Solomon, 2008). Emo-
tions are often cast as artifacts of an ancient
animal past that hijacks otherwise rational,
deliberative minds. The philosophical posi-
tion of dualism represents a strong version
of this view, stating that passionate, animal-
istic, physical bodies are wholly and com-
pletely separate from rational, conscious,
nonphysical minds (Descartes, 1649/1989).
With this view it is difficult to argue that
emotions are an integral part of cognition
and, by extension, part of self-control. How-
ever, most contemporary researchers do not
view emotion and cognition as opposable
or mutually exclusive constructs, with some
suggesting that they are fully integrated and
only minimally decomposable (e.g., Pessoa,
2008). Modern theories view emotions and
cognition as interrelated {Frijda, 2008) and
thus open the door to the idea that emotions
may play a central function in cognition,
including higher cognitive functions such
as executive control. We now turn to theo-
retical support for the idea that emotions or
affects play an integral role in self-control by
signaling the need for control.

Cybernetic Models of Control

Cybernetic or feedback loop models have
been very successful in modeling control
in humans, but also in simple machines
fike thermostats. These models invariably
identify control with three components:
(1) goals/standards, (2) comparators/moni-
tors, and (3) effectorsfoperators. Goals/
standards are desired setpoints or criteria;
comparators/monitors scan the current state
of the environment to detect and alert for
mismatches with goals and standards; and
effectorsfoperators are called upon to make
corrections to reduce the size of state-goal
mismatches, When a goal or standard is set,
control involves one process of monitoring
when something shifts away from the crite-
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rion and a second process of returning this
something to criterion. For example, if the
goal is to finish writing a chapter, every
glance at an e-mail inbox may trigger the
monitoring system to sound the alarm that
goal pursuit is going off course and to reori-
ent goal pursuit.

Social and personality psychologists have
elaborated upon this structure, postulating,
for example, test versus operate mechanisms
in action control (Carver & Scheier, 1981)
or monitoring versus operating processes in
thought control {Wegner, 1994). Similarly,
neuroscientists have described cognitive
control as relying on two separate neural
systems. The first, described as a conflict-
monitoring or error-detecting system (Bot-
vinick, Braver, Barch, Carter, & Cohen,
2001; Gehring, Goss, Coles, Meyer, &
Donchin, 1993; Holroyd & Coles, 2002),
monitors ongoing behavior and detects
discrepancies between intended and actual
responses. When a discrepancy is detected,
this information is passed to the second,
regulatory or operating system, which
implements the desired response while sup-
pressing incompatible ones. Neuroimaging
studies have suggested that these systems are
implemented by the anterior cingulate cor-
tex (ACC) and the prefrontal cortex (PFC),
respectively (e.g., Kerns et al., 2004).

Although all three components (i.e., stan-
dards, monitors, and operators) are impor-
tant, the monitoring process is fundamental
to self-control because it alerts organisms
to the need for control and remediation.
If the function of the monitoring process
sounds like the function we have postulated
for negative affect, this is not an accident.
Some theorists have hypothesized that the
detection of state-goal mismatches is not
affectively neutral; rather, mismatches can
produce negative affect (Carver & Scheier,
1998, 2011), When people act on their goals
and reduce the discrepancy between their
goals and currentstates at an acceptable rate,
they experience no affect or possibly posi-
tive affect. If, however, the rate of discrep-
ancy reduction is stalled or otherwise too
slow, people experience negative affect. This
negative affect tends to hasten discrepancy
reduction. Negative affect, in other words,
can instigate control by orienting people to
the fact that a discrepancy was detected and
that discrepancy reduction is required.
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Returning to our example, when one
detects inadequate progress toward com.
pleting the goal of writing a chapter, a quick
twinge of negative affect may arise and leyq
the author to correct behavior and Ofce
again focus on goal completion. The negy-
tive affect produced by the detection of gog|.
state mismatches can hasten self-control qp
correction and thereby prevent full-bloy
emotional reactions from occurring later, if
and when the goal is not met, A little nega-
tive affect now can prevent a larger amoung
of negative emotion later.

Reinforcement Sensitivity Theory

According to the revised reinforcement sep.
sitivity theory (RST; Corr, 2008; Gray &
McNaughton, 2000}, control of behavigr
depends on three underlying motivations]
systems. First, the behavioral activation sys-
tem (BAS) is strongly related to approach
motivation and actively increases sensitiv-
ity to appetitive stimuli that signal reward
or nonpunishment (Carver & White, 1994,
Gable & Harmon-Jones, 2008). Second is
the fighe—flight—freeze system (FFFS), which
mediates reactions to aversive stimuli and is
associated with avoidance and escape behav-
iors, with high sensitivity to negative cues.
Third is the behavioral inhibition system
(BIS}, which is associated with anxiety, risk
assessment, and worry and helps to resolve
conflicts that arise within and between the
other two systems. When BIS is activated,
it inhibits current behavior to allow alterna-
tive response options to be reevaluated.

BIS is the most relevant to the current
model. BIS can be conceptualized as the
control system because the kinds of conflicts
that activate BIS are precisely the kinds of
conflicts that instigate inhibitory control.
For example, the conflict between saving
money for the future versus spending it
right now would activate BIS, as would the
conflict between reading a word or naming
its color. In both cases, one response may
be inhibited or suppressed, thereby allow-
ing the second response to take precedence.
As with cybernetic models, conflict detec-
tion and BIS activation are accompanied by
negative affect, specifically anxiety (Gray
8 McNaughton, 2000}, In fact, self-report
measures of BIS are dominated by words
such as worry, fear, and nervousness (Carvet
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ite, 1994). Goal conflict produces
-that then impels attempts to resolve
onflicts, which includes the inhibi-
.o of both approach (BAS) and avoidance
151 behaviors, increases in arousal, and
ses in vigilance, all of which stop cur-
chaviors so that the organism can cal-
he best course of action.

point here is that according to revised
gegative affect plays a prominent role
and therefore in stopping ongoing
fors 50 that an organism can reori-
d: establish control. Evidence sug-
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trol, including brain-implemented
ance monitoring (Amodio, Master,
Taylot, 2008; Boksem, Tops, Wester,
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2004).
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ch in cognitive and affective neuro-
has shed light on how self-control is
ented in the brain. As we discussed
:a prominent theoty in neurosci-
conflict-monitoring theory, posits
lf-regulation relies on two separate
al systems (once goals are set): one for
tection of conflict between compet-
ponse tendencies and one that oper-
on these conflicts and implements con-
{Yeung, Botvinick, & Cohen, 2004),
flict-monitoring theory suggests that
C plays an important role in moni-
2 momeni-to-moment  representa-
of action tendencies for potential
flicts. Upon detection of conflict, other
1anisms may be engaged to inhibit the
wanted tendency and promote effective
9al pursuit. The conflict-monitoring func-
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tion of the ACC, in other words, appears to
signal when control is needed.

Then again, the ACC’s signaling of con-
trol may be produced not only by the cold
detection of conflict but also by the hot reac-
tion to it. The ACC is involved in cognition
and control as well as negative affect. For
example, the ACC is involved in anxiety,
depression, and trait-negative affect (Drevets
et al., 1997; Hajcak, McDonald, & Simons,
2004}, and is associated with the sympa-
thetic modulation of heart rate (Critchley
et al., 2003), skin conductance (Hajcak,
McDonald, & Simons, 2003), autonomic
control of pupil diameter (Critchley, Tang,
Glaser, Butterworth, & Dolan, 2005), lev-
els of basal cortisol (Tops & Boksem, 2011),
pain (Rainville, Duncan, Price, Cartier, &
Bushnell, 1997), and distress {Eisenberger &
Lieberman, 2004),

Shackman and colleagues (2011), along
with others (Critchley et al., 2003; Luu &
Posner, 2003}, have proposed that the ante-
rior mideingulate cortex (aMCC) imple-
ments cognitive control by integrating
negative affect, pain, and other forms of neg-
ative feedback with goal-directed behavior.
According to their adaptive control model
{Shackman et al., 2011), the core function
common to negative affect, pain, and cog-
nitive control is the need to determine an
optimal course of action in the face of uncer-
tainty. The aMCC is assumed to use affec-
tive information to sefect among alternative
courses of action and to bias responding in
situations characterized by uncertainty or
conflict. Consistent with this view, we sug-
gest that negative affect plays a crucial role in
signaling the need for control. And we have
found evidence that when negative affect is
misattributed to other sources, the alarm
function of affect is disabled and control
becomes unhinged (Inzlicht & Al-Khindi, in
press}). The implication is that negative affect
allows people to establish control by signal-
ing what needs to be controlled and when.

Errors, Posterror Adjustment,
and the Orienting Response

One of the hallmarks of good self-control
is the minimization of errors during goal
pursuit. By errors we mean instances when
one fails to reach a standard or goal and
instead succumbs to a prepotent response.
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Self-control as the minimization of errors
is easy to imagine on reaction time tasks
such as the Stroop task, in which control is
demonstrated by minimizing the number of
times one mistakenly reads a word instead
of naming its color. Good self-control is
also evident whenever a person minimizes
the number of times he or she reaches for
unhealthy foods while wanting and trying to
fose weight.

It turns out that one must notice and ori-
ent to errors when they occur to learn from
and thereby minimize them. On reaction
time tasks, people typically slow down and
improve the accuracy of their performance
after errors, displaying what researchers
call posterror slowing or posterror adjust-
ment, which is thought to reflect a strate-
gic response to errors characterized by more
careful and deliberate behavior to reduce
the probability of further error commissions
(Botvinick et al,, 2001; Rabbitt & Rodgers,
1977). Posterror slowing may also reflect an
orienting response to an infrequent event,
which causes attentional capture and inhib-
its subsequent responses (Notebaert et al,,
2009). In either case, people typically slow
down after errors; and the more they do, the
fewer errors they tend to make overall {e.g.,
Hajcak et al., 2003) and the better outcomes
they experience more generally, including
outcomes that reflect better self-control
(e.g., Compton et al., 2008; Hirsh & Inzli-
cht, 2010; Robinson, 2007).

Errors thus lead people to take notice,
change course, and reestablish control. But
why do we notice and orient to them? The
answet, we think, is that errors produce neg-
ative affect. Errors are not neutral events;
rather, errors are distressing because of the
negative consequences typically associated
with them. Hajcak and colleagues (2003),
for example, found that errors prompt
rapid changes in autonomic arousal, includ-
ing increased skin conductance and greater
heart rate deceleration, Errors prompt more
than an orienting response, however; they
are also aversive and anxiety-inducing,
with larger startle reflexes—an index of
defensiveness—after errors than after cor-
rect responses (Hajcak & Foti, 2008). The
more aroused people become after they
make errors, the fewer errors they tend to
make overall (Hajcak et al., 2003). In short,
noticing errors contributes to adaptive con-
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trol, and the reason people notice errogg o
begin with is because errors are arousip,
and aversive. So, here is more evidence thae
negative affect, in this case, affect HSSOCi'ate(d:
with errors, signals the need for remediari,
and control.

Somatic Marker Hypothesis

The final theory we discuss shares a numbey
of features with our own affect alarm mode|
of control. According to Damasio (1994) °
emotional processes guide and bias behyy. -
ior, specifically decision-making behaviq,
This hypothesis emerged in response to 5-
number of observations of neurologicy]’
patients with focal lesions to “emotiong|*
parts of the brain, namely ventral and medjyj
prefrontal regions. These patients exhibited
severe deficits in personal and social dei
sion making, but otherwise exhibited largely
intact intellectual abilities (Damasio, 199g),
Furthermore, these patients had compto-
mised abilities to express emotion and expe-
rience feelings in situations in which emo-
tions would normally have been expected,
In other words, along with normal intellect -
and abnormal decision making, there were
abnormalities in emotion and feeling. Dam-
asio (1994, 1996) predicted and later con- =
firmed that the deficits in emotions and fegl- -
ings directly contributed to these patients
deficits in decision making,.

The somatic marker hypothesis states
that when we make decisions, we assess
the reward value of the available options
using both cognitive and emotional pro-
cesses. When facing complex and conflicting
choices, we may be unable to decide using
only cognitive processes, which may become
overloaded and hence ineffective at guiding
decision making. In these cases emotions,
or somatic markers, can help by directing
attention to more advantageous options and
simplifying the decision process (Damasio,
1994). In short, this view suggests that emo-
tions help guide decision making by biasing
behavior toward one or more of the response
options based on past learning and associa-
tions.

The notion that emotions adaptively bias
decision making is consistent with our own
affect alarm model of self-control, especially
insofar as decision making also belongs
under the umbrella of self-control (Vohs et
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 making only one claim: that emotion,
ly the negative emotion of anxiety and
bly-only short-lived, preconscious anx-
fect, acts as a kind of alarm that ori-
eople to when self-control is needed.
otions direct people to motivationally
1t: information, and there may be
ing quite as motivating as facing uncer-
bout what to do and how to do it,
isely the same kinds of situations where
ntrol is needed to bias responding in
of one course of action over another,
we face uncertainty about how to act
ause goals or response tendencies come
nflict with one another, we have an
ous affective response that directs us to
‘these conflicts by inhibiting ongoing
or until we settle on a course of action
& McNaughton, 2000).
¢ have already mentioned that the
alarm model is largely theoretical at
oint, and thus somewhat preliminary.
heless, the model makes a mumber of
dictions that allow it to be distinguished
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have now been empirically supported.
constraints prevent us from listing all
ctions and empirical support, so we
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increases in integral affect should enhance
self-control. A recent study by Moser, Most,
and Simons {2010) lends support to this
view, When participants in this study “up-
regulated” their negative emotions, they
experienced both more negative affect and
improvements in control, suggesting that
negative affect helps to enhance cognitive
control.

Negative affect is not enough, however;
the affect alarm model suggests that people
need to attribute their affect to the correct
source; otherwise, negative affect will be
unmoored from the instigating event (e.g.,
goal conflict) and will not appropriately
alert people to the need for self-control. A
recent study supports this view (Inzlicht &
Al-Khindi, in press): When people incor-
rectly actributed the natural, albeit mild,
anxiety produced by taking an executive
control task, the brain signals related to per-
formance monitoring ceased predicting cog-
nitive control. Self-control, in other words,
is thrown off course without negative affect
acting as a guide.

The affect alarm model of control further
predicts that people who are attuned and
aware of their own affective states will show
enhanced self-control. Conversely, people
who are unaware of their emotions or have
difficulty identifying and differentiating
between them should show marked decre-
ments in self-control. Alexithymia refers
to deficiencies in identifying and differen-
tiating emotions, and preliminary research
suggests that alexithymia is associated with
executive function deficits (Henry, Phillips,
Crawford, Theodorou, & Summers, 2006).

In addition to emotional awareness,
emotional acceptance may also be impor-
tant for prompting self-control. Those who
acknowledge and approve of their feel-
ings—as opposed to those who judge, reject,
and suppress them—may be more inclined
to “listen” to what their emotions are trying
to say and, as a result, be better attuned to
when self-control is required. In support of
this view, new research indicates that peo-
ple who practice mindful meditation show
enhanced executive control and enhanced
brain-implemented performance monitoring
(Teper & Inzlicht, in press). Together, these
findings indicate that emotional awareness
and acceptance play key roles in improv-
ing self-control and are consistent with the
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affect alarm model of control. Future stud-
ies will need to move beyond correlational
designs to explore if state enhancements
in emotional awareness and acceptance
improve self-control.

Integrating Research on the Incidental
and Integral Effects of Emotions
on Self-Control

Before concluding, we would like to issue a
call for future research to integrate the liter-
atures on the incidental and integral effects
of emotions on self-control. If subtle twinges
of negative affect trigger self-control, as we
have proposed, then how do full-blown,
conscious emotional states influence these
rwinges? Why, if negative affect trigpers self-
control, do full-blown negative emotions
tend to impair rather than improve dieting
and delay of gratification?

One possibility is that full-blown negative
emotions (including long-term negative emo-
tional states such as depression} overwhelm
the subtler affective signals that cue the need
for self-control, When a person experiences
fear at the prospect of receiving an electric
shock or receives negative feedback chal-
[enging his or her most cherished self-views,
perhaps the conflict between consuming
fatty foods and sticking to a diet recedes
in importance or fails to trigger controf
because the relevant mechanisms are preoc-
cupied with the more pressing, more intense
emotional context, This hypothesis is specu-
lative, but experiments testing it promise to
elucidate the relationship between emotions
and self-control.

And how do positive emotions alter the
affect alarm bell for self-control? One possi-
bility is that, under the influence of positive
emotional states, response conflicts cause
fess or weaker nepative affect. In this view,
self-control is less likely to occur under posi-
tive emotional states because the alarm bell
rings too softly. As we saw, however, positive
emotions sometimes enhance self-control
(particularly in children), so this view is
not wholly satisfying, Much more research
is needed on the relationship between posi-
tive emotions and self-control, particularly
as this refates to the affect alarm model we
have proposed. As a second possibility, per-
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haps highly arousing emotions of either poy.
itive or negative valence can drown ont the
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In conclusion, we have reviewed evidenc,
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we have proposed that negative affect can b
seen as an integral component of the procegs
of self-control. Research and theory on the
integral versus incidental effects of emotiong
on self-control have lived largely separate
lives, much like they did in this chapter. It i
high time to integrate them, as the integra-
tion promises a more complete picture of the
role of emotions in shaping self-contro,
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