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Abstract

The COVID-19 pandemic (and its aftermath) highlights a critical need to communicate health information effectively to the
global public. Given that subtle differences in information framing can have meaningful effects on behavior, behavioral science
research highlights a pressing question: Is it more effective to frame COVID-19 health messages in terms of potential losses (e.g.,
“If you do not practice these steps, you can endanger yourself and others”) or potential gains (e.g., “If you practice these steps,
you can protect yourself and others”)? Collecting data in 48 languages from 15,929 participants in 84 countries, we experimen-
tally tested the effects of message framing on COVID-19-related judgments, intentions, and feelings. Loss- (vs. gain-) framed
messages increased self-reported anxiety among participants cross-nationally with little-to-no impact on policy attitudes, behav-
ioral intentions, or information seeking relevant to pandemic risks. These results were consistent across 84 countries, three
variations of the message framing wording, and 560 data processing and analytic choices. Thus, results provide an empirical
answer to a global communication question and highlight the emotional toll of loss-framed messages. Critically, this work
demonstrates the importance of considering unintended affective consequences when evaluating nudge-style interventions.

Keywords Message framing - Anxiety - Nudges - COVID-19

Managing the COVID-19 pandemic (and its aftermath) hinges in
part on effectively communicating health messages to the global
public. One critical question is how to frame such messages,
given widespread evidence from psychology and related fields
that the way in which information is framed can have meaningful
effects on behavior, even when the core information is essentially
the same across distinct frames (for reviews, see Gallagher &
Updegraff, 2012; Rothman et al., 2020). Indeed, in their widely
cited review recommending social and behavioral science appli-
cations for reducing the spread of COVID-19, Van Bavel et al.
(2020) highlighted this very question: “Research is needed to
determine whether a more positive [vs. negative] frame could
educate the public and relieve negative emotions while increas-
ing public health behaviors” (p. 462). More generally, Sunstein
and Thaler (2003, p. 1182) have long argued that “In order to be
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effective, any effort to inform people must be rooted in an un-
derstanding of how people actually think. Presentation makes a
great deal of difference: The behavioral consequences of other-
wise identical pieces of information depend on how they are
framed.” In their view, framing constitutes a potentially powerful
nudge—i.e., a way of altering people’s behavior in a predictable
way without changing the underlying incentives (Thaler &
Sunstein, 2009; see also de Bruin & Bostrom, 2013; Downs,
2014).

In the case of COVID-19 health messaging, communica-
tors could emphasize either (a) the benefits of compliance (i.e.,
gain framing) or (b) the costs of non-compliance (i.e., loss
framing) with recommended actions. For example, as
depicted in Fig. 1, the United States Centers for Disease
Control and Prevention (CDC) website (perhaps unintention-
ally) framed messages in terms of gains, asking the public to:
“Wear a mask. Save lives” (CDC, 2021). However, an alter-
native loss framing might have said: “If you do not wear a
mask, lives may be lost.”
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Fig. 1 An example of a public
service announcement from the
CDC. This public service
announcement used gain-framed
messages to encourage mask-
wearing (image from May, 2021)

CDC

Public Service Announcement

Google

Wear a mask. Save lives.

Wear a mask that fits well with no gaps
Stay at least 6 feet from others
Avoid crowds and poorly ventilated spaces

Get a vaccine when it's available to you

General public health information

Given the ability of news media, national and international
health organizations, and political leaders to reach wide audi-
ences, message framing effects could save a substantial num-
ber of lives with limited implementation costs. With this pos-
sibility in mind, we conducted an experiment to test the effect
of loss- versus gain-framing of COVID-19-related public
health messages on behavioral intentions, policy attitudes,
and information seeking among participants in 84 countries
during the pandemic. Moreover, we sought to assess the po-
tential benefit of changes on those outcomes against the po-
tential emotional costs that loss (vs. gain) framing might elic-
it.! Prior studies suggest that loss frames (versus gain frames)
are associated with relatively more global negative than pos-
itive affect (Nabi et al., 2020; Gosling et al., 2020). Here, we
chose to examine whether loss (versus gain) framing would
increase participants’ anxiety, in particular, given that framing
effects on anxiety have received little to no empirical attention
and that anxiety has the potential to trigger significant health
burdens.

Anxiety, “an emotion characterized by feelings of tension,
worried thoughts, and physical changes like increased blood
pressure” (American Psychological Association, 2021), may take
the form of a temporary state, a chronic trait-like tendency, or a
clinical disorder.? Anxiety has been linked with leading causes of
human morbidity and mortality. For example, heightened anxiety

! Although behavioral decision researchers studying loss vs. gain framing
have traditionally examined emotional states to understand their influence on
behaviors and attitudes (for reviews, Dorison, Klusowski et al., 2020; Lerner
et al., 2015), they have tended to omit emotion as an outcome in nudge-style
interventions (i.e., interventions that encourage desirable behavior without
restricting choice or introducing economic incentives; Thaler & Sunstein,
2009). For counter-examples, see Allcott & Kessler, 2019; Loewenstein &
O'Donoghue, 2006; Zlatev & Rogers, 2020.

@ Springer

is linked to increased risk of cardiovascular disease mortality and
morbidity (e.g., heart disease, stroke, and heart failure; Levine
et al., 2021). It has also been linked to increased reactivity to
losses (Hartley & Phelps, 2012; Xu et al., 2013) and increased
stress hormone secretion (i.e., cortisol), which, when chronic,
diminishes immune function and complicates individuals’ ability
to cope with stress (for review, Taylor, 2021). Moreover, the
effect of anxiety on stress hormone secretion may worsen with
age (0 Hartaigh et al., 2012; Otte et al., 2005), potentially putting
elderly individuals who already face heightened risks from
COVID-19 in an even more vulnerable position. While the anx-
iety triggered by exposure to public health messages is likely
mild compared to the levels associated with a clinical disorder,
any potential behavioral benefit from message framing must still
be weighed against a potential emotional cost (intended or
otherwise).

Given the global nature of the pandemic, it is critical to
assess the generalizability of message framing effects on a
global scale. Traditionally, psychological research on human
behavior includes sample populations in western, educated,
industrialized, rich, and democratic societies (i.e., WEIRD
societies; Henrich et al., 2010a, 2010b). However, extrapolat-
ing from studies conducted in only a single location may miss
meaningful cross-regional variation in effects. Consequently,
this can lead to incomplete—and even potentially
detrimental—policy recommendations. Thus, rather than

2 Anxiety disorders are ranked as the sixth largest contributor to non-fatal
health loss globally and appear in the top 10 causes of years of healthy life
lost in all WHO Regions (World Health Organization, 2021). We chose anx-
iety not only because it was a focal emotional state heightened by the pandem-
ic (Aknin et al., 2021), but also because of its association with negative down-
stream consequences for coping and for overall health.
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assume generalization from a single population, research that
aims to inform global policy recommendations during
COVID-19 should incorporate a global sample (c.f., Bauer,
2019).

Method

We launched a global participant recruitment effort between
April and September 2020, collecting data in 48 languages
from 15,929 participants in 84 countries.® Participants were
recruited by (1) research groups affiliated with the
Psychological Science Accelerator (PSA; Moshontz et al.,
2018) and (2) semi-representative research panels. The pres-
ent experiment was bundled with another experiment—also
conducted in collaboration with the PSA, but led by an inde-
pendent research group—that assessed the relative effects of
autonomy-supportive messages vs. controlling messages on
motivation and behavioral intentions relevant to COVID-19.
Participants completed both experiments in a randomized or-
der after completing a pre-study survey that included demo-
graphic questions (for full wording of all questions from the
pre-study survey and relevant descriptive statistics, see
Table 1). The order of the study (first vs. second) did not have
amain effect on any of the dependent variables, although there
was one higher-order interaction with self-reported anxiety
(described below). A third experiment investigated the effect
of cognitive reappraisal, an emotion regulation strategy, and
was conducted concurrently by the PSA with a different sam-
ple of participants (Wang et al., 2021).

In the present experiment, participants were randomly
assigned to read COVID-19 health recommendations adapted
from World Health Organization (WHO) advisories (e.g., so-
cial distancing, mask wearing) that were framed in terms of
losses (e.g., “if you do not practice these four steps, you can
endanger yourself and others™) or gains (e.g., “if you practice
these four steps, you can protect yourself and others”). To
ensure that any observed effects arose from meaningful con-
ceptual differences (as opposed to particular wording; see
Wells & Windschitl, 1999), we also examined three variations
of the framed messages (described below). These variations of
the framed messages were designed to assess generalizability
of loss vs. gain framing across different wordings. As such,
the differences in wording are relatively minor compared to
the more central manipulation of loss vs. gain framing. Thus,
participants were randomly assigned to one of six between-
subjects experimental conditions that varied both the

3 For country classification, we relied on standards promoted by the
International Organization for Standardization. Nevertheless, we acknowledge
the presence of ongoing territory disputes that are not reflected in these
standards.

framing and wording/version of the COVID-19 health
recommendation.

Following the message framing manipulation, we measured
four outcome variables: (1) behavioral intentions to follow
guidelines to prevent COVID-19 transmission, (2) attitudes to-
ward COVID-19 prevention policies, (3) whether participants
chose to seek more information about COVID-19, and (4) self-
reported anxiety. Seeking to create conditions under which one
might detect any systematic effect of framing, we selected scale
responses concerning behavioral intentions and information
seeking as outcome variables. We selected attitudes toward
COVID-19 prevention policies because garnering citizen support
for public policies is a critical ingredient in successfully combat-
ing the COVID-19 pandemic. Finally, we measured self-reported
anxiety to assess the extent to which message framing may trig-
ger unintended affective consequences, beyond traditional be-
havioral or policy outcomes.

Psychological Science Accelerator (PSA) COVID-19
Rapid Project

We conducted the present experiment as part of a larger PSA
COVID-19 Rapid Project, which involved one pre-study gen-
eral survey and three experiments related to COVID-19
(Forscher et al., 2020). The study and the experiments were
presented online through the formR survey platform (Arslan
etal., 2020). The present experiment was bundled with anoth-
er experiment, both of which participants completed in ran-
dom order after completing the pre-study general survey that
included questions about beliefs and behaviors related to
COVID-19.

Participants

Sample size was primarily determined by the availability of
resources among members of the PSA. Nevertheless, results
from an a-priori power simulation estimating power as a func-
tion of number of countries, number of participants per coun-
try, intraclass correlations, effect sizes, and between-country
variability in effect sizes can be found at https://osf.io/m6q81/.
After excluding data from participants who (a) had corrupted
data due to technical difficulties, (b) did not provide responses
to our outcomes of interest, or (¢) did not indicate their country
of origin, we were left with data from 15,929 participants
(62% female, 37% male, 1% other or non-response, < 1%
other; M, = 33.70 , SD, = 14.45), who lived in 84 different
countries and completed the survey in a total of 48 languages.
Participants were recruited either through semi-representative
research panels (n = 5,555) or by PSA research groups (n =
10,374; see Forscher et al., 2020, for more details on sampling
and translations). The survey was conducted during the Spring
and Summer of 2020.
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Table 1

Questions, response format, and relevant descriptive statistics of measures in the pre-study survey

Question text

Response format

Relevant descriptives

In the past seven days, how many times did you go out of
your home or residence?

In the past seven days, what were your reasons for going out
of your home or residence? Please check all that apply.

Of the places that you visited in the past seven days, how
many would you characterize as being crowded? Crowded
here means that you could not maintain a 6-feet/2-meter
distance between you and other people.

When you have gone out in the past seven days, how often
have you worn a mask for your face?

If you wore a mask when going outside your home, what type
did you most frequently wear?

In the past seven days, where have you most frequently
directed your coughs and sneezes?

Different cities and regions around the world are placing
different levels of restrictions on their residents to slow the
spread of COVID-19. Which of these options best
describes the restrictions that are currently in place in your
area?

How difficult do you find the level of restrictions in your area
to manage?

I live in a country where the central government provides
honest and helpful guidance about issues related to public
health.

I live in a city or region where the local government provides
honest and helpful guidance about issues related to public
health.

To what degree are you satisfied or dissatisfied with the
current policies of your national government to slow the
spread of COVID-19?

Have you ever been tested for COVID-19?

Are you currently self-isolating due to flu-like or cold-like
symptoms?

To the best of your knowledge, have you been exposed to
anyone known or suspected of having COVID-19 within
the past two weeks?

How confident are you about your understanding of how
COVID-19 spreads?

Based on your current daily routine, how confident are you
that you can prevent yourself from catching or spreading
COVID-19?

How worried are you that your physical well-being will get
worse over the next two weeks?

How worried are you that your emotional well-being will get
worse over the next two weeks?

How did you receive this survey?

How would you describe your current employment?
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Open numeric

Multiple choice

Numeric (1 = None of
them; 6 = All of them)

Numeric (1 = Never; 6 =
All the time)
Forced choice

Forced choice

Forced choice

Numeric (1 = Not at all
difficult, 5 =
Extremely difficult)

Numeric (1 = Strongly
disagree, 7 = Strongly
agree)

Numeric (1 = Strongly
disagree, 7 = Strongly
agree)

Numeric (1 = Extremely
dissatisfied, 7 =
Extremely satisfied)

Forced choice

Forced choice

Forced choice

Numeric (1 = Not at all
confident, 5 =
Extremely confident)

Numeric (1 = Not at all
confident, 5 =
Extremely confident)

Numeric (1 = Not at all
worried, 5 =
Extremely worried)

Numeric (1 = Not at all
worried, 5 =
Extremely worried)

Forced choice

Forced choice

M=742,SD="7.1

Work: 41%; Health visits: 16%; Groceries: 70%
Non-essential goods: 21%; Visiting family and friends:
34%; Outdoor physical activity: 32%; Animal care: 12%;
Other: 15

M=332,SD=126

M=444,5SD=1.64

Cloth mask: 39%; Surgical mask: 33%;
N95/FFP1/P100/other respirator: 6%;
Homemade/makeshift mask: 4%; Unsure: 2%; None:
13%; Not applicable: 4%

Air: 4%; Palms: 8%; Tissue/handkerchief: 10%; Elbow: 42%;
Mask: 9%; Not applicable: 28%

Total lockdown: 12%:; Partial lockdown: 60%; No lockdown:
28%

M=224,SD=1.12

M=4.67,SD=191

M=4.74,SD=1.78

M=424,8SD=1.72

Yes, tested positive: 1%; Yes, tested negative, but diagnosed
positive: 1%; Yes, tested negative, not diagnosed positive:
7%; No, diagnosed positive: 3%; No: 88%

Yes: 5%; No: 95%

Yes: 7%; No: 93%

M=3.6,SD=1

M=332,8D=1.05

M=1.99,SD=1.08

M=223,SD=124

Research agency: 20%; University pool: 29%; Friends or
family: 17%; Social media: 27%; Other: 7%

Employed with current income: 46%; Employed without

current income: 6%; Not employed with current income:
15%; Not employed without current income: 32%
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Table 1 (continued)

Question text

Response format

Relevant descriptives

If you are employed, would you describe your current
employment as providing an essential service during the
pandemic? Essential services include roles for which
interruptions would pose a danger to community health
and safety.

How old are you, in years?

What is your gender?

What is the highest degree or level of school you have
completed? If currently enrolled, please indicate highest
level received.

How would you describe the community where you're
staying?

Including you, how many members are there in your
residence or household?

Of all the members, including you, how many have existing Open numeric

health conditions, such as heart or lung disease, diabetes, or
a chronic illness?

On which rung would you place yourself on this
[socioeconomic status] ladder?

Forced choice

Open numeric
Forced choice

Forced choice

Forced choice

Open numeric

Numeric (1 = lowest,
10 = highest)

Yes: 21%; No: 36%; Not employed: 43%

M =33.59,SD = 14.51
Female: 62%; Male: 37%; Other: 0%; Decline: 0%

Less than high school: 2%; High school: 27%; Some college:
14%; Two year degree: 16%; Four year degree: 27%;
Professional degree: 12%; Doctorate: 2%; Unknown: 0%

Urban: 56%; Suburban: 28%; Rural: 16%
M=13.68,SD=245

M=1.63,SD=1.52

M=5776,SD=1.8

Procedure
Independent Variables

Participants were randomly assigned to view loss- or gain-
framed versions of four recommendations related to
COVID-19 adapted from the WHO in Spring 2020. These
recommendations related to (1) staying home (unless abso-
lutely necessary), (2) avoiding all shops other than necessary
ones (such as for food), (3) wearing a mouth and nose cover-
ing in public at all times, and (4) completely isolating if ex-
posed to COVID-19. All participants viewed four similarly
worded recommendations—but were randomly assigned to
view either a loss- or gain-framed message. To examine
whether our conclusions generalize across multiple variants
of framed messages, we created three different versions of
each frame (see Wells & Windschitl, 1999, for more
information on the importance of this stimulus sampling
approach). Thus, the experiment took the form of a 2
(Framing: gain, loss) x 3 (Version: Version 1, Version 2,
Version 3) between-subjects factorial design, featuring the
following messages:

*  Gain/Version 1: “There is so much to gain. If you practice
these four steps, you can protect yourself and others.”

*  Gain/Version 2: “You have so much to gain. You can
protect yourself and others if you practice these four
steps.”

*  Gain/Version 3: “There is so much to gain. Practicing
these four steps can help you stay healthy and protect the
health of others.”

e Loss/Version I: “There is so much to lose. If you do not
practice these four steps, you can endanger yourself and
others.”

* Loss/Version 2: “You have so much to lose. You can
endanger yourself and others if you do not practice these
four steps.”

» Loss/Version 3: “There is so much to lose. You can get
sick and endanger the health of others if you do not prac-
tice these four steps.”

The four recommendations and dependent variables were
displayed for all participants, with the message frame and ver-
sion type varied by condition. The manipulated message ap-
peared at the top of the pages displaying each recommendation
and instructions when completing the outcome variables.

Manipulation Check

At the end of the survey, participants completed a manipula-
tion check. We asked participants which of the following
phrases, if any, they recalled reading during the survey: (a)
There is so much to gain. You can stay healthy and protect
others by...; (b) There is so much to lose. You can avoid losing
your health and avoid endangering others by...”; or (c) neither.
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Exact wording varied to match the precise wording across the
six conditions.

Dependent Variables

After reading the four recommendations (with message
framing varied by condition), participants completed three
self-report questionnaires: behavioral intentions to follow
guidelines to prevent COVID-19 transmission, attitudes
toward COVID-19 prevention policies, and self-reported
anxiety (described below). Afterwards, participants com-
pleted a behavioral measure, wherein they indicated
whether they would be interested in learning more infor-
mation about safe practices regarding COVID-19 (and
were thus directed to the WHO website). Full wording of

all items are presented in Table 2. While the questions
themselves were identical across conditions, participants
received different instructions depending on their
randomly-assigned condition. For example, for the behav-
ioral intention questionnaire, participants in the gain/
version 1 condition saw: “Stay healthy and protect others.
There is so much to gain. We are interested in how you
yourself will respond in the coming week in order to stay
healthy and protect others.” Participants in the loss/version
1 condition saw: “Avoid losing your health and avoid en-
dangering others. We are interested in how you yourself
will respond in the coming week in order to avoid losing
your health and avoid endangering others.” The presenta-
tion order of the dependent variables was held constant for
all participants.

Table 2 Outcome variables, question text, and response format for the main survey
Outcome Item Response format
variable
Behavioral In the coming two weeks, if there is an order to stay at home at all 7-point scale with the following points: Extremely unlikely,
Intentions times except times deemed essential, how likely are you to follow ~ moderately unlikely, slightly unlikely, neither likely nor
that order? unlikely, slightly likely, moderately likely, extremely likely
Behavioral In the coming two weeks, if you are taking care of someone who is 7-point scale with the following points: Extremely unlikely,
Intentions sick with COVID-19, how likely are you to wear a mouth and moderately unlikely, slightly unlikely, neither likely nor
nose covering (such as a mask) in public at all times? unlikely, slightly likely, moderately likely, extremely likely
Behavioral In the coming two weeks, if you notice yourself coughing and 7-point scale with the following points: Extremely unlikely,
Intentions sneezing, how likely are you to wear a mouth and nose covering ~ moderately unlikely, slightly unlikely, neither likely nor
(such as a mask) in public at all times? unlikely, slightly likely, moderately likely, extremely likely
Behavioral In the coming two weeks, if you think you may have been exposed 7-point scale with the following points: Extremely unlikely,
Intentions to COVID-19, how likely are you to completely isolate yourself? ~ moderately unlikely, slightly unlikely, neither likely nor
unlikely, slightly likely, moderately likely, extremely likely
Policy support  Government health officials should allow individuals to determine 7-point scale with the following points: Strongly disagree,
(individual how best to deal with the present COVID-19 pandemic moderately disagree, slightly disagree, neither agree nor
autonomy) disagree, slightly agree, moderately agree, strongly agree
Policy support  Individuals, not governments, should decide how best to act during 7-point scale with the following points: Strongly disagree,
(individual the COVID-19 pandemic moderately disagree, slightly disagree, neither agree nor
autonomy) disagree, slightly agree, moderately agree, strongly agree
Policy support ~ Government health officials should authorize law enforcement to ~ 7-point scale with the following points: Strongly disagree,
(government fine anyone who violates restrictions to slow the spread of moderately disagree, slightly disagree, neither agree nor
power) COVID-19 disagree, slightly agree, moderately agree, strongly agree
Policy support  Government health officials should do everything in their power to 7-point scale with the following points: Strongly disagree,
(government address the spread of COVID-19, even if it severely limits daily =~ moderately disagree, slightly disagree, neither agree nor
power) activities for citizens disagree, slightly agree, moderately agree, strongly agree

Policy support

Government health officials should decide how long social

(government distancing practices stay in place
power)
Anxiety To what extent do you feel anxious when considering these
recommendations?
Anxiety To what extent do you feel afraid when considering these
recommendations?
Anxiety To what extent do you feel fearful when considering these
recommendations?
Information At the end of the study today, would you like to learn the latest
seeking reliable information about COVID-19?

7-point scale with the following points: Strongly disagree,
moderately disagree, slightly disagree, neither agree nor
disagree, slightly agree, moderately agree, strongly agree

5-point scale with the following points: not at all, slightly,
moderately, very much, extremely

5-point scale with the following points: not at all, slightly,
moderately, very much, extremely

5-point scale with the following points: not at all, slightly,
moderately, very much, extremely

binary response: yes, no
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For the outcome variables, we created ad-hoc face-valid mea-
sures and relied on exploratory analyses to assess internal consis-
tency and convergent validity (see “Results” section).* Participants
first indicated their intentions to engage in a variety of COVID-19
preventative behaviors (adapted from WHO recommendations at
the time of survey launch in Spring 2020). Specifically, partici-
pants indicated how likely they were to (1) stay at home at all
times unless absolutely necessary, (2) avoid all shops other than
necessary ones (such as for food), (3) wear a mouth and nose
covering (such as a mask) in public at all times, and (4) completely
isolate themselves if they think they have been exposed to
COVID-19. The four questions were presented in a randomized
order and all responses were on a 7-point scale (1 = Extremely
unlikely to 7 = Extremely likely).

Of note, we observed an unexpected J-shaped distribution in
behavioral intentions—wherein a large majority of participants
indicated very strong intentions to engage in protective behaviors
(M =647, SD = 0.91 on a 7-point scale). In the SI, we discuss
potential explanations for, and additional analyses regarding, the
restriction of range. Despite the restriction of range (and thus
smaller-than-expected variation in the measure), behavioral inten-
tions were still correlated with other variables in the convergent
validity analyses (s from .04 to .35; described in “Results” section
below). Furthermore, we did not observe a restriction of range in
the other continuous outcomes: attitudes about policies that em-
power individuals (M = 3.46, SD = 1.93 on a 7-point scale),
attitudes about policies that extend government power (M =
5.67, SD = 1.31 on a 7-point scale), and anxiety (M = 2.44, SD
= 1.17 on a 5-point scale). Concerns about restrictions of range
also were not applicable to the measure of information seeking
(25% no, 75% yes).

After responding to the behavioral intention items, partici-
pants reported their attitudes toward five statements regarding
COVID-19 prevention policies. The policy attitude items fo-
cused on trade-offs between individual rights and collective
security. Two statements emphasized individual rights and
autonomy (e.g., “Individuals, not governments, should decide
how best to act during the COVID-19 pandemic”), whereas
the other three statements emphasized collective security (e.g.,
“Government health officials should do everything in their
power to address the spread of COVID-19, even if it severely
limits daily activities for citizens”). The five questions were
presented in a randomized order and all responses were on a 7-
point scale (1 = Strongly disagree to 7 = Strongly agree).

Next, the survey asked participants to indicate the extent to
which they felt anxious, afraid, and fearful when considering
the COVID-19 health recommendations. The three questions
were presented in a randomized order and all responses were
on 5-point scales (1 = Not at all to 5 = Extremely).

4 Unfortunately, due to the time pressure to launch this international data
collection effort at the onset of the global pandemic, we did not have time to
pretest the stimuli for the study.

Last, participants were asked if they would like to learn more
information about COVID-19. (All participants, regardless of stat-
ed preference, received additional information about COVID-19
at the end of the study.) A one-item question asked participants:
“At the end of the study today, would you like to learn the latest
reliable information about COVID-19?7” The dependent variable
was assessed as a binary variable (Yes, No).

Ethics

All participating research groups either obtained approval
from their host institution’s ethics committee, indicated that
their institution did not require approval to conduct this type of
experiment, or indicated that the experiment was covered by a
preexisting ethics approval. All participants provided in-
formed consent.

Results

First, we report a set of preliminary analyses concerning the
manipulation check, internal consistency of scales, and con-
vergent validity among variables. Next, we report the results
of our inferential analyses. Finally, we report additional ex-
ploratory analyses regarding anxiety. Data, code, materials,
power simulation details, and the pre-registered analysis plan
for this experiment are available at https://ostf.io/m6q8{/.

Preliminary Analyses
Manipulation Check

Results revealed that 73% of participants correctly identified
their condition from among three different response options
(gain message, loss message, or neither). In order to be con-
servative, and to keep with our pre-registration plan, we re-
ported results with the full (Intent to Treat) sample even
though 27% of participants did not correctly identify which
treatment they received. Importantly, however, the pattern of
results was similar when we restricted the sample to just the
portion of the sample that passed the manipulation check (see
ST for more information).

Internal Consistency of Outcome Measures

Internal consistency for both the four-item behavioral inten-
tion and three-item self-reported anxiety measures was appro-
priate (o > .78, average inter-item 7 > .47). The internal con-
sistency of the five-item policy support measure, however,
was lower than expected (o = .67; average inter-item » =
.29). Thus, per our pre-registration plan, we performed an
exploratory factor analysis. This exploratory factor analysis
used varimax rotation and a minimal residual factoring
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method to identify two distinct subgroups of items: support for
(1) policies that empower individuals to make decisions about
COVID-19 (two items; & = .74; average inter-item » = .59),
and (2) policies that extend governments’ ability to stop the
spread of COVID-19 (three items; o« = .77; average inter-item
r=.53). These two scales were weakly and negatively corre-
lated (r =— .15, p < .001), and we analyzed the two subscales
separately. Our behavioral measure of information-seeking
was a single item and thus internal consistency analyses are
not applicable.

Convergent Validity of Outcome Variables

We examined the extent to which our outcome measures were
associated with conceptually-related variables. To do so, we
(a) post-hoc identified conceptually-related variables from the
pre-study general survey, and (b) examined the extent to
which they were associated with the outcome variables.
Notably, these general survey items were administered before
the present study (and thus were not affected by participants’
experience in the study). In all cases, we observed associations
in the anticipated direction (ps < .001) that ranged from very
small (7] = .04) to medium (|| = .35) in size. For example,
behavioral intentions were positively associated with the self-
reported number of times that participants had recently worn a
mask (» = .28, p <.001; see SI for more detail).

Inferential Analyses

We first modeled each outcome variable using linear (for con-
tinuous variables) or logistic (for dichotomized variables)
mixed-effects regression with message framing entered as an
effect-coded factor, country-level random intercepts, and
country-level random slopes. For all outcomes besides behav-
ioral intentions, country-level random slopes led to singular
fits and were subsequently removed. These convergence is-
sues provided preliminary evidence that the estimated effects
of message framing on our outcomes of interest were consis-
tent across countries. To facilitate comparisons across out-
comes, we also estimated the overall message framing effects
using random-effects meta-analysis. For the meta-analysis, we
used Cohen’s d as the effect size index, wherein positive
values indicated higher levels of the outcome variables in
the loss- (vs. gain-) framed conditions.’

> For dichotomous outcomes (i.e., information seeking), we converted log
odds ratios to Cohen’s ds (Borenstein et al., 2009). Countries without at least
one observation in each of the conditions were excluded from the meta-
analysis.
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Effects on Behavioral Intentions, Policy Support,
and Information Seeking

Our first set of analyses tested the effect of message framing
on behavioral intentions, attitudes toward two types of poli-
cies, and information seeking. Results indicated that framing
messages in terms of losses vs. gains had extremely small,
non-significant effects on (1) intentions to engage in protec-
tive behavior a 0.03 increase on a 7-point scale; F(1, 35.17) =
2.70,p=.110,d=0.03,95% CI [~ 0.01, 0.07], T = 0.005; (2)
support for policies that empower individuals to make deci-
sions about COVID-19 a 0.01 increase on a 7-point scale; F(1,
15871)=0.05, p = .826, d = 0.004,95% CI [ 0.03, 0.04], T° =~
0; (3) support for policies that extend governments’ ability to
stop the spread of COVID-19 a 0.04 increase on a 7-point
scale; F(1, 15877) = 3.46, p = .063, d = 0.03, 95% CI
[0.002, 0.06], > =~ 0; and (4) the probability that par-
ticipants sought additional information about COVID-19
(a 1.2% point decrease; z = — 1.80, p = 071, d = —
0.008, 95% CI [~ 0.02, 0.004], T° = 0). Notably, the
low T* values suggest that the estimated effects of mes-
sage framing on our outcomes of interest were consis-
tent across countries (see Fig. 2).

While we found little evidence of between-country hetero-
geneity in the effects of message framing on behavioral inten-
tions, attitudes, and information seeking, we next examined
whether these estimated effects were moderated by methodo-
logical features of the study, such as (a) the version of the
framed message (versions 1-3), (b) the sampling pool (panel,
non-panel), and (c) the order in which participants completed
the two bundled studies (present experiment first, present ex-
periment second). To do so, we separately added each
moderator-of-interest and its higher-order interaction with
message framing as effect-coded factors in the mixed-effects
models described above. Results did not indicate that the mes-
sage framing effects interacted with any of the moderators of
interest (ps > .138).

To probe the robustness of the estimated effects of message
framing on behavioral intentions, attitudes, and information
seeking, we performed exploratory multiverse analyses (also
sometimes described as a specification-curve analysis;
Simonsohn et al., 2020; Steegen et al., 2016).6 The present
multiverse analyses examined how 398 justifiable approaches
to data processing and modeling affected our conclusions.

¢ Such multiverse analyses acknowledge that (1) there are often many justifi-
able approaches to processing and modeling data, (2) justifiable differences in
the processing and modeling of data can change the inferences one might draw
from the data, (3) examining different data processing and modeling ap-
proaches helps probe the robustness of a set of results, and (4) reporting how
different data processing and modeling approaches impact results can improve
the transparency and credibility of research findings (Lebel et al., 2018). In the
main text, we describe the results of multiverse analysis models that con-
verged. Nevertheless, we describe the results of additional analytic approaches
that yielded model convergence issues in the SI.
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Fig. 2 Loss-framed vs. gain-framed messages regarding COVID-19 in-
fluenced anxiety but not behavioral intentions, policy support, or infor-
mation seeking. Cohen’s d was used as the effect size, with positive
values indicating higher levels of the outcome variable in the loss-
framed vs. gain-framed condition. Dots and bars represent the effect size
estimates and 95% confidence intervals respectively. Country-level effect

Most approaches indicated that message framing did not im-
pact intentions to engage in protective behavior (87% of
models) or support for COVID-19-related policies (67% of
models). In the scenarios where the estimated message fram-
ing effects were significant, the magnitudes were extremely
small (i.e., less than a 0.06 change on a 7-point behavioral
intentions measure; less than a 0.20 change in a 7-point policy
support measure). Many justifiable data processing and ana-
lysis approaches did indicate that framing messages in terms
of losses (vs. gains) decreased information seeking (80% of
models). However, in these scenarios, the magnitude was
small (i.e., less than a 4% point decrease in the probability
of seeking information; see S7 for more information).

Effects on Self-Reported Anxiety

The next set of analyses examined whether loss-framed vs.
gain-framed messages had a differential impact on self-
reported anxiety. Results indicated that participants reported
higher levels of anxiety after being exposed to loss- (M =2.58,
SD = 1.18) vs. gain-framed (M = 2.30, SD = 1.14) messages,
F(1,15881)=253.67, p <.001,d=0.25,95% C1[0.21, 0.29],
T = 0.007. Once again, the low T° value suggests that the
estimated effect of message framing on anxiety was consistent
across countries (see Fig. 2).

size estimates are denoted in black and overall effect size estimates are
denoted in yellow. Country names are denoted by their International
Organization for Standardization codes. To improve the viewability of
the x-axis, 40 countries with fewer than 30 participants per group (i.e.,
relatively wide error bars) are removed from the plot. Nevertheless, these
countries are still included in the overall effect size estimates

To assess these anxiety results in terms of practical per-
spective, we estimated the association between (a) self-
reported personal exposure to COVID-19 (a presumably
anxiety-producing event that was measured as a binary vari-
able in the pre-study survey), and (b) experienced anxiety after
the framing manipulation. The estimated effect of message
framing on anxiety was nearly 1.5 times the size of the esti-
mated association between actual exposure to COVID-19 and
anxiety (which was associated with a 0.19 increase on the 5-
point anxiety measure). Thus, in practical terms, the effect of
message framing on anxiety appeared substantial. That being
said, comparing the size of these relationships could be com-
plicated by the fact that people who were exposed to COVID-
19 and avoided negative outcomes could have decreased
(rather than increased) anxiety.7 Future research is needed to
further benchmark the relative size of loss- vs. gain-framing
on self-reported anxiety.

Similar to the analyses of the other outcome variables, we
next examined whether the estimated effect of framing on
anxiety was moderated by methodological features of the
study. Results did not indicate that the effect of message fram-
ing on anxiety was moderated by the version of the message (p
= .368) or the sampling pool (p =.799). This implies that the

7 We thank the review team for this point.
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underlying construct itself (loss vs. gain framing), rather than
the particular wording associated with any instantiation of it,
drives the effects. Inconsequentially, the message framing ef-
fect was moderated by the order in which participants com-
pleted the study, F(1, 15880) = 4.35, p = .037. Follow-up
contrasts indicated that the effect of framing on anxiety was
slightly larger when participants completed our study second
(where message framing led to a 0.32 shift on the 5-point
anxiety measure) vs. first (where message framing led to a
0.24 shift in the anxiety measure). It could be the case that
completing the other study first (which also asked participants
to read COVID-19 health messaging) heightened attention to
COVID-19, and thus magnified the anxiety effects observed
in the present data. Importantly, however, the observed effect
of message framing on anxiety was significant regardless of
the order of the studies (both ps < .0001) and the moderation
by study order was relatively inconsequential in size com-
pared to the overall effect of loss- vs. gain-framing.

Finally, we conducted a multiverse analysis to examine
how 162 justifiable approaches to data processing and model-
ing affected our conclusions about anxiety. Strikingly, a/l 162
justifiable data processing and modeling approaches exam-
ined in the multiverse analysis indicated that framing mes-
sages in terms of losses (vs. gains) significantly increased
anxiety (all ps < .001; all mean differences > 0.21). These
results suggest that the inferences regarding the effects of
message framing on anxiety are robust across a wide variety
of justifiable analytic decisions.

Additional Analyses Regarding Pre-Study Worry

Our analyses to this point have examined anxiety in response
to the framed messages. However, the pre-study survey also
included two items assessing anxiety-relevant states: worry
regarding one’s physical and emotional health. Both items
were moderately correlated (» = .58) and answered on 5-
point scales (1 = Not at all worried, 5 = Extremely worried).
For simplicity, we averaged the two items and refer to this
combined index as pre-study worry. (Statistical significance
of results remains unchanged when we analyze the two items
separately.)

In order to be maximally comprehensive, we conducted a
set of exploratory (post-hoc) analyses concerning whether loss
(vs. gain) framing would exert differential effects on any of
the four outcome variables for individuals higher (vs. lower)
on pre-study worry. That is, we tested whether pre-study wor-
ry moderated any of the message framing effects documented
above. To test this possibility, we modeled each outcome var-
iable with (a) frame entered as an effect-coded factor, (b) pre-
study worry entered mean-centered, (c) their higher-order in-
teraction, and (d) random intercepts for country. For behav-
ioral intentions, policy support, and post-study anxiety, we
used linear mixed-effect models; for information seeking, we
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used a logistic mixed-effect model. For all outcomes, there
was not a significant interaction between message framing
and pre-study worry (p > .43), suggesting that the effect of
message framing did not depend on levels of pre-study worry.

Summary

While framing messages in terms of loss (versus gain) con-
ferred little-to-no measured benefits, such loss framing
exerted moderately sized and extremely consistent costs in
terms of increased state anxiety (see Fig. 2). Moreover, the
results for anxiety appeared consistent across countries, mes-
sage wording, sampling pool, study order, and analytic
choices—increasing confidence about generalizability.

Discussion

The COVID-19 pandemic (and its aftermath) highlights a crit-
ical need to effectively communicate health information to the
global public. It also highlights the importance of rapidly test-
ing psychological interventions on a global scale. We exper-
imentally tested the differential effects of framing messages in
terms of losses vs. gains on COVID-19-related behavioral
intentions, policy attitudes, information seeking, and experi-
enced anxiety.

Results indicated that message framing had little-to-no
measurable benefit for behavioral intentions, policy attitudes,
or information seeking, but did have a significant emotional
cost in terms of increased anxiety. These results were consis-
tent across 84 countries, three variations of the message fram-
ing wording, across semi-representative and non-
representative samples, across survey order, and across 560
data processing and analytic choices. Taken together, these
results imply that the conceptual difference between loss-
and gain-framing accounts for its effect on anxiety (rather than
any particular phrasing of stimuli, culturally specific connota-
tion, methodological feature, or data analytic approach).

The effect of message framing on anxiety when reading
loss- vs. gain-framed health recommendations was nearly
1.5 times the size of the association between self-reported
personal exposure to COVID-19 and anxiety when reading
the health messages, revealing the important practical impact
of loss framing. Because heightened anxiety has been associ-
ated with major causes of morbidity and mortality, diminished
coping abilities, and neuroendocrine dysregulation, the
heightened levels of anxiety under loss-framed messages rep-
resent an important outcome. Of course, the anxiety triggered
in our study was relatively mild compared to acute levels
associated with clinically-diagnosable anxiety disorders.
Indeed, the average post-treatment anxiety was quite low in
both framing conditions (2.58/5 and 2.30/5 for the loss and
gain conditions, respectively). Nevertheless, public health
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communicators should benefit from learning that gain-framed
messages COVID-19 messages are at least as effective as loss-
framed messages in their impact on behavioral intentions, pol-
icy attitudes, and information seeking behavior—but induce
significantly less anxiety at a population level.

While some commentators have urged organizations to
“scare people” when communicating COVID-19 health infor-
mation (e.g., in the New York Times; Rosenthal, 2020), the
present results cast doubt on the wisdom of reminding people
how much they stand to lose during the pandemic. Despite
eliciting higher levels of anxiety, loss-framed (vs. gain-
framed) messages did not meaningfully change behavioral
intentions, information seeking behavior, or policy attitudes
in the context of COVID-19. Admittedly, literature on fear
appeals is nuanced (e.g., Kok et al., 2018; Peters et al.,
2018). But because the present study is the largest and most
globally representative study ever conducted on message
framing and anxiety, there is compelling evidence that trig-
gering anxiety through COVID-19 messaging does not im-
prove behavioral intentions, attitudes, or actual behavior—at
least in this context.

More generally, the present results contribute to a nascent
literature broadening the scope of behavioral decision (nudge-
style) interventions beyond strictly behavioral outcomes.
Fields such as public health and health psychology have long
considered affective states to be crucial outcome variables in
and of themselves (e.g., Epel et al., 2018; Mikels et al., 2016;
Taylor, 2021). The field of communication has also begun to
consider affect as both an outcome itself and as a mediator of
behavioral outcomes (Hameleers, 2021; Wong et al., 2013;
Nabi et al., 2020). In the present work, we build both on these
fields, and on emerging literature in behavioral decision re-
search (Allcott & Kessler, 2019; Haushofer et al., 2021; Zlatev
& Rogers, 2020), to propose that emotional consequences
should be considered when evaluating the costs vs. benefits
of nudge-style interventions (c.f., Glaeser, 2005).8 In the pres-
ent case, under an expanded cost-benefit analysis that includes
emotional consequences (c.f. Dukes et al., 2021), messages
framed in terms of gains appear superior (for related
discussion, see Loewenstein & O'Donoghue, 2006).

Limitations and Future Directions

Despite its global scope, the present experiment features some
methodological limitations. First, it remains unknown whether
sustained framing interventions (rather than single shot) could
have stronger effects. Given that the measures rely on self-
report and that the anxiety effects are measured immediately
(rather than over time), it is unclear to what extent such effects

8 This idea is not new. Economist Jeremy Bentham’s original (1879) concep-
tion of utility emphasized happiness as “the greatest good” (for discussion, see
Lerner et al., 2022).

would persist outside of the specific experimental context.
Second, the behavioral intentions variable exhibited restric-
tion of range, which may have contributed to diminishing a
message framing effect. However, behavioral intentions had
sufficient variance to correlate with other expected predictors
in the study (e.g., self-reported mask wearing), providing
some evidence that the range was not sufficiently limited to
preclude the detection of meaningful relationships. Moreover,
we did not observe restrictions of range on policy attitudes and
information seeking (variables that we similarly did not find
affected by message framing).

A few future directions merit note. Most centrally, future
research is needed to understand the lack of differential effects
of loss vs. gain message framing on behavioral intentions,
policy support, and information seeking. Perhaps the strongest
explanation for why loss-gain framing shows substantial ef-
fects in other contexts—but not here—is because the present
set-up differs substantially from classic loss-gain work on risk
preferences. In canonical risk preference paradigms (e.g.,
Dorison & Heller, 2022; Kahneman & Tversky, 1979;
Ruggeri et al., 2020; Tversky & Kahneman, 1991), partici-
pants are confronted with choices between a sure option and
a risky gamble. Importantly, probabilities for each option are
provided. Prior research identifies a robust effect that general-
izes across contexts: people are typically risk-averse when the
choice options are presented as losses but risk-seeking when
choice options are presented as gains. Our paradigm intention-
ally deviated from this large body of research on loss-gain
framing effects on risk preferences. In the present paradigm,
probabilities were unknown and participants were not present-
ed with a choice between a sure option and a risky gamble
because it would have been unrealistic to provide known
probabilities about the pandemic. Thus, the present paradigm
follows more directly from research in the health psychol-
ogy literature that compares health actions associated with
gains (e.g., wearing sunscreen to clear skin) vs. inaction
associated with losses (e.g., not wearing sunscreen to skin
cancer). This literature has yielded mixed results
(Rothman & Salovey, 1997; Rothman & Sheeran, 2021)
for the effects of framing, suggesting that key moderators
remain to be identified (for reviews, see Levin et al.,
1998; van’t Riet et al., 2016).

There is at least one study, however, that used a reasonably
comparable paradigm but which found divergent results:
Abhyankar et al. (2008) found a loss-frame advantage on in-
tentions to obtain the MMR vaccine for one’s child. It could
be the case that the effects of loss- vs. gain-message framing
differ when assessing health intentions for oneself vs. another
person, especially when the other person is a child under one’s
care. Additional possibilities include that there may be some-
thing specific about an unfolding (and highly uncertain) pan-
demic that blunted such effects or that the gain/loss manipu-
lations were weaker in the present study.
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Four additional future directions merit note. First, fol-
lowing from the point above, while we found limited het-
erogeneity by country, future research could explore het-
erogeneity in the effect of message framing across other
dimensions (e.g., such as the tightness vs. looseness of the
culture; Gelfand et al., 2021; Uskul et al., 2009). Indeed,
it could be the case that our operationalization of country
was limited by the manner in which we sampled partici-
pants. Second, while we also found limited heterogeneity
in the effect of message framing across the different ver-
sions of loss and gain framing, future research could ex-
amine additional versions of these messages (e.g., self- vs.
other-focused messages). Third, while we conducted an
initial set of analyses with the pre-study survey (focused
on pre-study worry), future research could test a more
comprehensive set of hypotheses using these data.
Finally, while the present work expanded the scope of
nudge-style outcomes beyond behavior to include anxiety,
future research is needed to further integrate emotional
outcomes (both immediate and long-term) into cost-
benefit calculations for implementing nudge-style inter-
ventions (e.g., framing). Not only does the subjective ex-
perience of emotion matter in and of itself (anxiety creates
suffering) but also the myriad effects of emotion on health
(e.g., Emdin et al., 2016; Kubzansky & Kawachi, 2020)
and health behavior (e.g., Dorison, Wang et al., 2020;
Dorison, Klusowski et al., 2020; Ferrer et al., 2020) mat-
ter as well.

Conclusion

In a global experiment spanning 84 countries and nearly
16,000 participants, loss vs. gain message framing had a wide-
spread effect on self-reported anxiety while exerting no nota-
ble effects on cognitive and behavioral outcomes related to the
COVID-19 pandemic. To the extent that policymakers and
health organizations aim to minimize anxiety during a pan-
demic that has engendered high levels of stress and illness, our
results provide evidence that gain framing may be superior to
loss framing in communicating COVID-19 prevention mes-
sages. The results hold theoretical implications for multiple
literatures, including research on health message framing, so-
cial influence, affective science, and public policy. More gen-
erally, the results underscore the lesson that, for policymakers
and health organizations, large-scale collaborations can pro-
vide empirical answers to global questions (Coles et al., 2022;
Forscher et al., in press), freeing communicators from having
to rely on either intuition or speculation about applications of
theory in particular contexts (c.f., Haushofer & Metcalf,
2020).
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