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• We investigate the effect of anticipating a positive event on mood and stress recovery.
• Future positive events increase positive emotion after social stressors.
• Anticipating a positive event is uniquely related to decreased negative emotion.
• Future positive events elicit more positive emotion than past positive events.
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The few studies examining the impact of positive emotions on discrete stressors suggest that positive emotions
improve stress responding.Wehypothesized thatmerely anticipating a positive eventwould be sufficient to har-
ness these benefits. In Study 1, we found that the anticipation of funny (relative to unfunny) cartoons increased
positive emotions immediately following the offset of a social stressor. In Study 2, we found that the post-stress
mood elevationwas greaterwhen anticipating a positive event thanwhen having experienced the same positive
event prior to the stressor, but that both positive emotion groups reported more adaptive thoughts during the
stressor itself compared to participants receiving a neutral emotion induction. In Study 3, we found that this
boost in post-stress positive emotion predicts decreases in concurrent negative emotion. In sum, these findings
suggest that anticipating a positive event is uniquely able to induce positive emotions both during and after
stress, and that this boost subserves improved coping and recovery.

© 2014 Elsevier Inc. All rights reserved.
Whether it's a future wedding, birthday, or vacation, people tend to
enjoy anticipating positive events. People thinkmore extensively about
future positive events relative to past ones, which may prompt more
intense emotions during anticipation than during recollection (Van
Boven & Ashworth, 2007). The presence of positive emotion in particu-
lar has been shown to buffer against the onset of stress and to augment
an individual's coping repertoire (Fredrickson, 2001). Here, we propose
that anticipating positive eventsmay be a convenient and powerfulway
to induce positive emotion, both during and after stress.

Prolonged experience of stress adversely affects mental and physical
well-being (DeLongis, Folkman, & Lazarus, 1988; Trzcieniecka-Green &
Steptoe, 1996). Experiencing positive emotions is a powerful way to
facilitate successful management of stress. Daily experience of positive
emotion has been shown to mitigate the influence of stressful events
on next-day anger and depression (Ong, Bergeman, Bisconti, &
Wallace, 2006; Viney, 1986). Positive emotions also improve recovery
from major life stressors; Fredrickson, Tugade, Waugh, and Larkin
(2003) found that positive emotions fully mediated the relationship
between trait psychological resilience (the ability to recover quickly
from a negative emotional experience) and frequency of depressive
symptoms in the months following the September 11th terrorist
attacks. This suggests that positive emotions are the “currency” that
resilient individuals spend to regulate emotions during stress.

Although much research has investigated how positive emotion
inducing events might influence stress (e.g., Folkman & Moskowitz,
2000; Fredrickson & Levenson, 1998), less research has examined
when during the stress process these might do so most powerfully
(Waugh, 2014). Although positive emotions often stem from positive
reappraisals or from benefit-finding of the stressor itself (Folkman &
Moskowitz, 2000), in cases where positive emotions are instead
induced by some unrelated positive event, the timing of that event
may influence its impact on stress responding. Indeed, research
suggests that the order in which emotional events are experienced
may change the way each is interpreted relative to the others (Brendl
& Higgins, 1996; Gilbert, Giesler, & Morris, 1995).

Positive emotional events that occur before stressors may help
people build physical and psychosocial resources that they can later
use as coping resources in times of stress (Fredrickson, 2000). Positive
 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jesp.2014.12.003&domain=pdf
http://dx.doi.org/10.1016/j.jesp.2014.12.003
mailto:waughce@wfu.edu
http://dx.doi.org/10.1016/j.jesp.2014.12.003
http://www.sciencedirect.com/science/journal/00221031
www.elsevier.com/locate/jesp


1 We have elected to exclude data from several physiological reactivity measures from
this manuscript (collected for Studies 1 and 2). There were a number of equipment issues
that degraded the reliability of these data, andwe therefore donot feel confident that valid
conclusions can be drawn from them.
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emotions bolster friendships, improve coping strategies, and boost psy-
chological resilience, all of which can buffer against the negativemental
and physical consequences of stress (Algoe & Stanton, 2012; Kok &
Fredrickson, 2010; Garland, Gaylord, & Fredrickson, 2011). A positive
event experienced immediately before a stressor may also provide a
short-term benefit by boosting positive emotion that will bleed over
into the stress period itself.

Reliance on past positive events to cope with stress, however, may
be difficult under certain circumstances. Negative events tend to have
a greater impact on mood and attention than do positive events
(Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001), so a positive
event that has occurred in the past may be easily forgotten in favor of
a current or upcoming negative event (Papousek et al., 2010). To over-
come this problem, Fredrickson, Mancuso, Branigan, and Tugade
(2000) induced positive emotion by presenting a positive event
immediately after the conclusion of a stressor rather than before it.
Participants who had experienced a positive event exhibited faster
recovery from the stressor than those who had experienced a neutral
event. It seems that inducing positive emotions concurrently with
the termination of a stressor harnesses the recovery benefits of pos-
itive emotional experience while avoiding the attention-captivating
effects of negative events. However, relying on unexpected positive
events that happen to be concurrent with the end of a stressor to im-
prove one's stress responding is only practical in the laboratory. Neg-
ative events may occur without warning, and positive events are not
always available when they are most needed. Furthermore, positive
events that occur after stress forgo any of the beneficial buffering
effects associatedwith the pre-stress experience of positive emotion.
Thus, a question that remains is how to best evoke positive emotion
when it is most needed—both prior to stress and during recovery
from it.

We propose that anticipating a positive event may be particularly
effective at evoking positive emotion both before and after stress.
Research suggests that anticipating an event is sufficient to induce the
emotion associatedwith it (Waugh, Fredrickson, & Taylor, 2008), some-
times even more strongly than is felt during the event itself (Wilson &
Gilbert, 2003) or when recalling a past event (Van Boven & Ashworth,
2007). Thinking of the future is a fundamental aspect of cognitive pro-
cessing, and orienting to “what's next” comes naturally to many people
(Bubic, Yves von Cramon, & Schubotz, 2010). Indeed, research suggests
that there is an attentional bias favoring future events: anticipation and
predictive processing are inherent in a variety of information processing
systems, including perception, cognitive control, and decision making
(Bubic et al., 2010). Given these attentional biases, it may be easier for
people to shift attention to future positive events than to past positive
events.

Although no experimental research has examined the stress-related
impact of anticipating positive events, some research suggests that
anticipating positive events is consequential. Loewenstein and Prelec
(1993) asked participants to sequence a series of hypothetical pleasur-
able and unpleasurable weekends, and found that participants pre-
ferred to concentrate the experience of pleasurable weekends toward
the end of the sequence. The intentional postponement of positive
events suggests that people not only enjoy anticipating positive events,
but choose to experience them after negative events. There may be a
regulatory benefit associated with this preference: anticipating a posi-
tive event, or the positive outcome of an event, is the basis for approach
motivation (Nes & Segerstrom, 2006), which in turn subserves reward-
sensitivity (Gable, Reis, & Elliot, 2003), increases access to interpersonal
resources (Herman-Stabl, Stemmler, & Peterson, 1995), and forms the
basis of some effective coping styles (Carver, Scheier, & Weintraub,
1989). Furthermore, individuals with a strong approach motivation
are better able to maintain happiness in the face of anticipated punish-
ment (Carver & White, 1994). In contrast, hopelessness, the relative
absence of the anticipation of positive events in one's future, is a charac-
teristic attributional style of depressed individuals, and the restoration
of hopefulness predicts subsequent recovery from depression
(Needles & Abramson, 1990).

Important to our investigation is a conceptualization of ‘successful’
or ‘improved’ stress responding. Successful stress responding is often
characterized by reductions in negative emotion (Haynes, Gannon,
Orimoto, O'Brien, & Brandt, 1991). However, as our previous literature
review highlights, successful stress responding can also be character-
ized by increases in positive emotions, especially during stress recovery
(Tugade & Fredrickson, 2004). Indeed, resilient individuals tend to use
positive emotions to supplement negative emotions during stress
(Folkman & Moskowitz, 2000), which can lead to more adaptive
responses to these stressors (Fredrickson et al., 2003; Segerstrom,
Stanton, Alden, & Shortridge, 2003). Therefore, although we assess
negative emotions, we prioritize positive emotions in our predictions
of the effect of positive anticipation on adaptive stress responding.

Hypotheses and overview of studies

Our primary hypothesis is that anticipating a positive event will
evoke positive emotions both prior to and after a stressful event. We
tested this hypothesis experimentally by inducing the anticipation of
positive vs. neutral events and assessing their impact on self-reported
emotion before, during, and after a social stressor. In Study 2, we exam-
ined whether anticipation of a future positive event induces positive
emotions at different times than having experienced a recent positive
event. In Study 3, we examined whether the effects of positive anticipa-
tion is specific to stressors (vs. non-stressors).

Study 1

Study 1 was designed to test the effects of anticipating a positive
event on positive emotion during a stress reactivity and recovery task.
All participants were assigned to prepare a speech [stress], which was
to be evaluated by a judge. Before preparing their speech, participants
were randomly assigned to see funny images [positive event] or unfunny
images [neutral event] at the conclusion of the experiment. We hypoth-
esized that individuals anticipating a positive event would report a
greater boost of positive emotion prior to and after the stressor, relative
to the individuals anticipating a neutral event.

Method

Participants

Participants were 74 (47 female) undergraduates at Wake Forest
University, aged 18–22 (M=18.82, SD=1.00). Fifty-eight participants
were Caucasian, 6 were Asian American, 6 were African American, 2
were Hispanic, and 1was Pacific Islander. One participant did not report
ethnicity. One participant was excluded from data analyses because
condition assignment was never recorded, and four participants were
excluded because they failed to report their emotional states. The final
number of participants included in the data analyses was 69. In this
and subsequent studies, the sample size was determined by how
many participants from the subject pool could be recruited in one aca-
demic semester.

Materials1

Positive and neutral stimuli
Positive and neutral images were funny and unfunny single-panel

cartoons, respectively (Waugh & Gotlib, 2008). Most of the funny

 

 



2 The idiographic condition assignment still retains some properties of random assign-
ment. Regardless of their eventual preference for the funny or unfunny deck, each partic-
ipant still had the same probability of being put into the positive and neutral anticipation
conditions.
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cartoonswere originally provided by BobMankoff, the cartoon editor of
theNewYorker, and can nowbe found at The Cartoon Bank (CondéNast
Collection, 2014). Wake Forest University undergraduates had previ-
ously rated 202 funny cartoons and 83 unfunny cartoons according to
how much they liked them. The present study used the 40 highest-
rated cartoons from the funny deck and the 40 lowest-rated cartoons
from the unfunny deck. Importantly, the unfunny cartoons were rated
in a pilot study as ‘not particularly liked’ rather than ‘disliked.’ The arbi-
trary labels “LUM” and “GUP”were used for the decks to avoid potential
confounds arising from deck names. The assignment of these labels to
each of the decks was counterbalanced.

Cartoon preference
Toverify that participants preferred the funny cartoons to theunfun-

ny ones, they viewed five pairs of cartoons, with one cartoon from each
deck presented on each side of the screen. They indicated their cartoon
preference using a 7-point Likert scale, ranging from 1 (extremely pre-
fer “LUM”) to 7 (extremely prefer “GUP”), with a rating of 4 indicating
no preference.

Cartoon enjoyment
To verify that participants' preferences corresponded to feelings of

enjoyment, participants then rated the cartoons one at a time, indicating
how much they liked each cartoon. Ratings were completed using a vi-
sual analogue scale that extended along the bottom half of the monitor,
ranging from 0 pixels (extremely disliked) to 1920 pixels (extremely
liked), with a 30 pixel-wide zone in the center of the scale indicating
neither disliked nor liked.

Anticipation of future cartoons
To provide a check that the funny cartoon deck evoked more antici-

patory positive emotion than the unfunny deck, participants were told
that they would be seeing more cartoons from one of the two decks
later in the experiment, and were then asked to rate their excitement
related to seeing more cartoons from each of the decks. Responses
were recorded using a visual analogue scale, ranging from 0 pixels
(not at all) to 1920 pixels (very much).

Current positive and negative emotion
At five intervals throughout the experiment, participants rated their

current positive and negative emotion using the visual analogue scale
(the far left of the screen reading “not (un)pleasant” and the far right
reading “very (un)pleasant”). The order of positive and negative
emotion probes was randomly generated at each interval. We used
single-item affect probes to minimize the intrusiveness of themeasure-
ment given repeated assessments.

Procedure

Anticipation induction
After providing informed consent, participants rated how pleasant

and unpleasant they felt. They then viewed 10 cartoons (labeled by
deck) fromeach of the two cartoon decks, rated their preference and en-
joyment of those cartoons, and how they would feel viewing additional
cartoons from the two decks at the end of the experiment. Next, the
experimenter flipped a coin in front of the participants to randomly
assign them to be shown more cartoons from either the “LUM” or
“GUP” decks at the conclusion of the experiment. Because a substantial
proportion of participants (12/69) reported greater excitement to see
the normed ‘unfunny’ than the normed ‘funny’ cartoons at the end of
the experiment, we formed two condition assignments. In the ‘norma-
tive’ assignment, participants were considered to be in the positive
anticipation condition (n = 31) if they were assigned to see the funny
cartoons and in the neutral anticipation condition (n = 38) if they
were assigned to see the unfunny cartoons. To ensure that each condi-
tion most accurately reflected positive and neutral anticipation, we
also formed an ‘idiographic’ assignment in which participants were
deemed to be in the positive anticipation condition if they were
assigned the deck that they were most looking forward to seeing at
the conclusion of the experiment (29 participants; 22 of whom had
been assigned the previously normed ‘funny’ deck and 7 of whom had
been assigned the previously normed ‘unfunny’ deck) and deemed to
be in the neutral anticipation condition if they were assigned the deck
that they were not looking forward to seeing at the conclusion of the
experiment (40 participants; 35 of whom had been assigned the previ-
ously normed ‘unfunny’ deck and 5 ofwhomhad been assigned the pre-
viously normed ‘funny’ deck).2 Participants were told that they would
see more cartoons from this deck at the conclusion of the experiment.
For the remainder of the experiment, the name of the deck to which
the participants were assigned was displayed in the upper right corner
of the monitor.

Pre-preparation period
After being assigned to a condition, participants rated how pleasant

and unpleasant they felt.

Social evaluative threat (SET)
The experimenter then told participants that theywould have 5min

to prepare a five-minute speech on why they are a good friend
(Fredrickson et al., 2000; Waugh, Panage, Mendes, & Gotlib, 2010).
They were told that they would present their speech to a judge, who
would evaluate the clarity, coherence, and persuasiveness of their argu-
ment. Participants were told that after preparing the speech, the exper-
imenter would flip a coin to decide if they had to deliver it. Participants
rated how pleasant and unpleasant they felt four-and-a-half minutes
into the speech preparation period. After the speech preparation period,
the experimenter flipped a double-sided coin so that no participant was
assigned to the speech group. The mere anticipation of a stressor has
been shown to be sufficient to produce elevated stress responses
(Waugh et al., 2010).

Recovery and post-stressor
Participants were reminded that they would be viewing cartoons at

the conclusion of the experiment, and were asked to wait quietly for
5 min. During the 5 min recovery period, participants reported how
pleasant and unpleasant they felt twice: 60 s (early recovery) and
240 s (late recovery) into recovery. After the recovery period, partici-
pants viewed 30 cartoons from their assigned deck. Each cartoon was
presented for 6 s for a total cartoon viewing time of 3 min.

Results

Manipulation checks

Cartoon preference, enjoyment, and anticipation
We first examined participants' self-reported preferences regarding

the two groups of cartoons. Consistent with our expectations, when
presented one cartoon from each deck side-by-side, participants signif-
icantly preferred those from the funny deck, t(73)= 9.70, p b .001, d=
1.84. Shown each of the cartoons individually, participants reported lik-
ing the funny cartoons significantly more (M= 1292.26, SD= 189.02)
than they did the unfunny cartoons (M = 786.44, SD = 239.23),
t(73) = 8.92, p b .001, d= 2.36. Also consistent with our expectations,
on average, participants reported being more excited to view more
cartoons from the funny deck (M = 1168.17, SD = 440.42) than from
the unfunny deck (M = 414.36, SD = 416.82), t(73) = 11.74,
p b .001, d = 1.76.
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Fig. 1. a. The effect of anticipating a positive event on self-reported pleasantness for Study
1 with normative condition assignment. This figure shows change from baseline self-re-
ported pleasantness in five periods. Error bars represent standard errors. b. The effect of
anticipating a positive event on self-reported pleasantness for Study 1 with ideographic
condition assignment. This figure shows change from baseline self-reported pleasantness
in five periods. Error bars represent standard errors.
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These results indicate that, relative to the unfunny cartoons, partici-
pants enjoyed the funny cartoons more and were more excited to see
them at the end of the study.

SET check
To determinewhether the SET task was sufficiently stressful, we ex-

amined changes in self-reported emotion in response to the stress task.
As expected, the SET task elicited a significant increase in self-reported
unpleasantness from pre-task baseline to speech preparation, t(73) =
8.53, p b .001, and a parallel decrease in self-reported pleasantness
from pre-task baseline to speech preparation, t(73) = −5.85, p b .001
(Table 1). These findings confirm that the speech preparation task was
sufficiently stressful.

Anticipatory positive events and emotional recovery

We hypothesized that, relative to those anticipating a neutral event,
participants anticipating a positive event would experience higher
positive emotion during the pre-preparation, speech preparation, and
recovery periods. To test this hypothesis, we conducted a 2 (Event
Valence: positive, neutral) × 4 (Period: pre-preparation, speech prepa-
ration, early recovery, late recovery)mixed ANOVA, with Event Valence
as the between-subjects variable, Period as thewithin-subjects variable,
and self-reported pleasantness and unpleasantness as the dependent
variables. To capture our conceptualization of recovery as a return to
baseline, we subtracted each participant's baseline emotion value
from each of the four periods in the analysis. We conducted each of
these ANOVAs twice, one with the normative condition assignments
and one with idiographic condition assignments. To address sphericity,
we report the Greenhouse–Geisser corrected p-values and associated
corrected degrees of freedom (with original degrees of freedom in
brackets).

Self-reported pleasantness

Normative condition assignment
Consistentwith themanipulation check, this analysis yielded amain

effect of Period, F(2.34[3], 156.42[201]) = 26.72, p b .001, η2 = .25,
indicating that participants reported a decrease in pleasantness during
the speech preparation period and a subsequent return to baseline
during early and late recovery. There was not a main effect of Event
Valence, F(1,67)=1.12, p= .294, but therewas amarginally significant
interaction of Event Valence and Period, F(2.34[3], 156.42[201])= 2.46,
p = .08, η2 = .031 (Fig. 1a).

Idiographic condition assignment
Using the idiographic condition assignments, therewas again amain

effect of Period, F(2.30[3], 154.10[201])= 27.00, p b .001, η2= .25. This
analysis, however, also yielded a main effect of Event Valence, F(1,
67)= 7.71, p= .007, η2= .10, in which participants anticipating a pos-
itive event reported higher positive emotions than participants antici-
pating a neutral event as well as the hypothesized interaction of Event
Table 1
Emotional reactivity during pre-task baseline and speech preparation for Study 1.

Time Period

Pre-task baseline Speech preparat

Pleasantness 1020.16
(502.90)

668.03
(481.57)

Unpleasantness 272.04
(334.45)

790.49
(523.26)

Note. Standard deviations appear in parenthesis below means.
⁎⁎⁎ p ≤ .001.
Valence and Period, F(2.30[3], 154.10[201]) = 3.91, p = .017, η2 =
.065 (Fig. 1b). The interaction was primarily due to participants in the
positive anticipation condition reporting higher pleasantness in the
pre-preparation, F(1,69)= 20.60, p b .001, η2 = .24, and early recovery
periods, F(1, 69) = 5.12, p= .027, η2 = .071, compared to participants
in the neutral anticipation condition. Additionally, only the positive an-
ticipation group reported pleasantness that was significantly higher
than baseline during early recovery, t(28) = 2.69, p = .012, d = 1.02.
Therewere no significant differences in pleasantness between the antic-
ipation groups during the speech preparation period or late recovery
period, Fs (1, 69) = .953, .919, ps = .333, .341, η2s = .002, .004,
respectively.
ion task t df d

−5.85⁎⁎⁎ 68 .72

8.53⁎⁎⁎ 68 1.18
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Self-reported unpleasantness

Normative condition assignments
Consistentwith themanipulation check, this analysis yielded amain

effect of Period, F(2.23[3], 149.58[201]) = 26.25, p b .001, η2 = .29.
There was also a significant main effect of Event Valence, F(1,67) =
5.14, p= .027, η2 = .071, such that participants in the neutral anticipa-
tion condition reportedmore unpleasantness across the task than those
in the positive anticipation condition. There was not a significant
interaction of Event Valence and Period, F(2.23[3], 149.58[201]) = 1.2,
p = .308, η2 = .018. (Fig. 2a).

Idiographic condition assignments
Aswith normative condition assignments, there was amain effect of

Period, F(2.21[3], 148.82[201]) = 26.13, p b .001, η2 = .29. However,
there was not a main effect of Event Valence, F(1, 67) = .47, p = .496,
η2 = .007, nor a significant interaction of Event Valence and Period,
F(2.21[3], 148.82[201]) = 2.00, p = .134, η2 = .023 (Fig. 2b).

Discussion

In Study 1, we found that participants anticipating a positive event,
relative to those anticipating a neutral event, reported increased posi-
tive emotions after being assigned to the positive anticipation condition
and immediately following the conclusion of the speech preparation
task. This boost of post-stress positive emotion was apparent during
early, but not late recovery; research suggests that positive emotion
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Fig. 2. a. The effect of anticipating a positive event on self-reported unpleasantness for
Study 1 with normative condition assignment. This figure shows change from baseline
self-reported unpleasantness in five periods. Error bars represent standard errors. b. The
effect of anticipating a positive event on self-reported unpleasantness for Study 1 with
ideographic condition assignment. This figure shows change from baseline self-reported
unpleasantness in five periods. Error bars represent standard errors.
experienced immediately after stress can help with emotional process-
ing of the event and with responses to similar future stressors
(Fredrickson, 2000; Ong et al., 2006). That this emotion faded some-
what toward the end of the recovery period may suggest that partici-
pants' positive anticipatory emotion was harnessed when it was
neededmost—immediately after a stressful event—andwas less present
after they had some time to recover. This post-stress boost was also
evident for those participants assigned to see their favorite cartoons
regardless of the normed ratings, suggesting that this effect was due
to anticipation of a positive event rather than just anticipation of a
certain type of cartoon. In Study 2, we examined whether anticipating
a positive event is critical to this recruitment of pre-stress positive emo-
tions during recovery, or if it can be induced by recently experienced
positive events as well.

The anticipation of a future positive event only influenced negative
emotion across all the periods (including the pre-stress period) and
only did sowhen using thenormative condition assignments. Therefore,
it does not appear that anticipating a positive event differentially influ-
ences mood during stress or stress recovery, but rather that being
assigned to see the unfunny cartoons simply put people in a negative
mood. That both groups experienced a similar increase in negative
emotion during the stress task supports the formulation that positive
anticipationmay primarily influence a redirection of thoughts and asso-
ciated emotional responses after a stressor. It was surprising, however,
that there were no idiographic group differences on negative emotion
during recovery. This finding raises the possibility that the anticipation
of a positive eventmay act primarily on positive emotion, a formulation
that will need to be replicated in Study 2.

Study 2

Study 2was designed to replicate thefindings of Study 1 aswell as to
test whether anticipation of a positive event has a greater effect on
positive emotionality than does a recently experienced positive event.
Research is clear that attention to past positive events carries a number
of benefits (Algoe & Stanton, 2012; Garland et al., 2011; Kok &
Fredrickson, 2010). Indeed, the benefits observed in Study 1 may have
resulted from the pre-stress experience of positive emotion. However,
we expect that the recruitment of pre-stress positive emotions during
recovery from a stressor is specific to anticipating a positive event: for
these events, the initially-felt positive emotions become relevant again
once the stressor is over. In contrast, positive emotions induced by a re-
cently experienced positive eventmay be less relevant once the stressor
is over compared to that elicited by a future positive event. Further-
more, pre-stress positive emotion may be more susceptible to being
reduced by the attention-demanding stressor than emotions induced
by a future positive event, and therefore less likely to resurge afterward.

In Study 1, we found that anticipating a positive event did not influ-
ence negative emotional responses to the stressor. Although we still
need to replicate this finding in Study 2, one potential reason for this
null effect is that when confronted with controllable stressors, it may
not be adaptive for positive emotions to reduce negative emotional
responses, but rather to shape howpeople prepare (Waugh, 2014). Spe-
cifically, research suggests that attempting to problem-solve is more
adaptive and leads to fewer deleterious outcomes than focusing on
one's emotional state (Lazarus & Folkman, 1984). To capture the cogni-
tive dimension of stress-responding in Study 2, we assessed partici-
pants' post-stress recollection of the thoughts that they had during the
preparation of the speech. We conceptualized problem-solving as
thoughts that were related to the actual preparation of the speech,
whereas emotional responses were classified as thoughts that were
about the participants' emotional responses to the prospect of giving a
speech (e.g., “I'm so stressed!”). This procedure allowed us to examine
whether anticipating a positive event, in addition to boosting pre- and
post-stressor positive affect, promotes adaptive responding to the
stressor itself.
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In Study 2, participants were randomly assigned to one of four
groups. Like Study 1, some participants anticipated the presentation of
funny or unfunny cartoons at the conclusion of the experiment. In the
other two groups, participants viewed funny or unfunny cartoons
prior to preparing their speech. Thus, groups varied by the valence
(positive/neutral) and timing (before speech/after speech) of their
inductions. All participants were then assigned to prepare a speech,
which was to be evaluated by a judge. At the end of the experiment,
participants recorded the thoughts that they had during the preparation
of the speech.

Drawing from the results of Study 1, we hypothesized that partici-
pants in the funny cartoon conditions would experience a boost of pos-
itive emotion after being assigned to their group (pre-stress period) and
immediately after stress (early recovery period). We also hypothesized
that participants in the funny cartoon conditions would report a higher
proportion of thoughts devoted to preparation during the speech task
than thoughts related to emotional distress. Lastly, we hypothesized
that the boosts of positive emotion and adaptive thought processes
would be stronger for participants anticipating funny cartoons at the
end of the experiment than for the participants who had viewed the
same funny cartoons earlier in the experiment.

The lack of differential effects of positive anticipation on negative
emotion on stress and stress recovery in Study 1 suggests that anticipa-
tion of a future positive event may operate primarily on increasing
positive emotions rather than decreasing negative emotions.We sought
to replicate this effect, and hypothesized that there would be no group
differences in unpleasantness.

Method

Participants

Participants were 90 (53 female) undergraduates at Wake Forest
University, aged 18–24 (M=18.86, SD= .960). Sixty-nine participants
were Caucasian, 4 were Asian-American, 10 were African-American,
and 6 were Hispanic. One participant did not report sex, age, or
ethnicity.

Materials

Positive and neutral stimuli
Positive and neutral stimuli were the same single-panel cartoons

used in Study 1. The arbitrary labels “LUM” and “GUP” were again
used and counterbalanced.

Preference, enjoyment, and anticipation of cartoons
Toverify that participants preferred the funny cartoons to theunfun-

ny ones, that participants' preferences corresponded to feelings of
enjoyment, and that the funny cartoon deck evoked more anticipatory
positive emotion than the unfunny deck, participants completed the
same three cartoon tasks described in Study 1.

Current positive and negative emotion
At five intervals3 throughout the experiment, participants rated

their current positive and negative emotion using the visual analogue
scale (the far left of the screen reading “not (un)pleasant” and the far
right reading “very (un)pleasant”).
3 Study 2 originally had seven affective rating periods, including the five reported here
as well as two other periods. These two other periods were administered prior to any
group assignment, andwere collected to ensure that the somewhat tedious task of cartoon
rating did not substantially hurt participant mood (it did not, ps N .05). We only report on
the fivemeasurement periods thatmirror those of Study 1 because these are themost rel-
evant to our hypotheses.
Thought-listing task
At the conclusion of the experiment, participants were provided

with the following prompt: “We are interested in the thoughts you
had while preparing your speech. For as many or as few things about
the situation that you were thinking, describe each one below. Please
try to recall your thoughts while you were preparing the speech, do
not list additional thoughts that occur to you for the first time now.”
The thoughts that participants provided were coded by two indepen-
dent raters whowere blind to the participants' conditions. The thoughts
were rated as being related to either the preparation of the speech, their
emotional responding to the prospect of giving a speech, or other
(either unrelated to the speech or unable to be classified, e.g., “I'm
hungry”). Coders rated thoughts as related to speech preparation if
the thoughts contained specific ideas for the speech, thoughts regarding
organization of the speech, or more vague statements that implied that
the participants were thinking about preparing their speech. Coders
rated thoughts as related to an emotional response to the speech if the
thoughts contained statements about anxiety, nervousness, or other
emotions. Although participants were provided with discretely num-
bered lines, many participants listed single thoughts spread over multi-
ple lines. Additionally, some participants tended to provide single-word
thoughts (e.g., nervous, scared) onto separate lines, while others tended
to provide similarly single-word thoughts onto a single line, separated
by commas instead. For these reasons, we avoided rating each thought
individually, but instead opted to provide a single, gestalt rating for
each participant. This practice bypasses potential problems arising
from differences in participant response style (i.e., whether they tended
to clump thoughts together on a single line or spread themout over sev-
eral). Rating agreement for the two primary raters was Cohen's
Kappa = .674, indicating a substantial level of agreement (Landis &
Koch, 1977). Disagreements were subsequently resolved by a third in-
dependent rater. Participants whose thoughts were classified as ‘other’
(n = 7) were excluded from analyses on the thoughts (n = 83).

Procedure

Anticipation induction
Participants rated how pleasant and unpleasant they felt (baseline),

then completed the enjoyment, rating, and anticipation tasks described
in Study 1. A random number generator then assigned participants to a
valence condition in which participants saw either the funny (positive)
or unfunny (neutral) cartoons and a timing condition in which they saw
their cartoons either before (prior) or after (anticipation) the social
stressor. Due to an error in our experimental software, the ‘excitement
to seemore cartoons’ datawere only collected for 33 (37%) participants,
therefore, we could only form the ‘normative’ condition assignments
based on the normed cartoon ratings. Unlike Study 1, however, a
substantially smaller proportion of the participants who did complete
the rating endorsed more excitement for the unfunny than funny
cartoons (1/33), suggesting that these normed condition assignments
more accurately reflect people's positive and neutral anticipatory pref-
erences than in Study 1. This produced four groups: the anticipation
positive group (n = 22), the anticipation neutral group (n = 19), the
prior positive group (n = 26), and the prior neutral group (n = 22).

Pre-preparation period
The participants in the prior conditions immediately viewed 30

cartoons for 60 s each from their assigned deck. The participants in
the anticipation conditions were told that they would be shown more
cartoons from their assigned deck at the conclusion of the experiment,
and the deck to which these participants were assigned was displayed
in the upper right corner of themonitor for the remainder of the exper-
iment. These participants waited quietly for 3 min. After the three
minute cartoon viewing/quiet wait period all participants rated how
pleasant and unpleasant they felt.

 

 

 



Table 2
Emotional Reactivity during Pre-task Baseline and Speech Preparation for Study 2.

Time Period

Pre-task baseline Speech preparation task t df d

Pleasantness 880.51
(401.57)

565.07
(465.06)

−5.71⁎⁎⁎ 89 .73

Unpleasantness 269.17
(323.41)

765.98
(522.51)

8.58⁎⁎⁎ 89 1.14

Note. Standard deviations appear in parenthesis below means.
⁎⁎⁎ p ≤ .001.

4 Although there was not a significant interaction of Event Valence and Event Timing
during the speech preparation period, visual inspection of the data prompted us to com-
parepleasantness levels between groups during this period. The anticipatedpositive event
group reported a non-significant, but marginally smaller decrease in pleasantness
(M = −97.73, SD = 565.96) than participants in the other three groups, F(1,
88) = 3.30, p = .073, and was the only group whose reported pleasantness was not sig-
nificantly lower than baseline during this period, t(21) = −1.05, p = .307. Visually con-
sistent with Study 1, this tentatively suggests that the effect of positive emotion on
pleasantness during early recovery began during the speech preparation period.
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Social evaluative threat (SET)
The speech instructions were similar to Study 1, except that to be

more consistent with past research (Fredrickson & Levenson, 1998),
the speech preparation time was shortened to 2 min. Participants re-
ported how pleasant and unpleasant they felt 90 s into the two-
minute speech preparation period. After the speech preparation period,
the experimenter flipped a double-sided coin so that no participant was
assigned to the speech group.

Recovery and post-stress thought-listing
Participants in the anticipation conditions were reminded that they

would be viewing cartoons at the conclusion of the experiment, and all
participants were asked to wait quietly for 3 min. During the 3 min
recovery period, participants reported how pleasant and unpleasant
they felt twice: 30 s (early recovery) and 150 s (late recovery) into
recovery. After the recovery period, participants in the anticipation
timing conditions viewed 30 cartoons for 6 s each from their assigned
deck. Participants in the prior timing conditions waited quietly for
3 min. Participants then listed the thoughts that they had while prepar-
ing their speech.

Results

Manipulation checks

Cartoon preference, enjoyment, and anticipation
Consistent with Study 1, when presented one cartoon from each

deck side-by-side, participants significantly preferred those from the
funny group, t(88) = 11.25, p b .001, d = 2.40. Shown each of the car-
toons individually, participants reported enjoying the funny cartoons
(M = 1337.49, SD= 182.23) significantly more than they enjoyed the
unfunny cartoons (M = 838.45, SD = 220.69), t(89) = 16.23,
p b .001, d = 3.44. Also consistent with Study 1, participants reported
being more excited to view more cartoons from the funny cartoon
deck (M = 1096.12, SD = 401.98) than the unfunny deck (M =
369.33, SD= 368.68), t(89) = 6.04, p b .001, d = 1.28.

SET check
To determinewhether the SET task was sufficiently stressful, we ex-

amined changes in self-reported emotion measures in response to the
stress task. The SET task elicited a significant increase in self-reported
unpleasantness from pre-task baseline (M = 269.17, SD = 323.41) to
speech preparation (M = 765.98, SD = 522.51), t(89) = 8.58,
p b .001, d= 1.82, and a parallel decrease in self-reported pleasantness
from pre-task baseline (M = 880.51, SD = 401.57) to speech prepara-
tion (M = 565.07, SD = 465.06), t(89) = −5.71, p b .001, d = −1.21
(Table 2).

Positive anticipation and emotional responses

We hypothesized that experiencing positive events would induce
positive emotion prior to and after a stressful event.We further hypoth-
esized that positive emotion would be induced most powerfully during
recovery among individuals anticipating a positive event rather than
those who had just experienced one. To test these hypotheses, we
conducted a 2 (Event Valence: positive, neutral) × 2 (Event Timing:
prior, anticipation) × 4 (Period: pre-preparation, speech preparation,
early recovery, late recovery) mixed ANOVA, with Event Valence and
Event Timing as the between-subjects variables, Period as the within-
subjects variable, and self-reported pleasantness and unpleasantness
as the dependent variables. For these analyses, each participant's
baseline emotion value was subtracted from the emotion values of
subsequent periods.

Self-reported pleasantness
Consistentwith themanipulation check, this analysis yielded amain

effect of Period, F(2.55[3], 216.50[255]) = 29.92, p b .001, η2 = .21, in-
dicating that participants reported a decrease in pleasantness during the
speech preparation period and a subsequent return to baseline during
early and late recovery (Fig. 3). The main effect was not qualified by a
two-way interaction of Period and Event Valence, F(2.55[3], 216.50
[255]) = 1.51, p = .219, η2 = .016, or Period and Event Timing,
F(2.55[3], 216.50[255]) = .194, p = .872, η2 = .002. The analysis
yielded, however, the expected three-way interaction of Period, Event
Valence, and Event Timing, F(2.55[3], 216.50[255]) = 5.59, p = .003,
η2 = .062 (Fig. 3).

Follow-up 2 (Event Valence: positive, neutral) × 2 (Event Timing:
prior, anticipation) ANOVAs at each period revealed that this 3-way in-
teraction was at least partly due to the hypothesized 2-way interaction
of EventValence and Event Timingduring the early recovery period, F(1,
85)=4.08, p= .043, η2= .047. Consistent with our hypothesis, the an-
ticipated positive event group exhibited significantly greater increases
in pleasantness from baseline to early recovery (M = 365.05, SD =
592.54) than did the prior positive event group (M = 75.60, SD =
457.16), t(85) = 2.18, p = .032, d = .47, the prior neutral event group
(M = 37.78, SD = 374.36), t(85) = 2.32, p = .023, d = .50, and the
anticipated neutral event group (M = −72.00, SD = 395.35),
t(85) = 3.01, p = .003, d = .65. Furthermore, the anticipated positive
event group was the only group to report pleasantness that was signif-
icantly higher during early recovery than during baseline, t(21)= 2.89,
p = .009, d = 1.26.

The 2-way interaction of Event Valence and Event Timing was not
significant during the pre-preparation, F(1, 85) = 1.61, p = .347,
η2 = .019, speech preparation,4 F(1, 85) = 2.59, p = .112, η2 = .029,
or late recovery periods, F(1, 85) = 1.55, p = .217, η2 = .015. There
was a main effect of Event Valence during the pre-preparation period,
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however, whereby anticipating/having experienced a positive event
was associatedwith higher pleasantness than anticipating/having expe-
rienced a neutral event, F(1, 85)= 7.57, p= .007, η2 = .082. There was
nodifference in positive emotions during the pre-preparation period for
people anticipating a positive event and those who had already experi-
enced a positive event, t(46) = .25, p = .807, d = .073.
Self-reported unpleasantness
Consistentwith themanipulation check, this analysis yielded amain

effect of Period, F(2.11[3], 178.97[255]) = 49.28, p b .001, η2 = .35, due
to participants reporting an increase in unpleasantness during the
speech preparation period and a subsequent return to baseline during
the early and late recovery periods. The analysis did not yield a signifi-
cant interaction of Period and Event Valence, F(2.11[3], 178.97
[255]) = .877, p = .418, η2 = .012, or of Period and Event Timing
F(2.11[3], 178.97[255]) = 1.79, p = .168, η2 = .021. There was a mar-
ginally significant interaction of Period, Event Valence, and Event
Timing, F(2.11[3], 178.97[255]) = 2.57, p = .076, η2 = .029 (Fig. 4),
which was due to participants in the anticipated neutral event group
reporting significantly higher unpleasantness during the speech prepa-
ration, t(85)=2.81, p= .006, d= .61, early recovery, t(85)=2.83, p=
.006, d= .61, and late recovery periods, t(85)= 3.22, p= .002, d= .70,
than the participants in the other three groups.
-200

0

200

400

600

800

1000

Baseline Pre-Preparation Speech 
Preparation

Early Recovery Late RecoveryU
np

le
as

an
tn

es
s,

 c
ha

ng
e 

fro
m

 b
as

el
in

e 
(p

ix
el

s)

Anticipate Positive Anticipate Neutral
Prior Positive Prior Neutral

Fig. 4. The effect of Event Valence and timing on self-reported unpleasantness for Study 2.
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Thought-listing task
To examine the effect of Valence and Timing on Thought Ratings, we

conducted a 2 (Event Valence: positive, neutral) × 2 (Event Timing:
prior, anticipation) binary logistic regression with thought pattern
(0 = emotion response to speech, 1 = speech preparation) as the out-
come and Event Valence (positive = 1, neutral = 0) and Event Timing
(prior= 1, anticipation= 0) as the predictors. There was no significant
interaction of Event Valence and Timing, B=−1.58, eB= .21, p= .098.
Therewas, however, amain effect of Event Valence, B=1.28, eB= 3.60,
p = .007, suggesting that participants in the positive emotion condi-
tions were over twice as likely to respond to the speech task with
thoughts related to its preparation compared to participants in the
neutral emotion conditions (Fig. 5). There was no main effect of Event
Timing, B = − .103, eB = .902, p = .830.

We next examinedwhether these two patterns of thought predicted
different emotional responses to the task. We conducted a 2 (Thought
Pattern: speech preparation, speech emotion) × 4 (Period: pre-
preparation, speech preparation, early recovery, late recovery) mixed
ANOVA with Thought Pattern as the between-subjects variable and
Period as the within-subjects variable, and positive and negative
affective change from baseline (separate ANOVAs) as the dependent
variables. There was no main effect of Thought Pattern on positive af-
fect, F(1, 81) = .001, p = .977, η2 b .001, nor an interaction of Thought
Pattern and Period on positive affect, F(3[2.61], 243 [211.69]) = .815,
p = .473, η2 = .01. There was, however, a main effect of Thought
Pattern on negative affect, F(1, 81) = 7.44, p = .008, η2 = .084, which
was qualified by an interaction with Period, F(3[2.21], 243
[178.97]) = 5.66, p = .003, η2 = .065. Follow-up t-tests revealed that
this interaction was due to participants who reported thoughts related
to preparing the speech reporting substantially less negative affect dur-
ing the speech preparation period (M= 317.23) than participants who
reported thoughts related to their emotional responses to the speech
(M=734.41), t(81)= 3.63, p b .001, d= .81. There were no significant
differences in negative affective responses during the pre-preparation,
early recovery, or late recovery periods between the participants
reporting thoughts about preparing the speech and participants
reporting thoughts about their emotional responses to the speech.

Discussion

In Study 2, we replicated the findings from Study 1 that anticipating
positive events induces positive emotion both before and after a stress-
or. We also compared these effects to those induced by having experi-
enced the positive event before the stressor. Before the stressor,
anticipating and having just experienced a positive event were equally
effective at inducing positive emotions. In fact, both positive event
groups also reported a comparable degree of adaptive cognitive 
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responding to stress. Participants in these conditions, relative to partic-
ipants in the neutral event conditions, were more likely to respond to
the speech task with thoughts related to its preparation rather than
thoughts characterized by an emotional reaction to the task. This
pattern of responding, however, was not the same after the stressor.

Participants anticipating a positive event reported higher positive
emotions after the speech preparation task than participants who had
already experienced a positive event and participants who were antici-
pating/had experienced a neutral event. This nonequivalence of future
positive and past positive events is consistent with our formulation
that events in the future are more salient and/or relevant than those in
the past. In addition, this pattern of findings suggests that the advantage
of anticipating a positive event, relative to having already experienced
one, is that it induces positive emotions both before a stressor, facilitat-
ing a more adaptive response to the stressor (Folkman & Moskowitz,
2000), and after the stressor, possibly facilitating emotional recovery.

Again consistent with Study 1, the anticipation of a future positive
event did not prevent the onset of negative emotion during stress or
improve negative emotional recovery after stress. Participants in all
conditions reported elevated levels of negative emotion during the
speech preparation task, and very little lingering negative emotion dur-
ing recovery. As discussed previously, negative emotions experienced at
the right time can serve an adaptive purpose (Carver, Lawrence, &
Scheier, 1996;Waugh, 2014). However, the participants in the anticipa-
tion neutral group reported higher negative emotion during the speech
and recovery periods than the participants in the other three groups.
With the findings from Study 1, this finding does raise the possibility
that participants were not looking forward to seeing more unfunny
cartoons. Thus, negative anticipation may influence negative emotions
during stress recovery akin to how positive anticipation influences
positive emotions.

Because positive anticipation only predicted increased positive affect
and not decreased negative affect, it is not clear whether participants
exhibited this positive emotion boost during recovery because they
are using it to regulate their stress responding, as we have suggested,
or because it is only a byproduct of anticipating the upcoming cartoons.
Some indirect evidence for a stress-regulatory mechanism stems from
the finding that, relative to anticipating a neutral event, anticipating a
positive event led to a greater likelihood of reporting adaptive (than
maladaptive) thoughts related to the speech, which in turn predicted
less negative emotion during speech preparation. In Study 3, we more
explicitly test whether the positive emotion boost during recovery for
those anticipating a positive event is stress-regulatory.

Study 3

In Studies 1 and 2, we found that anticipating a positive event in-
creases positive emotion during early recovery from stress. Although
we interpreted this finding as participants recruiting positive anticipa-
tory emotions to regulate their stress responses during recovery, it is
also possible that this response was simply due to the excitement that
they felt when reminded of the upcoming cartoons. In Study 3, we ad-
dressed this alternative interpretation by comparing post-task positive
emotions of participants who anticipated a positive event after a stress-
or (like in Studies 1 and 2) to those of participants who anticipated a
positive event after a non-stressor.We hypothesized that positive antic-
ipation would facilitate stress regulation/recovery, but only when there
is a stressor fromwhich to recover. Otherwise, positive anticipation just
reflects the excitement for the upcoming positive event. Therefore,
increases in positive emotions during recovery should be differentially
predicted across conditions: by decreases in negative emotion after a
stressor, and by the excitement to see the upcoming cartoons after a
non-stressor. We also tested the possibility that there may be a greater
increase in positive emotions after a stressor than after a non-stressor
due to either an additive effect of stress regulation and anticipatory
excitement, or to greater feelings of relief, in the post-stressor group.
Method

Participants

Participants were 50 undergraduates (33 female) at Wake Forest
University, aged 18–22 (M = 19.02, SD = 1.11). One participant did
not report age.

Materials

Positive stimuli
The positive stimuli used were the same ‘funny’ cartoons used in

Studies 1 and 2. “GUP” and “LUM”were used as arbitrary labels to signi-
fy the funny and unfunny cartoons, respectively.

Preference and anticipation of cartoons
Participants completed the preference and anticipation of cartoon

tasks described in Study 1. Participants did not complete the enjoyment
task because of its redundancy with the preference task. Instead, partic-
ipants just rated their preference of cartoons to confirm that they
preferred the funny cartoons to the unfunny ones and reported how
excited they were to see the funny cartoons at the end of the study.

Current positive and negative emotion
At five intervals throughout the experiment, participants rated their

current positive and negative emotion using the visual analogue scale
(the far left of the screen reading “not (un)pleasant” and the far right
reading “very (un)pleasant”).

Procedure

Anticipation induction
Participants first provided a baseline rating of how pleasant and un-

pleasant they felt. Participants then completed the cartoon preference
task and then rated how excited they were to see the funny and unfun-
ny cartoons at the end of the study. Unlike the previous studies, all
participants were assigned to see the funny (positive) cartoons at the
end of the study.

Pre-preparation period
After being assigned to see the funny cartoons, participants rated

how pleasant and unpleasant they felt.

Social evaluative threat (SET)
Participants were randomly assigned to prepare either a speech on

‘Why are you a good friend?’ (stressor used in Studies 1 and 2; n =
24), or to read a passage aloud (non-stressor; n = 26). In the reading
preparation condition, participants were told that that they would
have 5 min to read a passage out loud that someone else wrote on the
topic ‘Why are you a good friend?’ To justify the preparation period
and tomake it as similar in content as possible to the speechpreparation
task, participants were told that before they read the passage, they
would spend 2 min thinking about the topic that the author wrote
about. All participants were told that a coin flip would determine
whether they had to speak or not. Participants rated how pleasant and
unpleasant they felt 90 s into the two-minute preparation time. At the
end of the 2 min, as in the previous studies, the participants were all
told that they would not have to speak.

Recovery
Participants were reminded that they would see the funny cartoons

at the end of the session and asked to sit quietly for 3 min. Participants
reported how pleasant and unpleasant they felt 30 s (early recovery)
and 150 s (late recovery) into the recovery period. After this period,
all participants viewed 30 funny cartoons for 6 s each. Participants
were then thanked for their participation and debriefed.

 

 

 



Table 3
Multiple regression predicting positive affect during early recovery.

Variable B SE β t p

Main effects
Excitement 185.87 65.55 .44 2.84 .007
NA −47.20 61.30 − .11 − .77 .446
Condition −15.09 56.47 − .035 − .27 .791

Interactions
Excitement × Condition 143.54 65.06 .33 2.21 .033
NA × Condition 126.50 61.22 .29 2.07 .045

Note.NA = Negative Affect; Excitement = Excitement for upcoming cartoons.
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Results

Cartoon preference and excitement

Consistent with Studies 1 and 2, when presented one cartoon from
each deck side-by-side, participants significantly preferred those from
the funny group (M = 2.67, SD = 1.06), t(49) = −8.92, p b .001,
d = .30. Participants' reported excitement to view more cartoons from
the funny cartoon deck at the end of the study was around the
mid-point of the scale reflecting medium levels of excitement (M =
888.80, SD=526.14;mid-point=960), t(48)= .947, p=.348, d=.14.

Differences in affect between speech and reading preparation

We tested the efficacy of our stressor in inducing greater negative
emotion and less positive emotion than the non-stressor, as well as
the possibility that those anticipating a positive event after a stressor
would exhibit a greater boost in positive emotion during the early recov-
ery period than those anticipating a positive event after a non-stressor.

We conducted a 2 (Stressor Type: speech preparation, reading prep-
aration) × 4 (Period: pre-preparation, preparation, early recovery, late
recovery) mixed ANOVA, with Stressor Type as the between-subjects
variable, Period as thewithin-subjects variable, and self-reported pleas-
antness and unpleasantness as the dependent variables. To capture our
conceptualization of recovery as a return to baseline, we subtracted
each participant's baseline emotion value from each of the four periods
in the analysis.

Self-reported pleasantness
This analysis yielded a main effect of Period, F(3[2.79], 144

[133.77])=11.50, p b .001,η2= .19,whichwas qualified by the expect-
ed interaction of Stressor Type and Period, F(3[2.79], 144[133.77]) =
7.94, p b .001, η2 = .14. Supporting our use of reading preparation as a
non-stressor, the interaction was primarily due to participants in the
speech condition reporting greater decreases in pleasantness from
baseline during the preparation period (M = −339.92, SE = 91.12)
than people in the reading condition (M = 75.65, SE = 86.29),
t(48) = 3.31, p = .002, d = .94. There were no significant differences
in pleasantness between the speech and reading groups during any of
the other periods (ts(48) b .7, ps N .492). Consistent with Studies 1
and 2, anticipating a positive event induced an overall increase in
positive affect during early recovery relative to baseline (M = 190.04,
SE = 61.60), t(49) = 3.09, p = .003, d = 0.88.

Self-reported unpleasantness
Similar to the above findings with pleasantness, this analysis yielded

a main effect of Period, F(3[2.06], 144[99.09]) = 16.78, p b .001, η2 =
.26, which was qualified by the expected interaction of Stressor Type
and Period, F(3[2.06], 144[99.09]) = 14.77, p b .001, η2 = .24.
Supporting our use of reading preparation as a non-stressor, the interac-
tionwas primarily due to participants in the speech condition reporting
greater increases in unpleasantness from baseline (M = 403.08, SE =
94.18) than people in the reading condition (M = 43.12, SE = 44.64)
during the preparation period, t(48) = 3.54, p = .001, d = 0.99. There
were no significant differences in unpleasantness between the speech
and reading groups during the recovery periods (ts b 1.51, ps N .14).
Unlike pleasantness, but consistent with Studies 1 and 2, anticipating
a positive event did not induce less negative affect during early recovery
relative to baseline (M=−56.86, SE = 41.73), t(49)= 1.12, p= .267,
d = 0.32.

Predicting positive affect during early recovery as a function of stress vs. no
stress

Our primary hypothesis was that positive affect reported during
early recovery would be differentially associated with negative affect
across conditions. That is, for participants in the stress condition, we
hypothesized that positive affect during early recovery would be corre-
lated with concurrent levels of negative affect. For participants in the
non-stress condition, we hypothesized that positive affect during early
recovery would be unrelated to concurrent negative affect, and would
instead be predicted primarily by their excitement to see the cartoons.
To test this hypothesis, we conducted a multiple regression with posi-
tive affect during recovery predicted by stressor type, cartoon excite-
ment, changes in negative affect from baseline to early recovery, an
interaction term for stressor type and excitement, and an interaction
term for stressor type and negative affect recovery (Table 3).

Excitement was significantly associated with positive affect recov-
ery,β=.44, t(43)=2.84, p=.007, but this effectwasqualified by a sig-
nificant interaction of excitement and condition, β= .33, t(43) = 2.21,
p = .033. There was also a significant interaction of negative affect
recovery and condition, β = .30, t(43) = 2.07, p = .045.

To decompose the interactions, we conducted separate multiple re-
gressions for each of the two stressor typeswith positive affect recovery
as the dependent variable and excitement and negative affect recovery
as the predictors. As hypothesized, for the participants who prepared a
speech (stressor), positive affect during recovery was related to
decreases in negative affect during recovery, β = .48, t(43) = −2.51,
p = .021, and not to excitement for upcoming cartoons, β = .11,
t(43) = .568, p= .576, suggesting that the boost in positive affect dur-
ing recovery from a stressor after anticipating a positive event was
stress-regulatory and not just about the in-the-moment excitement
about seeing the cartoons. Also as hypothesized, the reverse was true
for the reading preparation condition (non-stressor); positive affect
during recovery was related to increases in excitement for the cartoons,
β = .59, t(43) = 2.86, p = .009, and not concurrent negative affect
recovery, β = .15, t(43) = .731, p = .472.

Discussion

In Study 3, we replicated and extended upon the findings from
Studies 1 and 2. Participants anticipating a positive event experienced
a boost in positive emotion after the conclusion of a stressor comparable
to those from the previous studies, which was related to concurrent
decreases in negative affect, but not to their excitement to see the
upcoming cartoons. In contrast, participants anticipating a positive
event after a non-stressor reported positive affect levels that were relat-
ed to their excitement to see the upcoming event but not to concurrent
negative affect. This finding confirms our formulation that positive
anticipation does indeed induce people to use positive emotions during
recovery to regulate their post-stress responses, and that these post-
stress positive emotions do not just reflect their excitement for the
upcoming positive event.

General discussion

The primary finding from these studies is that anticipating positive
events is a reliable and convenient way to induce positive emotion
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and to facilitate recovery from stress. Participants anticipating a positive
event experienced a boost of positive emotion after being made aware
of the positive event and again immediately after the conclusion of the
social stressor, and this boost was uniquely related to the regulation of
negative affect after the stress task. These participants also displayed
an improved ability to manage stress-related cognitions. Importantly,
the anticipation of a positive event was equally effective at inducing
an adaptive cognitive response as was the recent experience of a posi-
tive event.

Past research has shown that habitual experience of positive
emotions both before and after stress is a critical factor in building
resilience during crises (Algoe & Stanton, 2012; Fredrickson, 2000).
People who tend to adapt well to both chronic and acute stress also
tend to experience a host of positive emotions throughout their
stress experiences (Folkman & Moskowitz, 2000; Fredrickson et al.,
2003). The present findings add to this literature to suggest that
one potentially effective way to benefit from these positive emotions
is to plan and anticipate future positive events. Anticipating a positive
event has the potential to be a long-lasting source of intermittent
positive emotions because anticipation can occur far in advance of
when the event actually takes place. Indeed, the findings of the present
studies suggest that anticipating a positive event is a more potent
source of positive emotions after stress than experiencing a positive
event before the stressor. If one is worried about that upcoming meet-
ing with the boss, it may be a more effective coping strategy to plan to
go out with friends afterward than the night before. Past research
suggests that people already understand this: when given the choice,
they prefer to experience positive events after negative events
(Loewenstein & Prelec, 1993).

Positive emotions can facilitate adaptive stress responding in several
ways. Our findings suggest that one of these ways is to help individuals
better marshal cognitive resources to prepare for an incoming stressor.
Segerstromet al. (2003) argued that positive emotion co-occurringwith
negative emotion can promote more favorable stress-related outcomes
by facilitating certain kinds of thought processes. Stress-related
thoughts, which might otherwise be dominated by the ruminative
focus of negative emotion, can instead be broadened by positive emo-
tion, leading to more flexible and adaptive responses. For example,
Isen, Daubman, and Nowicki (1987) found that positive emotionality
improved performance on two problem-solving tasks generally
regarded as requiring creative ingenuity. Other research has shownpos-
itive emotion to augment general problem-solving skills (Fredrickson &
Branigan, 2005), as well as to improve performance in visuospatial flex-
ibility tasks (Rowe, Hirsh, Anderson, & Smith, 2007). Positive emotions
are also associated with increased approach motivation (Nes &
Segerstrom, 2006), which may induce people to use problem-solving
techniques to copewith a stressor (Carver et al., 1989). Our study repre-
sents an empirical instantiation of this idea. Thoughts characterized by
elevated negative emotion have been shown to interferewith successful
coping and problem solving (Lyubomirsky & Nolen-Hoeksema, 1995;
Lyubomirsky, Tucker, Caldwell, & Berg, 1999). In contrast, and as
demonstrated by the present study, thoughts that are characterized by
positive emotion promote successful coping and problem solving. This
finding is further supported by the close association of positive and
negative affect only for participants recovering from a stress task: the
boost of positive affect was used to reduce levels of negative affect.
One caveat to this formulation, however, is that low-arousal non-
approach positive emotions have been shown to more reliably broaden
cognition (Gable & Harmon-Jones, 2008), and the positive emotions
that we induced in this study were most likely approach-related,
given the focus on positive anticipation (Gable & Harmon-Jones,
2008). It will be important for future investigations to tease apart the
broadening effects of non-approach positive emotions from the poten-
tial attention-capturing effects of approach-related positive emotions
(Gable & Harmon-Jones, 2008; Van Boven & Ashworth, 2007) in their
influence on stress responding.
We used the preparation of a speech as the stressor from which
people recovered. Research suggests that stress experienced after an
anticipated stressor is comparable to that of an active stressor (Waugh
et al., 2010). It is not clear, however, whether delivering the speech
would have changed the impact that anticipating a positive event had
on positive emotions during and after stress. For example, given our
finding that positive emotions influence adaptive thoughts during the
speech preparation, it is possible that they would also influence the
actual performance of that speech. Also, positive anticipation may
have differential effects on the relief that one feels after avoiding a po-
tentially aversive event than on the relief felt after completing a stressful
task (Sweeny & Vohs, 2012). Future investigations should also consider
the moderating role of certain individual differences in reactivity to so-
cial stressors. Research suggests that individuals with social anxiety, for
example, are particularly averse to interactions characterized by inti-
mate conversation (such as a speech explaining why you are a good
friend) (Kashdan et al., 2014). Relatedly, it remains to be seen whether
the effect of positive anticipation on stress generalizes to other types of
stressors besides just social evaluative threat and to other measures of
stress responding, including behavior and/or physiology. For example,
it is not clear how effective positive anticipation would be for stressors
in which people benefit by experiencing negative emotions beforehand
(Tamir, Mitchell, & Gross, 2008).

The timing of the anticipated positive event may also be critical. The
design of the current study (i.e., a relatively short-term laboratory
experiment) did not allow participants the time to reflect on the posi-
tive event, nor did the event result in any interpersonal support to be
used during the speech preparation task. Indeed, Fredrickson's (2000)
buffering model posits that positive events facilitate management of
subsequent stressors through thebuild-upof cognitive and interperson-
al resources. Future investigations that examine the timing of positive
events in daily life will illuminate whether pre-event buffering and
post-event emotional management processes both influence stress
recovery. Relatedly, daily experiences of positive anticipation likely
involve future positive events that occur days, if not weeks, after the
conclusion of a stressor. Generating positive emotion frommore distant
positive events may require more effort or a more powerful future pos-
itive event. Future investigations should examine whether anticipating
amore distant positive event, such as a reminder of an upcomingweek-
end or holiday, induces similar boosts of positive emotion as did antici-
pating the funny cartoons immediately after the stressor in the present
study.

Conclusion

The experience of positive emotion throughout the stress process is
integral to good physical and mental health. We showed that anticipat-
ing a positive event is sufficient to induce a positive emotional state and
to facilitate a more adaptive cognitive response. These beneficial effects
arise prior to and during recovery from a stressor, and this recovery
boost is greater for those anticipating the positive event than for those
who had recently experienced the positive event. Decades of research
have illustrated the power of anxiety, dread, and negative anticipation
(Barlow, 1988; Clark & Wells, 1995), but ours represents the first foray
into understanding how people can use future positive events to cope
with current stress.
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