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Abstract

How people respond to health threats can influence their own health and, when people are facing communal risks,
even their community’s health. We propose that people commonly respond to health threats by managing their
emotions with cognitive strategies such as reappraisal, which can reduce fear and protect mental health. However,
because fear can also motivate health behaviors, reducing fear may also jeopardize health behaviors. In two diverse
U.S. samples (V= 1,241) tracked across 3 months, sequential and cross-lagged panel mediation models indicated that
reappraisal predicted lower fear about an ongoing health threat (COVID-19) and, in turn, better mental health but
fewer recommended physical health behaviors. This trade-off was not inevitable, however: The use of reappraisal
to increase socially oriented positive emotions predicted better mental health without jeopardizing physical health
behaviors. Examining the costs and benefits of how people cope with health threats is essential for promoting better
health outcomes for individuals and communities.
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The way people respond to health threats affects not
only their own health but also the health of others. This
is particularly true for infectious diseases, where one
person’s actions can have downstream impacts for the
broader community. Thus, understanding what under-
lies people’s reactions to health threats and harnessing
this knowledge to promote adaptive responses to threats
can be fundamental to improving individual and com-
munity well-being.

At the heart of how people respond to health threats
is the emotion of fear (Folkman & Greer, 2000).
Although fear feels unpleasant, it motivates people to
protect their physical health by engaging in recom-
mended health behaviors (Harper et al., 2020). How-
ever, precisely because fear is unpleasant, people are
often—understandably—motivated to reduce fear

(Gross, 2015). Reducing one’s day-to-day experience of
fear should provide important benefits for longer-term
mental health, especially in the face of ongoing health
threats (Dieng et al., 2016). But because reducing fear
also reduces the motivation it provides, people who
successfully reduce fear about a health threat may
also be less likely to engage in physical health behav-
iors that protect not only themselves but also their
communities. We examined this dilemma in the pres-
ent research, focusing on a commonly used form of
emotion regulation that can effectively reduce fear:
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cognitive reappraisal, or reframing situations to change
their emotional impact (Gross, 2015).

The present research bridges affective science with
health psychology to generate novel predictions about
how emotion regulation can influence health and ill-
ness. In doing so, this research makes three theoretical
contributions. First, the scientific community does not
know whether the very forms of emotion regulation
designed to help people cope with the stress of health
threats can further jeopardize people’s physical health
outcomes. We addressed this core gap by examining
the effects of reappraisal on people’s real-world health
behaviors in the context of a health threat and by pro-
viding evidence for the underlying mechanisms of this
effect. Second, the present research examined a crucial
trade-off of emotion regulation: Although using reap-
praisal to reduce fear may predict fewer health behav-
iors, it should also predict better mental health—an
unfortunate dilemma that puts people in a difficult situ-
ation as they attempt to cope with the stress of a health
crisis. By bringing this trade-off to light, this work can
help researchers in both the affective sciences and
health fields update how they conceptualize the ben-
efits and costs of reappraisal. Third, we investigated an
alternative pathway through which the trade-offs of
reappraisal can be avoided. Although much research
examining emotion regulation in the context of stress
focuses on the role of negative emotion, we highlighted
the crucial role of positive emotion: Theorizing that
positive emotion’s unique features may help people
avoid the trade-offs of using reappraisal to decrease
fear, we predicted that certain positive emotions would
provide emotional relief that can protect mental health
without carrying the same costs to health behaviors that
can jeopardize physical health. By considering this
understudied target of reappraisal, we were able to
suggest a potential solution for the drawbacks of reap-
praisal when people manage threats to their physical
health. To test these predictions, we examined two
large, diverse U.S. samples across 10 waves of longitu-
dinal data during the COVID-19 pandemic—a powerful
threat to both physical and mental health.

The Role of Fear in Responding
to Health Threats

When people face significant threats to their health,
they often experience fear (Folkman & Greer, 2000).
Consistent with functional accounts of emotions
(Frijda, 1986), results have shown that this fear serves
an important purpose by motivating people to engage
in behaviors that can protect health (Mayne, 1999).
For example, people who felt afraid of breast cancer

Statement of Relevance

Health outcomes—both individual and commu-
nal—are influenced by how people respond to
health threats. Commonly, people respond to
these threats by regulating their emotions, a pro-
cess that can reduce fear and thereby protect men-
tal health. However, because fear can motivate
effective health behaviors, reducing fear may also
jeopardize the physical health of individuals and
their communities. In the context of the salient
health threat posed by the COVID-19 pandemic,
the present research indicates that although suc-
cessfully using the emotion-regulation strategy
of reappraisal predicted lower fear and, in turn,
better mental health, it also predicted lower
physical-health-protective behaviors, putting indi-
viduals and their communities at risk. However,
reappraisal was also used to cultivate positive
emotions (e.g., gratitude, inspiration), thereby
predicting better mental health without jeopardiz-
ing physical health behaviors. These findings are
among the first to point to the perils (in addition
to the promise) of using emotion regulation in the
face of health threats.

were more likely to consider procedures to reduce
their risk of developing breast cancer (Tesson et al.,
2017), those who felt afraid of sexually transmitted
infections were more willing to take a screening test
(Shepherd & Smith, 2017), and parents who felt afraid
that their child would contract measles were more
likely to have their child vaccinated (Feigelman et al.,
1993). This evidence suggests that although fear is
unpleasant, it can effectively motivate people to
engage in behaviors that protect their physical health—
and even their community’s health, in the case of
communal health risks.

As useful as fear can be for motivating physical
health behaviors, fear is highly unpleasant (Russell &
Barrett, 1999) and can, over time, negatively impact
people’s mental health (Kotov et al., 2010). To protect
themselves from undesirable or painful emotions, peo-
ple often use emotion-regulation strategies to reduce
these emotions. One particularly common regulation
strategy—even when facing health threats (Moskowitz
et al., 1996)—is cognitive reappraisal (Ford et al., 2017).
Because reappraisal involves changing one’s perspec-
tive on the nature of the threat one is facing (Uusberg
et al., 2019), it can powerfully shape people’s emotional
experiences. For example, reappraisal can be used to
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minimize or downplay the severity of a threatening
situation. Such potent shifts to one’s perspective can,
in turn, effectively reduce fear.

The Benefits and Costs of Reappraisal

Reappraisal is typically considered so helpful for man-
aging emotions that it is viewed as a gold-standard
regulation strategy and has even become popular in
various fields outside of psychology (see Ford & Troy,
2019). In many ways, this popularity is warranted: Reap-
praisal has been consistently linked to better mental
health outcomes when used in general (Aldao et al.,
2010) and when used in the context of health threats.
For example, using reappraisal to cope with health-
related fear predicted lower depression and anxiety in
HIV-positive men (Kraaij et al., 2008), in people under-
going infertility treatment (Kraaij et al., 2010), and in
newly diagnosed cancer patients (Peh et al., 2016; Wang
et al., 2013). On the basis of these findings, one might
conclude that reappraisal should be widely used by
individuals facing health threats.

In addition to its benefits, however, reappraisal also
has drawbacks (Ford & Troy, 2019). By reducing emo-
tions that drive functional behavior, reappraisal can
impair motivation to take appropriate action when
action is needed most (Feinberg et al., 2020; Troy et al.,
2013; van’t Wout et al., 2010), even when that action
can protect one’s community (Ford et al., 2019). In the
context of health threats, using reappraisal to reduce
fear (e.g., by minimizing the severity of the threat)
should reduce the motivation that fear provides to avoid
these health threats. Although these drawbacks have
not yet been examined in the high-impact domain of
health threats, one recent study provides suggestive
evidence: In line with our reasoning, people who used
reappraisal to reduce negative emotions in the face of
threat-inducing health messages were less convinced
by those messages (i.e., anti-binge-drinking messages;
Doré et al., 2019)—a result strongly suggesting that
such people would be less likely to follow the health
behaviors recommended by the message.

Given the influence that health behaviors can have
on social networks (Christakis & Fowler, 2008), using
reappraisal to reduce fear of a health threat may affect
not only individuals’ physical health outcomes but also
community outcomes. For example, when people or
communities face an infectious disease, less engage-
ment in health behaviors (e.g., handwashing) can exac-
erbate the spread of disease. Taken together, prior
theory and indirect evidence suggests that using re-
appraisal to reduce fear in the face of physical health
threats may require a crucial trade-off: greater mental

health but fewer behaviors that protect physical health
of individuals and communities.

An Alternative to Reducing Fear
in the Face of Health Threats

Using reappraisal can help reduce fear in the face of
health threats and, in turn, protect mental health while
also jeopardizing physical health behaviors. But is this
trade-off inevitable? Reducing fear is not the only way
to feel better, and striving to avoid fear can be prob-
lematic in itself (Mennin, 2005). Fortunately, reappraisal
can also be used to increase the experience of positive
emotions (Shiota & Levenson, 2012), which can pro-
mote mental health (Jans-Beken et al., 2019) and help
one avoid the trade-offs associated with reducing fear
(Cook & Chater, 2010). Even in the face of health
threats, reappraisal can be used to reconsider such situ-
ations as opportunities for growth, meaning, and con-
nection (Folkman, 1997) and can thereby enhance
positive emotional experiences without necessarily
minimizing the threat as less severe or consequential.
Given this, using reappraisal to cultivate positive emo-
tions is unlikely to interfere with health behaviors. In
the high-impact context of communal health threats—
when health behaviors are not only self-protective but
also community protective—positive emotions that are
oriented toward other people (e.g., gratitude, love, and
admiration) may even promote preventative physical
health behaviors that can keep oneself and others safe.

The Current Investigation

In the current investigation, we bridged affective sci-
ence with health psychology to test whether using reap-
praisal to reduce fear evokes a trade-off between mental
health and physical-health-protective behaviors. The
COVID-19 outbreak provided a unique opportunity to
examine this trade-off in the context of a salient and
fear-provoking communal health threat. We expected
that many people would feel fearful in response to the
outbreak, and many would use reappraisal to manage
their emotions about the outbreak. We expected that
successful reappraisal would predict lower fear and, in
turn, better mental health (i.e., reduced depression and
anxiety symptoms) but would also predict less engage-
ment in preventative health behaviors recommended
by the U.S. Centers for Disease Control and Prevention
(CDC; e.g., mask wearing, social distancing). We also
tested an alternative pathway that may avoid these
trade-offs: whether successful reappraisal can also
help people cultivate positive emotions toward other
people (e.g., gratitude, inspiration) in the context of
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the outbreak and, in turn, predict greater mental health
without jeopardizing engagement in recommended
health behaviors.

To test these questions, we leveraged two multiwave
longitudinal samples across a real unfolding health cri-
sis. We recruited two large U.S. samples (total N =
1,241) that were diverse in racial and ethnic identity,
political orientation, and socioeconomic status and ana-
lyzed 10 waves of data collection across 3 months,
beginning in late February 2020 before COVID-19 was
declared a pandemic. This design enabled us to capture
the time period when the pandemic first emerged and
when it became a global crisis, covering this event more
comprehensively than research that typically begins
after a crisis has occurred. Given the structure of these
data, the present research was uniquely able to address
how reappraisal predicts change in negative emotion
(and positive emotion) and, in turn, change in health
behaviors and mental health over time. Specifically, we
compared results across two types of mediation models:
first capitalizing on our longitudinal design with
sequential mediation models (samples A and B) and
then providing a stronger test of causality with cross-
lagged panel mediation models that control for previ-
ous levels of each variable (sample A). Although true
causality cannot be tested using observational data,
cross-lagged panel models test Granger causality, a sta-
tistical concept that in this case means that reappraisal
(the hypothesized cause) precedes and predicts emo-
tions (the hypothesized mediator), which in turn pre-
cede and predict health behaviors and mental health
(the hypothesized outcomes; Cain et al., 2017). This is
a key strength of the present longitudinal design, given
that we could not ethically manipulate factors expected
to reduce health-protective behaviors that are vital for
slowing the spread of COVID-19.

Method

Participants

Participants were recruited from Amazon’s Mechanical
Turk—an online platform that allowed us to rapidly col-
lect time-sensitive data from diverse participants. Partici-
pants were required to be residents of the United States,
have a 95% approval rating, and have completed at least
100 tasks on the Mechanical Turk platform. On an a
priori basis, data were excluded from measurement occa-
sions in which a participant did not pass all of the pro-
vided attention checks, provided incomplete data, or
took the survey more than once (for more details about
data-quality checks and exclusions, see the Supplemental
Material available online). In all models, the size of both
samples exceeded best-practice recommendations of 20

participants per parameter estimate and a minimum total
sample size of 200 (Kline, 2015).

Sample A. Sample A contained 742 participants origi-
nally recruited in February 2020, and the number of par-
ticipants included in each analysis ranged from 518 to
696 depending on different missing-data patterns for the
sequential and cross-lagged panel mediation models. The
participants included in at least one analysis ranged from
18 to 75 years old (M = 36.96, SD = 11.18) and were 53%
women, 44% men, 3% other gender or did not report
gender; 30% African or African American, 22% East Asian
or East Asian American, 34% European American/White/
Caucasian, 9% South Asian or South Asian American, 4%
other racial or ethnic identities; and 50% Democrats, 16%
Republicans, and 30% independents. Participants in sam-
ple A were recruited to be relatively diverse with respect
to ethnic and racial identity.

Sample B. Sample B was completely separate from sam-
ple A and consisted of 842 participants originally recruited
in February 2020; 545 participants provided data for all of
the time points and measures used in the sequential medi-
ation models (cross-lagged panel models comparable with
those used in sample A were not possible in sample B).
The participants included in the present analyses ranged
from 20 to 81 years old (M = 43.22, SD = 13.16) and were
50% women, 49% men, 1% other gender or did not report
gender; 6% African or African American, 5% East Asian or
East Asian American, 83% European American/White/
Caucasian, 3% South Asian or South Asian American, 3%
other race or ethnic identities; and 51% Democrats and
49% Republicans. Participants in sample B were recruited
to be relatively diverse with respect to political ideology.

Procedure

The present research was part of a large longitudinal
study aimed at understanding how psychosocial factors
influence individuals’ responses to the COVID-19 pan-
demic. Data from the first 10 waves of data collection
were included in the present study. Figure 1 displays
the temporal sequencing of each wave of data collec-
tion, including when constructs were assessed for sam-
ples A and B. Sample A participants were originally
recruited for a longitudinal study centered on coping
with the stress of the COVID outbreak; these partici-
pants were invited to complete a baseline survey in late
February (Time 1). Participants who passed attention
checks at Time 1 were invited to participate in future
waves of the study. Sample B participants were origi-
nally recruited for a different longitudinal study centered
on coping with the stress of politics; these participants
were invited to complete a different baseline survey in
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Study Measurement Summary, Study Timeline, and Broader COVID-19 Context

Reappraisal

Emotions

Health Behaviors
& Mental Health

In the Past Week
In the Past 4 Weeks
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.
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Time Point T Tla Tib Tic T2

T2b T2c T3 T4

Sample A

Sample B
Launch Date

Feb.25 Mar.12 Mar. 17 Mar.26 Mar.30 Apr.7 Apr.16 Apr.23 Apr. 30

May 28

Cumulative
COVID-19
Cases in
United States
(in Millions)

Fig. 1. Summary of measurements included in the present analyses, the timeline along which these measures were collected for samples
A and B, and the broader COVID-19 context, as represented by concurrent cumulative case numbers. Participants in sample B completed a
Time 1 survey in mid-February, but it did not include any measures related to COVID (and thus is not included in any analyses reported in
the present article). Data for the COVID-19 graph were obtained from Ritchie et al. (2021). T = time.

mid-February that did not include any COVID-related
questions. These participants were invited into the
COVID-focused study at Time 2, and participants who
passed attention checks at Time 2 were invited to all
future waves of the COVID-focused study.

After the baseline survey (Time 1), all participants
were invited to complete longer monthly surveys in late
March, late April, and late May (Time 2, Time 3, Time
4, respectively) and shorter weekly surveys in March
(Time 1a, Time 1b, and Time 1c; sample A only) and
April (Time 2a, Time 2b, and Time 2c¢). The longer
monthly surveys ranged from approximately 30 to 35
min, and participants were compensated between $4.50
and $5.00 for their time depending on the length of the
survey. The shorter weekly surveys ranged from 1 min
to 20 min, and participants were compensated between
$0.25 and $3.50 for their time depending on the length
of the survey (effective median hourly rate = ~$9). All
procedures were approved by the ethics board at the
University of Toronto (Protocol No. 33962).

Measures

Reappraisal. Participants completed separate ratings of
how frequently they used reappraisal and how successfully

they used reappraisal when feeling stressed about the
COVID-19 outbreak at Time 1, Time 1b, Time 2, Time 2b,
and Time 3 in sample A and at Time 2, Time 2b, and Time
3 in sample B. First, participants rated four reappraisal-
frequency items on a scale from 0 (I never try this) to 6
(I always try this). Example items were, “When you
want to feel less negative emotion about the recent
coronavirus outbreak (such as anxiety, disgust, or frus-
tration), do you try to change the way you’re thinking
about the outbreak?” and “When you want to feel more
positive emotion about the outbreak (such as hope or
relief), do you try to change the way you're thinking
about the outbreak?” Then participants rated their reap-
praisal success on a scale from 0 (I am definitely unable
to do this) to 6 (I am definitely able to do this). Example
items were, “When you want to feel less negative emo-
tion about the recent outbreak (such as anxiety, disgust,
or frustration), are you able to change the way you’re
thinking about the outbreak, if you try?” and “When you
want to feel more positive emotion about the outbreak
(such as hope or relief), are you successful at changing
the way you're thinking about the outbreak, if you try?”
(all items for both reappraisal frequency and success
are reported in the Supplemental Material). We com-
puted a mean reappraisal-frequency composite and a
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mean reappraisal-success composite at each time point
(as = .88-.93). For illustrative purposes, we report descrip-
tive statistics for reappraisal frequency below. However,
for our inferential analyses, we focus on reappraisal suc-
cess, given that emotion-regulation successes and
attempts are conceptually and empirically distinct (Ford
et al., 2017), and it is the successful use of a given strat-
egy that should impact emotional outcomes, not merely
the number of times people attempt the strategy.

Emotions. We assessed emotions about the COVID-19
pandemic at each time point. Participants responded to
the prompt “In the past day or two, to what extent have
you felt these emotions when thinking about the out-
break?” Response options ranged from 0 (not at all) to 6
(extremely). Socially oriented positive emotions were
introduced beginning at Time 1b, and thus earlier mea-
surements of emotions were not used in the present anal-
yses. We assessed up to 24 emotion items at each time
point, but on an a priori basis, focused on the two item
triplets related to fear and three item triplets related to
socially oriented positive emotions for the present study.
To assess fear, we used the following item triplets: “wor-
ried, nervous, fearful” and “panicked, alarmed, freaked
out” (as = .81-.88). To assess socially oriented positive
emotions, we used the following item triplets: “love,
closeness, trust”; “inspired, uplifted, elevated”; and “grate-
ful, appreciative, thankful” (as = .80-.86).

Preliminary analyses revealed that although fear and
socially oriented positive emotions are related, they are
also empirically distinct: In a multilevel model that pre-
dicted socially oriented positive emotions from fear,
there was a modest negative association between fear
and socially oriented positive emotions at the between-
persons level: Sample A: b =-0.23, p < .001; Sample B:
b =-0.23, p < .001 (these variables are z-standardized
here so that these coefficients can be roughly inter-
preted as PBs). To examine the specificity of the link
between fear and health behaviors, we also considered
other negative emotions (i.e., the relatively social nega-
tive emotions of guilt and shame), and to examine the
specificity of the link between socially oriented positive
emotions and health behaviors, we also considered
other positive emotions (i.e., the relatively less social
emotions of happiness and amusement). These findings
(reported in the Supplemental Material) indicate that
the pattern of results reported here in the main text are
specific to fear and socially oriented positive emotions:
Although reappraisal predicted lower negative and
greater positive emotions broadly construed (consistent
with the broad hedonic benefits of reappraisal), only
fear and socially oriented positive emotions were con-
sistent predictors of health behaviors (consistent with
a functional account of particular emotions).

Health bebaviors. We assessed the frequency with
which participants engaged in COVID-19 preventative
health behaviors recommended by the CDC. In the
weekly assessments, beginning with Time 2a, partici-
pants rated how often they engaged in each of four
health behaviors over the past week (i.e., practicing
hygiene, wearing a face mask, social distancing, and
social isolation; see the Supplemental Material for exact
item wording). In the monthly assessments, beginning
with Time 2, participants rated how often they engaged
in each of five health behaviors over the past month (i.e.,
practicing hygiene, wearing a face mask, sanitizing sur-
faces, social distancing, and social isolation). Response
options ranged from 0 (I did not do this) to 4 (I very often
or always did this). We computed a mean composite
across the four (or five) health behaviors at each time
point (as = .60-.80).

Mental bealth symptoms. We assessed two aspects of
mental health: depressive symptoms and anxiety symp-
toms. In the weekly assessments, beginning at Time 2a,
we used single-item measures to assess depression and
anxiety in the past week: “This week, I felt depressed”
and “This week, I felt anxious.” Response options ranged
from O (Z do not agree with this at all) to 6 (I completely
agree with this). We computed the mean of the two items
at each time point (as = .79-.82). In the monthly assess-
ments, we used the Center for Epidemiological Studies
Depression Scale (Radloff, 1977) to assess depression
symptoms over the past 4 weeks and the Hospital Anxi-
ety and Depression Scale (Snaith, 2003) to assess anxiety
symptoms over the past 4 weeks. To create an aggregate
score, we first z-standardized each scale score at each
time point and then computed a mean mental health
composite of the two z-scored variables at each time
point (a0 = .91).

Analytic strategy

To examine the effects of reappraisal on emotions and,
in turn, on health behaviors and mental health, we
used two types of mediation models: 2-1-2 sequential
mediation models and cross-lagged panel mediation
models. Note that all reported coefficients for these
analyses are unstandardized.

Sequential mediation. In the first set of mediation
models, we used sequential mediation, a form of longitu-
dinal mediation (Cain et al., 2017). Longitudinal mediation
is preferable to cross-sectional mediation because it allows
time for the predictor to influence the mediator and for the
mediator to influence the outcome (Maxwell & Cole, 2007).
On an a priori basis, we chose Time 1b for our measure of
reappraisal success in sample A because this measurement
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Fig. 2. Path diagram of 2-1-2 sequential mediation model, in which the predictor (reappraisal) and the outcome (health
behaviors or mental health symptoms) were included at Level 2 and repeated measures of the mediator (emotions)
were included at Level 1. White boxes with solid outlines indicate the time points from which data from sample A were
drawn. White boxes with dashed outlines indicate time points from which data from sample B were drawn. T = time.

occasion took place approximately 1 week after the World
Health Organization declared COVID-19 a pandemic,
allowing time for emotional responses to the pandemic
and, thus, emotion regulation to take place. For sample B,
we used the first measurement occasion at which reap-
praisal was assessed, Time 2. To provide parallel tests
across similar time spans in the 2-1-2 sequential and cross-
lagged panel mediation models, we chose Time 4 for the
outcome measures in both samples. We used all available
measurement occasions of emotions between our reap-
praisal measure and our outcome measures. We used a
2-1-2 random-effects sequential mediation model in which
the predictor (reappraisal) and the outcome (health behav-
iors or mental health symptoms) were included at Level 2
(i.e., one observation per participant) and repeated mea-
sures of the mediator (emotions) were included at Level 1
(i.e., multiple observations per participant consisting of
one observation per measurement occasion), as described
in Preacher et al. (2011, see Fig. 2).

Cross-lagged panel mediation. Although sequential
mediation allows effects to take place over time, it does not
account for previous values of the variables in the model.
To address this limitation, we also tested cross-lagged panel
mediation models (Selig & Preacher, 2009) in sample A
(requisite data were not available in sample B because the
use of reappraisal in response to COVID was not assessed
until Time 2). Cross-lagged panel models test the prospec-
tive effect of individual differences in a construct (in this
case, reappraisal) on change in individual differences in
another construct (in this case, emotions, health behaviors,
and mental health). By accounting for previous values of
the variables with autoregressive paths, cross-lagged panel
mediation provides a stronger test of causality relative to
sequential mediation (Cain et al., 2017).

One challenge of lagged analyses is specifying a time
lag that approximates the true causal lag (Selig &
Preacher, 2009). To address this, we tested two versions
of a cross-lagged panel mediation model that differed
according to the specified time lag (see Fig. 3). In the
first model, we used a time lag of approximately 1 week
between measurement occasions. In the second model,
we used a time lag of approximately 1 month between
measurement occasions. In the weekly model, the pre-
dictor (reappraisal) and the mediator (emotions) were
always assessed at the same time as one another (at
Time 1b, Time 2, and Time 2b), and the outcomes
(health behaviors and mental health symptoms) were
assessed approximately 1 week later (at Time 2, Time
2b, and Time 2¢). This was done because the measures
used to assess the outcomes referred to health behav-
iors and mental health symptoms “in the past week.”
We used a similar approach for the monthly models:
Reappraisal and emotions were assessed at the same
time as one another (Time 1, Time 2, Time 3), and
health behaviors and mental health symptoms were
assessed 1 month later (Time 2, Time 3, Time 4),
because the measures used to assess the outcomes
referred to health behaviors and mental health symp-
toms “in the past month.” This monthly model had one
exception: Because socially oriented positive emotions
were not assessed at Time 1, the first wave of emotion
measurements occurred at Time 1b.

Results

Data and statistical code to reproduce all results is
available at https://osf.io/y8kp3/. Descriptive statistics
for study variables are shown in Table S1 in the Supple-
mental Material.


https://osf.io/y8kp3/

8 Smith et al.
Reappraisal Reappraisal Reappraisal
T | I T LT2 Tb ] T3
al a2
Emotions Emotions Emotions
T ] [T LT 2 ] LT3
b1 ¢ b2

Health Behaviors/
Mental Health

Toa | | T2

T2b

Health Behaviors/
Mental Health

Health Behaviors/
Mental Health

T2c ]

Fig. 3. Path diagram of cross-lagged panel mediation model (sample A only) testing the prospective effect of the predic-
tor (reappraisal) on change in the outcome (health behaviors or mental health) via change in the mediator (emotions).
White boxes with solid outlines indicate the time points that were included in the weekly models. White boxes with
dashed outlines indicate time points that were included in the monthly models. Note that to estimate a single indirect
effect, we constrained al and a2 to be equal and b1 and b2 to be equal. T = time.

Fear and socially oriented positive emotions were
common responses to the COVID-19 outbreak: 80% to
94% of participants experienced at least some fear, and
89% to 97% of participants experienced at least some
socially oriented positive emotions across measurement
occasions and samples. Most people—97% in both
samples—used reappraisal to at least some degree in
response to emotions about the COVID-19 outbreak at
the first assessment point. The average reappraisal-
frequency values (Sample A: M = 3.13, SD = 1.33; Sam-
ple B: M = 3.10, SD = 1.39) corresponded to people
using reappraisal “sometimes” in daily life, on average,
and there was wide individual variability. The average
reappraisal-success values (Sample A: M = 3.47, SD =
1.39; Sample B: M = 3.37, SD = 1.48) corresponded to
people being “somewhat” to “moderately” successful,
and there was substantial individual variation. These
descriptive findings set the stage for examining how
people’s successful use of reappraisal predicts down-
stream emotional experiences and, in turn, health
behaviors and mental health.

Fear and bealth bebaviors

In the sequential mediation models (see Table 1), reap-
praisal predicted lower fear, which in turn predicted
fewer health behaviors. The indirect effect of reap-
praisal on fewer health behaviors, mediated by fear,
was statistically significant in both samples.

The cross-lagged panel mediation models (Table 1)
replicated the sequential mediation models: Reappraisal

predicted lower fear, which in turn predicted fewer
health behaviors. The indirect effect of reappraisal on
fewer health behaviors, mediated by fear, was margin-
ally significant in the weekly model and was statistically
significant in the monthly model.

Fear and mental bealth symptoms

In the sequential mediation models (see Table 1), reap-
praisal was associated with lower fear, which in turn
predicted fewer mental health symptoms (i.e., better
mental health). The indirect effect of reappraisal on
fewer mental health symptoms, mediated by fear, was
statistically significant in both samples.

The cross-lagged panel mediation models (Table 1)
replicated the sequential mediation models: Reappraisal
predicted lower fear, which in turn predicted fewer
mental health symptoms. The indirect effect of reap-
praisal on fewer mental health symptoms, mediated by
fear, was statistically significant in the weekly model
and marginally significant in the monthly model.

Socially oriented positive emotions
and bealth bebaviors

In the sequential mediation models (see Table 2), reap-
praisal predicted greater socially oriented positive emo-
tions, which in turn predicted greater health behaviors.
The indirect effect of reappraisal on greater health
behaviors, mediated by socially oriented positive emo-
tions, was statistically significant in both samples.
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Table 1. Results of Sequential and Cross-Lagged Panel Mediation Models With Reappraisal Predicting Fear and, in Turn,
Health Behaviors and Mental Health
Outcome: health behaviors Outcome: mental health symptoms
Sample and path b 95% CI SE b b 95% CI SE p
Sequential mediation model
Sample A (12 = 696)
a path -0.309  [-0.394, -0.223]  0.044 <.001 -0.311 [-0.396, -0.225] 0.044 < .001
b path 0.129 [0.077, 0.182] 0.027  <.001 0.441 [0.393, 0.489] 0.024 < .001
¢’ path 0.022  [-0.033, 0.077] 0.028 430 —0.014 [-0.065, 0.037]  0.026 .585
a path x b path (indirect effect) -0.040  [-0.060, =0.020]  0.010 <.001  -0.137  [-0.178,-0.097] 0.021 < .001
Sample B (n = 545)
a path -0.479  [-0.554, -0.404]  0.038 <.001 -0.479  [-0.554, -0.403] 0.039 < .001
b path 0.165 [0.101, 0.229] 0.033  <.001 0.513 [0.464, 0.563] 0.025 <.001
¢ path 0.064 [0.004, 0.124] 0.031 036 —0.019 [-0.065, 0.027]  0.024 415
a path x b path (indirect effect) -0.079  [-0.112, —0.046] 0.017 < .001 —0.246 [-0.291, —0.200]  0.023 < .001
Cross-lagged panel mediation model
Sample A weekly (7 = 530)
a path —0.067  [-0.123, -0.011] 0.029 .019 —-0.067 [-0.123, —=0.010] ~ 0.029 .020
b path 0.026 [0.009, 0.042] 0.008 .002 0.091 [0.046, 0.135] 0.023 < .001
¢’ path 0.009  [-0.019, 0.037] 0.014 517 —0.011 [-0.077, 0.054]  0.033 733
a path x b path (indirect effect) —0.002  [-0.004, 0.000] 0.001 062 —0.006 [-0.012, 0.000]  0.003 .044
Sample A monthly (1 = 530)
a path -0.089  [-0.146, —0.031]  0.029 002  -0.087  [-0.144, —0.029]  0.029 .003
b path 0.030 [0.008, 0.051] 0.011 .008 0.027 [0.004, 0.049] 0.011 .020
¢’ path 0.020  [-0.016, 0.057] 0.019 275 0.008 [-0.027, 0.042]  0.018 656
a path x b path (indirect effect) —-0.003  [-0.005, 0.000] 0.001 045 —0.002 [-0.005, 0.000]  0.001 .066

Note: CI = confidence interval.

The cross-lagged panel mediation models (Table 2)
indicated that reappraisal predicted greater socially ori-
ented positive emotions, replicating the results of the
sequential mediation models. However, unlike in the
sequential mediation models, socially oriented positive
emotions did not predict greater health behaviors in
the cross-lagged panel models. Because of this, the
indirect effect of reappraisal on health behaviors, medi-
ated by socially oriented positive emotions, was non-
significant in the weekly and monthly models.!

Socially oriented positive emotions
and mental bealth symptoms

In the sequential mediation models (see Table 2), reap-
praisal predicted greater socially oriented positive emo-
tions, which in turn predicted fewer mental health
symptoms (i.e., better mental health). The indirect
effect of reappraisal on fewer mental health symptoms,
mediated by socially oriented positive emotions, was
statistically significant in both samples.

The cross-lagged panel mediation models (Table 2)
again indicated that reappraisal predicted greater
socially oriented positive emotions, replicating the

sequential mediation models. However, unlike in the
sequential mediation models, socially oriented posi-
tive emotions did not predict mental health symptoms
in the cross-lagged panel models. Because of this,
the indirect effect of reappraisal on mental health
symptoms, mediated by socially oriented positive
emotions, was nonsignificant in the weekly and
monthly models.

Discussion

Bridging affective science with health psychology, the
present research provides several theoretical contribu-
tions. When one faces a frightening health crisis, it is
understandable to want to seek comfort. However, feel-
ing better can have important costs that can jeopardize
not only one’s personal health but also the health of
the community. In two diverse samples across 3 months
of an unfolding pandemic and using multiple types of
longitudinal mediation analyses, we found that success-
fully reappraising the situation surrounding a pandemic
predicted less fear, which in turn predicted better long-
term mental health. However, by reducing fear, success-
ful reappraisals also predicted less engagement in
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Table 2. Results of Sequential and Cross-Lagged Panel Mediation Models With Reappraisal Predicting Socially Oriented
Positive Emotions and, in Turn, Health Behaviors and Mental Health

Outcome: health behaviors

Outcome: mental health symptoms

Sample and path b 95% CI SE p b 95% CI SE P
Sequential mediation model

Sample A (12 = 696)
a path 0.314 [0.239, 0.389] 0.038 <.001 0.316 [0.241, 0.391] 0.038  <.001
b path 0.096 [0.037, 0.155] 0.030 .001 -0.155 [-0.223,-0.087] 0.034 < .001
¢’ path -0.060  [-0.115, -0.004]  0.028 035 -0.141 [-0.205,-0.076]  0.033 < .001
a path x b path (indirect effect) 0.030 [0.010, 0.050] 0.010 .003 -0.049 [-0.073,-0.025] 0.012 < .001

Sample B (12 = 545)
a path 0.392 [0.313, 0.471] 0.040 < .001 0.391 [0.312, 0.470] 0.040 < .001
b path 0.103 [0.041, 0.164] 0.031 .001 -0.194 [-0.257,-0.131] 0.032 < .001
¢’ path -0.058  [-0.115, =0.001]  0.029 048  -0.192  [-0.250, -0.134]  0.030 < .001
a path x b path (indirect effect) 0.040 [0.015, 0.0606] 0.013 002 -0.076  [-0.105, =0.047]  0.015 < .001

Cross-lagged panel mediation model

Sample A weekly (1 = 530)
a path 0.159 [0.104, 0.214] 0.028 < .001 0.160 [0.105, 0.215] 0.028 < .001
b path 0.007 [-0.010, 0.024] 0.009 415 -0.028 [-0.068, 0.013] 0.021 183
¢’ path —0.002 [-0.029, 0.026] 0.014 902 —-0.028  [-0.094, 0.037]  0.033 400
a path x b path (indirect effect) 0.001 [-0.002, 0.004] 0.001 420 -0.004  [-0.011, 0.002]  0.003 195

Sample A monthly (12 = 530)
a path 0.117 [0.062, 0.171] 0.028 <.001 0.115 [0.061, 0.169] 0.028 < .001
b path 0.007 [-0.016, 0.031] 0.012 .529 0.002  [-0.018, 0.022]  0.010 .820
¢’ path 0.008 [-0.028, 0.044] 0.019 665 0.000  [-0.034, 0.035]  0.018 983
a path x b path (indirect effect) 0.001 [-0.002, 0.004] 0.001 533 0.000  [-0.002, 0.003]  0.001 .820

Note: CI = confidence interval.

health behaviors that were recommended by the CDC
to slow the spread of infection, thereby generating
potentially fatal risk to individuals and their communi-
ties. This research is among the first to indicate that the
very strategies meant to help people cope with the
stress of health threats may further jeopardize people’s
physical health outcomes, and these findings provide
evidence for the underlying mechanisms of these out-
comes. From a public health perspective, our findings
suggest that health messages that emphasize reduced
fear (e.g., “keep calm and carry on”) may actually back-
fire and promote fewer health behaviors. These results
underscore an unfortunate dilemma of seeking comfort
during times of stress, when comfort is most needed.
There is more than one way to seek comfort, how-
ever. The present findings extend beyond prior work
on the costs of reappraisal (Ford & Troy, 2019), sug-
gesting a potential solution: Reappraisal predicted
increased socially oriented positive emotions (e.g.,
gratitude, inspiration), even in the face of a global
health crisis. Indeed, 89% to 97% of our sample reported
feeling at least some socially oriented positive emotions
within the first 3 months of the COVID-19 pandemic
(comparable with the prevalence of fear: 80%-94%).
Importantly, across all of our well-powered longitudinal

analyses, we found no evidence that socially oriented
positive emotions interfered with people’s motivation
to engage in CDC-recommended health behaviors.
People were able to experience the comfort of these
positive emotional experiences without jeopardizing
their own or others’ health. In fact, in the sequential
mediation models, socially oriented positive emotions
predicted greater engagement in health behaviors. In
the cross-lagged panel models, the effect of socially
oriented positive emotions of health behaviors was null.
Although we caution against interpreting null results as
evidence against an effect, the 95% confidence intervals
around these null effects are consistent with a negli-
gible negative effect to a small positive effect.

In addition to these contributions, the present
research has several limitations that suggest key direc-
tions for future work. First, although the present results
were replicated across multiple diverse U.S. samples,
time frames, and analysis types, future research is
needed to confirm whether reappraisal influences peo-
ple’s responses in the context of other cultures (e.g.,
which differ in outbreak severity, health behavior
guidelines, and culturally informed responses to emo-
tions) or other types of health threats. Second, we
assessed individual’s use of reappraisal at a broad level
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(i.e., changing how one is thinking) and focused on
hedonic regulation (i.e., striving to feel better), but
reappraisal can be used in many different ways. For
example, specific reappraisal tactics may have unique
outcomes (e.g., minimizing vs. benefit finding; Shiota
& Levenson, 2012), reappraisal could be used to
increase negative emotions (e.g., to achieve instrumen-
tal benefits; Tamir, 2015), or reappraisal could be used
to change other people’s emotions in the context of a
collective crisis (Netzer et al., 2020). Future research
would benefit from a more comprehensive examination
of reappraisal. Finally, because the present research
used observational data, we cannot draw strong causal
conclusions. The cross-lagged panel models provide
evidence for directionality but not necessarily causality.
Specifically, because they included autoregressive
paths, these models account for preexisting individual
differences in the predictor variables as well as shared
variance with correlated third variables. Despite the
strengths of these models, it is possible that third vari-
ables change with change in the predictor variables or
that third variables predispose individuals to change in
the predictor variables. These possibilities are an inher-
ent limitation to nonexperimental work, and future
work is needed to investigate and untangle potential
third variables.

This research provides a novel test of the complex
trade-offs associated with seeking comfort during a
large-scale health threat. Emotion regulation is clearly
a powerful tool and as such must be wielded with cau-
tion and knowledge of both its benefits and its costs.
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