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Americans’ early behavioral responses to COVID-19

Branden B. Johnson and Marcus Mayorga

Decision Research, Eugene, OR, USA

ABSTRACT
Understanding human responses to pandemics can improve public
health. A survey of US residents (n¼ 2004) February 28, 2020,
very early in the coronavirus pandemic, tested predictors of five
“protective” actions: washing hands, wearing masks, avoiding travel,
avoiding large public gatherings, and avoiding Asians (given COVID-
19’s first appearance in China). We added to the Protective Action
Decision Model—positing threat, protective action, and stakeholder
perceptions as immediate predictors of intentions—objective and
subjective coronavirus knowledge as predictors of these perceptions,
and psychological distance to predict threat perceptions. We pre-
sumed objective and subjective knowledge were affected by follow-
ing US and China news about COVID-19. Structural equation
modeling indicated adequate fit for this parsimonious model; vari-
ance explained in behavioral intentions ranged from .12 (handwash-
ing) to .33 (Asians). Behavioral intentions rose with higher threat,
action, and stakeholder (trust) perceptions, psychological distance
reduced threat perceptions, objective knowledge reduced threat and
action perceptions but increased trust, and subjective knowledge did
the opposite. Coronavirus-news following increased both objective
and subjective knowledge, but subjective knowledge exhibited
stronger associations and US news dominated China news. Moderate
model fit and variance explained might reflect model parsimony
and/or data collection when US cases were in the low double digits.
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Introduction

The sudden observation in Wuhan, China in December 2019 of humans infected with
a new coronavirus (officially SARS-CoV-2 virus) provides yet another example of
scientists and policymakers being surprised as a virus observed in animal and/or bird
populations, or transmitted by mosquitoes, became virulent in humans (e.g., two coro-
naviruses: SARS 2002–2003, MERS 2012; recent major outbreaks of Ebola virus,
2014–2016, and Zika virus, 2015–2017). The virus’ multiple impacts on the human
body—primarily pulmonary (lung), but with cardiac and other effects—were designated
as the disease COVID-19. Spreading in exponential fashion throughout the world, as of
late January 2021 the U.S. had officially recorded nearly 26 million cases (about a quar-
ter of the world’s total) and nearly 432,000 deaths, according to U.S. Centers for
Disease Control and Prevention (CDC) records. Understanding how people react to
such novel and rapidly expanding hazards under uncertainty is necessary to learn how
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to avoid either undue apathy or undue panic in behavioral responses. Here we use a
cross-sectional survey of Americans in late February—launched on the very day that the
first non-travel-related case of COVID-19 was announced in the U.S., with 43 total
national cases officially noted by the CDC as of March 2 (and 17 cases according to
Johns Hopkins University records)—to test a model of public protective behavioral
actions and intentions early in the U.S. pandemic. We find that the model works for
multiple COVID-19 protective behavior intentions, if with variations in the strength of
links between specific variables.

Background

As our data collection occurred February 28, 2020, it is important to start by putting
the study into its temporal context. Just two months earlier, on December 31, 2019,
health officials in Wuhan, China reported a cluster of cases involving an unknown
pneumonia; a month earlier, on January 30, the World Health Organization (WHO)
had declared the outbreak driven by this novel coronavirus (SARS-CoV-2) a Public
Health Emergency of International Concern; February 12 a top CDC official announced
it was discouraging general public use of masks to preserve scarce supplies for health
care personnel, unless sick or potentially exposed; on the day of our survey’s launch the
CDC announced the first confirmed (on February 26 and 28) non-travel-related cases
of human-to-human transmission in the U.S.; two weeks later (March 11) WHO
declared the outbreak a pandemic; the likelihood of airborne (March 26) and asymp-
tomatic (April 24) transmission, and official public health suggestions to wear cloth
masks (April 3), arose still later
(Kupferschmidt 2020; on non-travel-related cases, Jorden et al. 2020; on mask-wear-

ing, U.S. Centers for Disease Control and Prevention (USCDC ) 2020). In other words,
this was an extremely novel infection in the U.S. when we first surveyed our American
sample, with high uncertainty in immunology, epidemiology and policy, and thus pos-
ing high uncertainty for the public on how to respond.
Multiple theories of behavior and behavior change have been applied to understand

hazards-related behavior (e.g., the Health Belief Model, Becker 1974; Protection
Motivation Theory, Rogers 1975; Theory of Planned Behavior, Ajzen 1985; the
Extended Parallel Process Model, Witte 1992; Person relative to Event theory, Mulilis
and Duval 1995 ). However, the Protective Action Decision Model (PADM) of Lindell
and Perry (2004; 2012; Lindell 2018) is of particular interest here. As predictors of
behavioral intentions it complements “threat perception” and “protective action
perception” measures, which overlap with factors proposed in other models, with
“stakeholder perception” measures that other models lack. These models are often
applied to hazards in which agency is restricted primarily to individuals: e.g., health
officials can provide information about the dangers of excessive sun tanning, but it is
the potentially exposed who must decide whether and how to protect themselves.
However, impersonal organizations and institutions can play a major role in manage-
ment of infectious disease epidemics (e.g., by imposing quarantines or providing vaccin-
ation opportunities), as for many other hazards (e.g., nuclear power accidents).
Stakeholder perceptions can affect behavioral intentions in diverse, often divergent
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ways: e.g., trust in authorities might lead people to comply with their directives (e.g.,
shelter in place, evacuate) or reduce intentions to protect oneself on the assumption
that authorities will take adequate protective action (e.g., Wachinger et al. 2013).
Thus, we began by assuming that higher threat (risk) perceptions, greater belief in

certain attributes of protective actions (e.g., risk reduction efficacy) or of one’s own
response efficacy (e.g., resource sufficiency; Johnson 2019), and high trust in stakehold-
ers would increase intentions to take a given protective action against the novel corona-
virus. We followed Johnson (2019) in modifying the usual approach to testing the
PADM (i.e., using a count of the number of protective actions adopted) by implement-
ing a stages of behavior change measure (e.g., Weinstein 1988) for “intentions” so that
we can distinguish people who have actually taken the protective action from those who
intend to adopt it, are considering it, or have never heard of the action. PADM percep-
tions’ predictive validity for Zika protective intentions differed across both behaviors
and behavioral stages (Johnson 2019), suggesting the utility of this stages approach for
understanding COVID protective action responses.

H1. Intentions to adopt COVID-19 protective actions will increase as threat perceptions,
action perceptions (risk reduction efficacy, resource sufficiency, utility for other purposes),
and stakeholder perceptions (trust in government) increase.

However, we also wanted to test whether and how the PADM might fit with other
factors often explored in risk analysis. The model conceives of the threat, protective
action, and stakeholder perceptions as generated through interaction of varied personal
characteristics (e.g., resources, past experience with a hazard, demographics) and expos-
ure and attention to, and comprehension of, varied information types (e.g., from envir-
onmental and social cues to messages from formal information sources). No empirical
PADM study to date has tested these generic factors’ effects on the three perceptions.
By including measures upstream from perceptions, we can begin to explore which infor-
mation and individual differences are pertinent for 2019-nCoV.
As predictors of threat perceptions, we posited the following:

H2. As psychological distance increases, threat perceptions will decrease.

Psychological distance (Liberman and Trope 2008)—i.e., whether the hazard seems
distant or close in time, space, and effects on people like oneself, and uncertain or cer-
tain—has been examined particularly in risk analysis for its effects on climate change
perceptions and communication, mostly finding that psychological proximity helps
motivate pro-environmental behavior or policy support (Rickard et al. 2016). For Zika
threat perceptions before exposure to information about the virus, seeing the threat as
distant in time, space, and from people like oneself reduced both personal risk ratings
and concern about local mosquito transmission of the virus, which then reduced inten-
tions to adopt mosquito control behaviors; uncertainty had no effect (Johnson 2018).
We expected a similar inverse relation between psychological distance from the corona-
virus and threat perception, particularly given that we were analyzing beliefs from early
in the pandemic’s U.S. timeline.
When we turn to other predictors of PADM perceptions, we raise the question:

RQ1. How do objective and subjective knowledge, relate to threat, action, and/or stakeholder
perceptions?

HUMAN AND ECOLOGICAL RISK ASSESSMENT 3



As little was yet known even by scientists about the virus and its control in late
February 2020, we expected objective knowledge might amplify or attenuate these per-
ceptions, per the Social Amplification of Risk Framework (Kasperson et al. 1988).
Subjective knowledge may or may not be positively correlated with objective knowledge,
but can have different, also unpredictable (positive or negative) associations with per-
ceptions. For example, subjective and objective knowledge of genetically modified food
in U.S., U.K., and French samples were correlated at r¼ 0.36 (p < .01), but only sub-
jective knowledge significantly predicted willingness to eat such food (House et al.
2004); by contrast, driver behavior given child pedestrians’ presence was more associ-
ated with the low objective risk than the high subjective risk (Howarth 1988).

RQ2. How does following of coronavirus news affect subjective or objective knowledge?

We posited that coronavirus news following might shape both objective and subject-
ive knowledge, given that the novelty of the virus and general absence of personal
experience at this stage of the U.S. epidemic meant most people would get their infor-
mation from traditional and/or social media. Although we suspect that news following
might increase subjective knowledge, its effect on objective knowledge was less clear.
Other factors—e.g., culture (Douglas and Wildavsky 1982; Kahan 2012), conspiracist

thinking (e.g., Swami et al. 2011); prejudice (e.g., Pettigrew and Meertens 1995); scien-
tific deference (e.g., Brossard and Nisbet 2006), specific information sources (e.g., Wirz
et al. 2020)—were also candidates, but were either not included in this initial wave of a
longitudinal panel research design given instrument length constraints, needed to be
assessed in relation to fuller measures (conspiracist, prejudice), or required more ana-
lysis (content of information sources) before they could be used effectively. We also
avoided here looking at direct paths (e.g., from objective knowledge to intentions).
Based on available information at this early stage of the pandemic, the behavioral

options we included were hand-washing, mask wearing, avoiding travel to infected
areas, avoiding large public gatherings, and avoiding Chinese or people of Asian des-
cent. These were either part of CDC advice, subject to official policy (primarily via
travel bans, as self-isolation policies had not yet been imposed), or identified as issues
in media reports (anti-Asian acts or avoidance).

Methods

We recruited 2004 American members of the Prolific online panel to answer a February
28, 2020 coronavirus survey, the day that the U.S. Centers for Disease Control and
Prevention announced the first known cases of community (i.e., unrelated to travel, dir-
ectly or indirectly) transmission of the novel coronavirus. This research was approved
as exempt by the Decision Research Institutional Review Board, and subjects explicitly
indicated their willingness to participate after reading the informed consent form.
The sample was 49.7% male, 48.9% female (1.4% choosing not to provide a gender),

with a mean age of 35.31 (SD ¼ 13.21). In terms of education, 54.7% of participants
possessed a 4-year degree or higher. A sample majority identified as liberal (61.4%;
19.0% moderate, 19.5% conservative). Based on U.S. Census 2019 American
Community Survey estimates, this sample was equally female, younger, and more edu-
cated than U.S. adults generally.
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Measures excluding behavioral intentions appear in Table 1. Threat, protective action,
and stakeholder perceptions were latent variables measured by several items each. The
conditional phrasing of the personal risk item used here follows Brewer et al. (2004),
who proposed that conventional risk perception measures (i.e., without the second

Table 1. Non-behavioral measures.
Label Question Answer options

News following How closely are you following news about
the coronavirus infections in China/the
United States?

1 not at all, 2 not too closely, 3 somewhat
closely, 4 very closely

Subjective knowledge How much do you know about the
coronavirus?

1 never heard of it, 2 heard of it but don’t
know any more, 3 know about it in
general but not details, 4 know some
details about it, 5 know a lot of details
about it, 6 I am an expert on the
coronavirus

Objective knowledge Count of correctness of 15 original item
responses (e.g., “Most people who get
sick with the coronavirus recover”)

1 true, 2 maybe true, 3 don’t know, 4
maybe false, 5 false (reversed)

Psychological distance Adaptation of 12 items tapping 4 (e.g.,
“The coronavirus will mostly affect areas
far from here”; Spence et al. 2012)

1 strongly disagree, 2 somewhat disagree,
3 neither agree nor disagree, 4
somewhat agree, 5 strongly agree

COVID prevalence Coronavirus cases in county Absolute number
Threat perceptions
Personal risk How much risk does the coronavirus pose

to you or your family, if you or your
family don’t do anything new to protect
yourself against the coronavirus?

1 no risk, 2 slight risk, 3 some risk, 4
moderate risk, 5 high risk, 6 extreme risk

Concern How concerned are you that the
coronavirus will spread to where
you live?

1 not at all concerned, 2 slightly
concerned, 3 somewhat concerned, 4
moderately concerned, 5 highly
concerned, 6 extremely concerned

US risk How much risk does the coronavirus pose
to the U.S.?

1 no risk, 2 slight risk, 3 some risk, 4
moderate risk, 5 high risk, 6 extreme risk

Global risk How much risk does the coronavirus pose
to the world?

1 no risk, 2 slight risk, 3 some risk, 4
moderate risk, 5 high risk, 6 extreme risk

Protective action perceptions
Efficacy_H This action will keep coronavirus risks low

for my household
1 strongly disagree, 2 disagree, 3

somewhat disagree, 4 somewhat agree,
5 agree, 6 strongly agree

Efficacy_C This action will keep coronavirus risks low
for vulnerable people in my community
not in my household

1 strongly disagree, 2 disagree, 3
somewhat disagree, 4 somewhat agree,
5 agree, 6 strongly agree

Relevance This action is/is NOT relevant to
my household

NA

Utility This action will be useful for purposes
other than protecting against the
coronavirus

1 strongly disagree, 2 disagree, 3
somewhat disagree, 4 somewhat agree,
5 agree, 6 strongly agree

Resource sufficiency My household has the time, money, skills
and/or other resources needed to take
this action

1 strongly disagree, 2 disagree, 3
somewhat disagree, 4 somewhat agree,
5 agree, 6 strongly agree

Stakeholder perceptions
Trust CDC Please rate how much you trust the CDC to

help protect Americans from the
coronavirus

1 no trust, 2 slight trust, 3 some trust, 4
moderate trust, 5 high trust, 6
extreme trust

Trust WHO Please rate how much you trust the World
Health Organization (WHO) to help
protect Americans from the coronavirus

1 no trust, 2 slight trust, 3 some trust, 4
moderate trust, 5 high trust, 6
extreme trust

Trust Trump Please rate how much you trust the Office
of the President (including staff people)
to help protect Americans from the
coronavirus

1 no trust, 2 slight trust, 3 some trust, 4
moderate trust, 5 high trust, 6
extreme trust
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clause) could confound risk perceptions with behavioral intentions, when here we want
to predict the latter with the former. U.S. and global risk perceptions also were meas-
ured. Besides concern, we included other affective measures (how very bad-very good
the coronavirus makes you feel; how much do you dread it; likelihood of a large out-
break in the U.S. in the next five years), but given high inter-item correlations their
addition decreased model fit. Protective action perceptions employed here included how
effective the behavior was deemed to be for reducing risk to the household and to the
vulnerable members of the community, and how much the behavior was thought to
protect against other hazards, found to increase behavior adoption. Relevance, utility,
and resource sufficiency also were measured, but their inclusion in action perception
also reduced model fit.
Behavioral intentions were elicited for five protective actions, specifying that “My

household” has never considered taking this action, is considering it, decided to take
this action, has taken this action, or has taken this action and will continue to take this
action as needed. The distribution of these intentions is displayed in Table 2. The
answer “decided against taking this action” is omitted for this analysis, to provide an
ordinal response scale, thus sub-samples varied in size and did not equal the total sam-
ple size. Behaviors were washing hands with soap and warm water many times a day
(n¼ 1990), wearing a mask when going out in public (n¼ 1775), avoiding travel to
infected areas in China or other countries, including U.S. areas where people have been
infected (n¼ 1967), avoiding large public gatherings (including formal organized events
such as concerts, sports events, or fairs, or informal gatherings like going to the mall,
school, work or other places where lots of people happen to be; n¼ 1870); and avoiding
people from China or other Asian countries (n¼ 1857). The Pearson correlations
among these intentions are displayed in Table 3.
Analyses were structural equation models estimated using R version 3.6.3 and pack-

age lavaan version 0.6. Models were estimated using maximum likelihood estimation.
All parameter estimates presented are standardized.

Table 2. Behavioral intention percentages.

n¼ 2002
Decided
Against†

Never
considered Considering

Decided For
(Intention)

Have
Taken Maintaining

Hand wash 0.2% 2.1% 4.3% 5.5% 12.3% 75.6%
Face mask 11.1% 47.5% 32.2% 3.2% 3.0% 3.1%
Avoid travel 1.2% 29.4% 14.2% 14.2% 9.8% 31.2%
Avoid public gatherings 6.4% 35.0% 33.1% 8.1% 6.3% 11.0%
Avoid Asians 6.9% 74.0% 9.4% 3.4% 2.3% 3.9%
†Removed from further analysis to allow creation of an ordinal intentions index

Table 3. Correlation matrix of behavioral intentions.
Wash hands Wear mask Avoid travel Avoid public gatherings

Wash hands
Wear mask 0.05�
Avoid travel 0.14��� 0.22���
Avoid public gatherings 0.13��� 0.37��� 0.31���
Avoid Asians –0.01 0.32��� 0.25��� 0.36���
� p < .05 ��� p < .001
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The model was built as postulated in the Protective Action Decision Model (PADM)
of Lindell and Perry (2012), plus the upstream variables discussed above. In this model,
behavioral intentions are predicted by the latent variables of action perceptions, stake-
holder perceptions, and threat perceptions. Action perceptions and stakeholder percep-
tions are predicted by knowledge (objective and subjective). Threat perceptions are
predicted by knowledge indicators and perceived psychological distance. Lastly, know-
ledge indicators are predicted by US and Chinese news following. Descriptive statistics
for all variables included in the models (for the entire sample) are displayed in Table 4.

Results

All five models converged normally (Table 5). Model fit was modest by CFI and TLI
statistics, but good for RMSEA. Proportion of variance explained by the model was
modest, from 12% to 25% across the five behavior models.

Table 4. Descriptive Statistics for Model Variables.
N¼ 2002 Mean (SD) Median Minimum Maximum

Trust in the CDC 4.18 (1.22) 4 1 6
Trust in WHO 4.03 (1.29) 4 1 6
Trust in the Office of the President 2.20 (1.46) 2 1 6
Psychological Distance 3.31 (0.47) 3.33 1.67 4.58
Objective Knowledge 3.60 (0.40) 3.6 2.2 4.73
Subjective Knowledge 4.04 (0.63) 4 1 6
Personal Risk Perception 2.79 (1.10) 3 1 6
US Risk Perception 3.67 (1.16) 4 1 6
Global Risk Perception 4.30 (1.11) 4 1 6
Affect 23.98 (16.16) 23 0 100
Keeps household risks low
Wash hands 4.99 (1.00) 5 1 6
Wear mask 3.54 (1.41) 4 1 6
Avoid travel 4.93 (1.21) 5 1 6
Avoid public 4.28 (1.24) 4 1 6
Avoid Asians 2.66 (1.54) 2 1 6

Keeps community risks low
Wash hands 4.86 (1.14) 5 1 6
Wear mask 3.75 (1.42) 4 1 6
Avoid travel 4.84 (1.26) 5 1 6
Avoid public 4.31 (1.27) 4.50 1 6
Avoid Asians 2.66 (1.54) 2 1 6

Useful for other purposes
Wash hands 5.31 (1.09) 6 1 6
Wear mask 3.27 (1.53) 3 1 6
Avoid travel 2.87 (1.66) 3 1 6
Avoid public 3.25 (1.53) 3 1 6
Avoid Asians 1.86 (1.21) 1 1 6

Table 5. Convergence and model fit statistics.
Model Convergence, v2(89) CFI TLI RMSEA (90% CI) R2

Wash hands 880.97 .908 .879 (.063–.071) 11.6%
Wear mask 713.56 .927 .905 (.059–.063) 27.6%
Avoid travel 798.40 .917 .890 (.060–.068) 17.5%
Avoid public 777.52 .920 .894 (.060–.069) 24.6%
Avoid Asians 739.13 .944 .926 (.059–.067) 24.6%
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Because the only potential variance across these five models occurs in action percep-
tions and behavioral intentions—the other measured variables do not differ across
behaviors—most links exhibit similar coefficients across the five models. Thus we sum-
marize these first, before discussing outlier results. Going from left to right in the ori-
ginal model (Figures 1–5 provide the model for each of the behavioral intentions),
following news about the coronavirus had a stronger effect on subjective than objective
knowledge, but the gap was much greater for China news following than for U.S.
news following. This suggests that even at this early stage of the U.S. pandemic peo-
ple were paying more attention to coverage of the U.S. experience than to events
elsewhere. Stakeholder perceptions collectively were strongly and positively associated
with objective knowledge (with weaker links for avoiding public gatherings and
mask-wearing), but only moderately and negatively associated with subjective know-
ledge (i.e., as subjective knowledge increased, trust declined). Threat perceptions
were lower for those high in objective knowledge and who rated the virus as psycho-
logically distant, but higher for those high in subjective knowledge. Action percep-
tions (particularly for Asian-avoidance and mask-wearing) were largely negatively
associated with objective knowledge, and weakly but positively associated with sub-
jective knowledge. Variance explained was very low for objective knowledge and
action perceptions, high (> 0.350) and consistent for subjective knowledge and threat
perception, quite variable for stakeholder perception (> .380 for handwashing, and
avoiding Asians and travel; � .200 for mask-wearing and avoiding public gatherings),
and generally low but variable for behavioral intentions (.116 handwashing, to .331
avoid Asians).
Action perceptions were only weakly, and mainly positively, associated with sub-

jective knowledge (Figures 1–5). They were mostly weakly and mostly negatively

Figure 1. SEM model of handwashing intention.
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associated with objective knowledge, but stronger effects occurred for mask wearing
and Asian-avoiding: the more objective knowledge people had, the less likely they
were to rate these two actions as efficacious at reducing risk. Note that at this time
U.S. health officials were downplaying the efficacy of mask-wearing for protecting

Figure 2. SEM model of mask-wearing intention.

Figure 3. SEM model of avoiding travel intention.

HUMAN AND ECOLOGICAL RISK ASSESSMENT 9



oneself, out of concern for a run on N95 masks needed for those caring for those
with COVID-19.

Figure 4. SEM model of avoiding large public gatherings intention.

Figure 5. SEM model of avoiding Asians intention.
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As for PADM variables, action perceptions exhibited expected positive associations
with all five behavioral intentions, particularly strong for avoiding Asians, and weaker
for mask-wearing and handwashing. Threat perceptions also were positively associated
with intentions, but more strongly for handwashing and avoiding public gatherings, and
weakly for mask-wearing and Asian avoidance. Stakeholder perceptions were modestly
associated with intentions, all negatively (more trust led to lower intentions) except for
hand-washing.
Overall, the original model did a moderately good job of predicting behavioral inten-

tions, with action and threat perceptions positively and stakeholder perceptions nega-
tively associated with such intentions.

Discussion

Our main findings were consistent with our two hypotheses: greater threat, stakeholder
and action perceptions increased behavioral intentions (H1), and psychological distance
reduced threat perceptions (H2). As for our research questions, objective knowledge
reduced threat and action perceptions, and increased trust, while subjective knowledge
increased threat and action perceptions, but reduced trust in stakeholders (RQ1); and
news following increased both objective knowledge and subjective knowledge, with
stronger effects on subjective knowledge and for US news following (RQ2).
Overall model fit was adequate but not stellar, and explained variance was moderate.

Although the general patterns were similar across actions—only two latent variables,
action perceptions and behavioral intentions, could vary across actions—there was
enough variation in magnitude and sometimes sign, and in explained variance, to
underline the value of analyzing each protective behavior on its own. Although we did
not deploy the PADM perceptions on their own as predictors here, as in Johnson
(2019), both studies found that the usual approach in natural hazards studies (including
those using the PADM) of calculating protective action as a sum of behaviors adopted
does not adequately reflect the variability in responses across actions.
These results have varying implications. On the one hand, model fit and variance

explained in behavioral intentions are moderate at best for these five behaviors, which
raises questions about how complete this model is. As we noted earlier, we did not
include even all of the possible predictors that we had considered, primarily because
those data were not yet available (e.g., they were planned for future waves of data col-
lection, or required intensive content analysis not yet feasible to undertake). So we
should not take the current model as the final word on explaining coronavirus-related
behavior. On the other hand, a potentially sub-optimal model fits quite well, and par-
ticularly so given that this survey occurred so early in the US experience of the
COVID-19 pandemic. The number of US coronavirus cases—not deaths, simply instan-
ces of infection—when the survey was launched was in the low double digits, compared
to the over 25 million cases in late January 2021. Unfortunately, we do not have enough
longitudinal studies—much less longitudinal panel studies, in which the same people
are interviewed repeatedly—of responses to epidemics to know clearly whether we
should expect different models to fit differently depending upon whether they model an
early or middle or late stage of an epidemic. For example, longitudinal panel studies of
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factors in US threat perceptions (therefore not behaviors, as here) found that Ebola and
Zika predictors were almost the same at baseline (wave 1 of the respective panel stud-
ies), but individual differences had much greater effect on downward trends in threat
perception for Ebola than for Zika (Mayorga and Johnson 2019; Johnson and Mayorga
2020). Given that both diseases in the US were far less prevalent than COVID-19, and
the analytic endpoint was threat perception rather than behavioral intentions, this com-
parison can only underline the need to account for variation in model aims, model pre-
dictors, and explanatory targets.
Objective and subjective knowledge’s opposite associations with threat, action, and

stakeholder perceptions merit attention, as these two types of knowledge are not always
so neatly contrasted. Given the early timing in the pandemic of this survey, and the
then-current CDC warning against face masks being personally protective so as to
reserve the most effective masks for frontline health care workers, it seems plausible
that at this point people who were following the coronavirus news and were educated
tended to trust public health agencies to deal with COVID-19, discounted the threat,
and were more skeptical about the risk-reduction efficacy of these behaviors. We sus-
pect that this contrast might change if tested again later during the pandemic.
Limitations of this study extend beyond its data from very early in the pandemic’s

development and use of a parsimonious model. For example, the PADM has used meas-
ures of expertise (one hypothesized factor in some trust models), responsibility (i.e.,
who is expected to protect the respondent, such as government), and trustworthiness as
measures of stakeholder perceptions, while for both space and theoretical reasons (e.g.,
the overlap between judged expertise and trust) we limited our measure to trust in pub-
lic health agencies (Centers for Disease Control and Perception; World Health
Organization) and the Office of the President. As noted earlier, we assessed self-
reported news following, but have not (yet) examined influence of the content of the
specific legacy and social media outlets that people reported using. And we have not yet
applied this model to longitudinal data to see if model fit becomes stronger or weaker
when accounting for temporal changes. This study of American views cannot generalize
to non-US samples.

Conclusion

This study illustrated that even early in an epidemic of a novel pathogen—weeks before
the World Health Organization declared a pandemic—a parsimonious model involving
threat, action and stakeholder perceptions, objective and subjective knowledge, psycho-
logical distance, and news following was able to do an adequate job of predicting inten-
tions to perform five protective behaviors, including four that have been recommended
by public health officials and one deemed ineffective and misleading (avoiding Asians).
This is not to say that adding variables or collecting data later in the pandemic would
not strengthen model fit, but parsimony is valuable for purposes both practical (e.g.,
improving risk communication) and theoretical (e.g., the objective efficacy of a protect-
ive behavior does not determine the predictive validity of the model). Further testing of
this model in other societies, or for other diseases, would advance our understanding of
public response to infectious diseases.
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