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Perceived vulnerability to COVID-19
infection from event attendance: results
from Louisiana, USA, two weeks preceding
the national emergency declaration
Ran Li1, Bingcheng Yang2, Jerrod Penn1, Bailey Houghtaling3, Juan Chen4, Witoon Prinyawiwatkul3,
Brian E. Roe5* and Danyi Qi1*

Abstract

Background: Individual perceptions of personal and national threats posed by COVID-19 shaped initial response to
the pandemic. The aim of this study was to investigate the changes in residents’ awareness about COVID-19 and to
characterize those who were more aware and responsive during the early stages of the pandemic in Louisiana.

Methods: In response to the mounting threat of COVID-19, we added questions to an ongoing food preference
study held at Louisiana State University from March 3rd through March 12th, 2020. We asked how likely it was that
the spread of the coronavirus will cause a national public health crisis and participants’ level of concern about
contracting COVID-19 by attending campus events. We used regression and classification tree analysis to identify
correlations between these responses and (a) national and local COVID case counts; (b) personal characteristics and
(c) randomly assigned information treatments provided as part of the food preference study.

Results: We found participants expressed a higher likelihood of an impending national crisis as the number of
national and local confirmed cases increased. However, concerns about contracting COVID-19 by attending campus
events rose more slowly in response to the increasing national and local confirmed case count. By the end of this
study on March 12th, 2020 although 89% of participants agreed that COVID-19 would likely cause a public health
crisis, only 65% of the participants expressed concerns about contracting COVID-19 from event attendance. These
participants were significantly more likely to be younger students, in the highest income group, and to have
participated in the study by responding to same-day, in-person flyer distribution.

Conclusions: These results provide initial insights about the perceptions of the COVID-19 public health crisis during
its early stages in Louisiana. We concluded with suggestions for universities and similar institutions as in-person
activities resume in the absence of widespread vaccination.

Keywords: COVID-19, Infectious disease transmission, Social distancing, Risk reduction behavior, Guideline
adherence, Louisiana, Higher education, College students, Classification tree analysis
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Background
Individual perceptions of personal and national threats
posed by COVID-19 have undoubtedly shaped initial
public response to and ultimately the speed and geo-
graphical diffusion of the most disruptive public health
crises in the past century [1]. Public perceptions are an
important component of global responses to the pan-
demic. For example, public reaction to national level
communications critically impacted how the pandemic
unfolded in the United Kingdom [2]. Individual percep-
tion of infection risk is a critical parameter in epidemio-
logical prediction models [3], but such perceptions may
not be regularly collected despite their potential effect
on individual and public health officials’ response times
during critical action windows. For example, a single-day
delay in COVID-19 response times across Chinese prov-
inces during early 2020 significantly increased the newly
confirmed case rate by 2.2%, which translated to an average
of 497 more confirmed cases per 10,000 population per
square kilometer [4]. Rapid response ultimately relies upon
broad-based compliance by populations, which stems from
the perceived risk of the evolving phenomenon among
individuals.
Several empirical regularities in human response dur-

ing epidemics provide context for understanding con-
temporary responses to COVID-19. For example,
women have been found about 50% more likely to adopt
non-pharmaceutical protective responses (e.g., mask
wearing, hand washing) during several prior respiratory
epidemics [5]. Among Dutch residents, those who were
more likely to undertake preventative actions in re-
sponse to the threats of Avian Influenza (AI) outbreaks
(H5N1) were older, had less formal education, had ob-
tained a flu vaccine, perceived higher severity of AI, per-
ceived greater vulnerability to AI, and thought more
about AI [6]. During the H1N1 influenza epidemic in
Korea, female students reported higher perceptions of
illness severity and of personal susceptibility to infection
than men [7].
However, little is currently known about how individ-

uals assess the national and personal risks associated with
the COVID-19 pandemic during critical communication
windows, including the early stages of disease spread prior
to official government mandates. To our knowledge, and
at the time of the study, the only published studies that
examined perceptions of the COVID-19 threat came from
surveys in China documenting demographic correlates of
psychological impacts caused by the COVID crisis [8] and
from online surveys in South Korea documenting psycho-
logical and behavioral responses during the early stages of
COVID-19 transmission [9]. In China, women, students,
and those reporting specific physical symptoms and un-
favorable self-rated health reported significantly greater
psychological impacts of COVID-19 [8]. In South Korea

respondents who were female, older and perceived greater
severity of COVID-19 were more likely to adopt precau-
tionary behaviors and favored taking the behaviors they
viewed as efficacious [9]. However, the United States is
contextually different in terms of population and govern-
ment response to the COVID-19 pandemic, which may
lead to variations in patterns of response.
The aim of this article was to investigate individual re-

sponses to COVID-19 threats in the early stage of the
pandemic using responses gathered in a study conducted
during a period closely preceding the cancellation of in-
person classes and events at Louisiana State University
due to concerns about COVID-19. The study occurred
at the University’s Baton Rouge campus in Louisiana,
the state with the fastest reported growth rate of corona-
virus cases in the world and the third highest number of
cases per capita in the United States during the end of
March 2020 [10].

Methods
Study design and setting
To understand individuals’ responses to the early out-
break of COVID-19, we asked study participants how
likely it was that the spread of the coronavirus will cause
a national public health crisis and their level of concern
about contracting COVID-19 by attending campus
events. Data were collected from participants in an on-
going study focused on understanding consumer food
choice and consumption behavior during midday meals
(11:00 AM – 2:00 PM). Students, staff, and faculty of
Louisiana State University (LSU) were recruited to par-
ticipate in a study held at the Food Sensory Services Lab
on the Baton Rouge campus where they were offered a
choice among several commercially prepared lunch op-
tions. They were provided a fixed budget for lunch and
kept unspent budget as cash compensation. After pro-
viding informed consent, participants moved to isolated,
individual kiosks with a computer to answer an online
survey in which information treatments were randomly
assigned and participants chose among a series of com-
peting lunch options. One of the participant’s preferred
lunch options was delivered by staff to the kiosk. Upon
completing the meal, staff removed the food tray and
the participant completed an online exit survey via the
kiosk computer that focused on satisfaction with the
provided meal and personal information.
Randomly assigned experimental elements included

whether participants received information about food
waste (vs. screen time, Food Waste Info); received infor-
mation about improving nutrition (vs. financial literacy,
Nutrition Info); received meals with more vegetables (vs.
fewer, Vegetable Group); received meals on a large plate
(vs. smaller, Large Plate); received meals on a compost-
able plate (vs. plastic, Compostable Plate); and received

Li et al. BMC Public Health         (2020) 20:1922 Page 2 of 12



menus where the vegetable was listed at the top in the
description of the offering (vs. lower, Veg Top of Menu).
More detail and context concerning the experimental
elements are included in the Supporting Information
(Figure S2).
The food preference study initially began on February

17, 2020. In late February, as concerns about the spread
of COVID-19 in the United States increased, we feared
that the national emergence of COVID-19 could influ-
ence the composition of participants volunteering for
this in-person study. To control for such potential
changes, we added two questions to all exit surveys ad-
ministered from March 3 to the final day of the study on
March 12, 2020 (Figure S1): (1) In your opinion, how
likely is it that the spread of COVID-19 (the corona-
virus) will cause a public health crisis in the United
States? (National Likelihood); and (2) How concerned
are you that you will contract COVID-19 by attending
events on campus (Local Vulnerability)? Responses to
both questions were registered on a 5- point Likert scale
(1 = very unlikely/unconcerned, 2 =moderately unlikely/
unconcerned, 3 = neither likely/concerned nor unlikely/
unconcerned, 4 = moderately likely/concerned, 5 = very
likely/concerned). Responses to these two questions can
provide insights into local perceptions of contemporan-
eously delivered state and federal COVID-19 communi-
cations critical for informing strategies to encourage
public adherence to safety guidelines.
LSU continued all in-person classes and food service

operations through March 13, 2020, and no official an-
nouncements were made regarding the cancellations of
any on-campus activities before the end of the last study
session (2: 00 PM March 12th) [11]. At 4:00 PM on
March 12th, 2020, LSU’s official communications re-
garding COVID-19 first mentioned the cancellation of
on-campus classes starting with the week of March 16th
[12], and then announced the cancellation of non-class
activities involving 30 people or more immediately at 11:
30 AM on March 13, 2020 [13]. For reference, a national
emergency was declared in response to COVID-19 the
afternoon of March 13, 2020 [14].

Participant recruitment and sampling
The sample used in this study included 356 participants
enrolled from March 3rd through March 12th, 2020. In-
dividuals were recruited via pre-existing email recruit-
ment lists, flyers circulated on campus, advertising
announcements in classes, and advertisements in univer-
sity locations. Inclusion criteria included age 18 years or
older with no dietary restrictions involving beef con-
sumption. Three participants were omitted from all ana-
lyses because they failed to pass an attention test
embedded in the survey, leaving an effective sample size
of 353.

Analysis
Descriptive statistics and regression analyses were con-
ducted in Stata (version 16) and classification tree ana-
lyses were conducted using R (version 3.6.0). When
more convenient for analysis, the 5-point Likert re-
sponses were simplified into binary variables (very or
moderately likely/concerned = 1; all other responses = 0).
We also defined the variable National, not Local to equal
one when participants think a national crisis is very or
moderately likely (National Likelihood > 3) but are nei-
ther very nor moderately concerned about contracting
the virus by attending campus events (Local Vulnerabil-
ity ≤ 3). Personal characteristics applied in the analyses
included gender, age, student status (=1 if enrolled in
University classes, =0 otherwise), household income,
race, health insurance status, recycling frequency, experi-
ence with food composting, previous knowledge of food
waste as an issue, whether they were trying to eat health-
ier, and whether they attended the session in response to
in-person flyer distribution on the experiment date (as
opposed to alternative recruitment such as emails or
class announcements).
The timing of the study was included as a control vari-

able in the model using several approaches. In one vari-
ant, we controlled for the number of confirmed cases
nationwide in the United States as of 2:00 pm on the day
of the study [15], while in another variant we controlled
for the number of confirmed cases locally in Louisiana
as of 2:00 pm [16–20]. A third variant, presented in the
Supporting Information, controlled for the timing of the
study with daily fixed effects (e.g., a separate variable de-
noting that the day of the study was March 3, March 4,
etc.). In addition, personal characteristics were included
in an ordered logit regression model of the Likert scale
response to the two COVID-19 perception questions
and in a binary logit regression model for the National,
not Local variable. Statistical significance was set at the
5% level with results at the 10% level deemed marginally
significant.
We also estimated classification trees for each

dependent variable (the binary versions of National Like-
lihood and Local Vulnerability, plus National, not Local).
Classification tree estimation is distinct from logit re-
gressions in that they predict observations that are likely
to be classified into a particular group (e.g., those for
whom National Likelihood = 1) by splitting the sample
into multiple sub-samples based on a series of predictor
variables [21, 22]. The predictor variables included the
explanatory variables used in the logit models. A version
of classification tree analysis where the Gini improve-
ment measure was used as the splitting criteria [23] was
employed. A tree was grown first by splitting the sample
based on the outcome of one of the predictor variables,
and then branches were created to further subdivide the
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sample based on the levels of additional predictor vari-
ables. While classification tree analyses yield numerous
outputs (see Supporting Information for standard graph-
ical outputs), we focused on the relative variable import-
ance scores, which measured the variable’s ability to
predict the outcome in the estimated tree. Relative vari-
able importance scores provided insights, for example,
into which of several explanatory variables that are sig-
nificant in a logit regression prove most critical for im-
proving predictive capacity.

Results
Descriptive statistics for key variables are presented in
Table 1 with all other descriptive statistics provided in
Supporting Information (Table S1).
We used the number of presumptive positive COVID-

19 cases reported nationally (line graph, right axis) and
in Louisiana (bar graph, left axis) to characterize the

progress of the pandemic during our study period in
Fig. 1. Figure 2 traces the daily averages among study
participants for the two COVID-19 questions, while
highlighting key events in the evolution of COVID-19
timeline for Louisiana. Specifically, the gray bar depicts
the percent who responded that COVID-19 was likely
(moderately or very) to cause a national public health
crisis while the black bars capture the percent that were
concerned (moderately or very) that attendance at cam-
pus events would cause them to contract COVID-19.
Figure 1 shows the national case count (as reported dur-

ing the study period) went from 53 on the first day of the
study (March 3) to more than 1200 cases by the last day of
the study (black line). Figure 2 juxtaposes the daily re-
sponses to the COVID-19 questions (grey and black bars)
with key events in the national and Louisiana crisis time-
line. No cases were identified and reported in Louisiana
until the second week of the study (bars, Fig. 1) and LSU
communications stated that no cases had been identified
on campus [11]. However, a lack of testing in the United
States and in Louisiana likely underrepresented the preva-
lence of COVID-19 at the time [24].
Figure 3 shows the mean of National Likelihood (bin-

ary version), Local Vulnerability (binary version), and
National, not Local over the experimental timeframe
(bars, Fig. 3). We also noted the statistical difference of
the value on each date from the value for the same vari-
able on the first day of the study at the 5% and 10% level
as determined by a regression (Table S2) that controlled
for personal and experimental factors (stars, Fig. 3). Na-
tional Likelihood increased steadily through the study
period. Although, even on the final day of the study
when the confirmed cases nationwide surpassed 1200,
more than 10% of participants did not agree that a na-
tional crisis was likely. National Likelihood increased in
an insignificant manner even though the confirmed
cases nationwide almost doubled from March 3rd to
March 5th, and National Likelihood was statistically
greater than the first day of the study only from March
9 to March 12, i.e., the second week of the study period
(Fig. 3: National Likelihood).
Local Vulnerability increased 10% points on March

4th, the day after the Centers for Disease Control and
Prevention reported that COVID-19 was a potential glo-
bal public health threat with the expectation for commu-
nity spread in the United Sates [24]. Local Vulnerability
remained relatively stable from March 4th to March
11th, a timeframe during which COVID-19 cases in-
creased more than 10-fold across the United States and
participants’ perceived National Likelihood increased
about 20% points. Local Vulnerability featured signifi-
cant increases compared to the first day of the study
starting on March 5, the Friday of the first week of the
study (Fig. 3: Local Vulnerability). The percent of

Table 1 Sample Descriptive Statistics

VARIABLES Mean or %

Dependent Variables:

National Likelihood (Likert scale, 1–5) 3.89

National Likelihood (converted to binary) 0.74

Local Vulnerability (Likert scale, 1–5) 3.22

Local Vulnerability (converted to binary) 0.51

National, not Local (converted to binary) 0.29

Female 58.4%

Age × Student Status:

18–24 × Non-student 24.3%

18–24 × Student 57.8%

25+ × Non-student 7.4%

25+ × Student 10.5%

Household income per year:

Less than $15,000 17.3%

$15,000–$49,999 26.9%

$50,000 - $99,999 14.7%

$100,000 and above 14.5%

Prefer not to answer 26.6%

Race/Ethnicity

Non – Hispanic White 52.7%

Non – Hispanic Black 21.5%

Other 25.8%

Hispanic or Latino 8.8%

Asian 12.5%

All other responses 4.5%

# of Observations 353

Notes: See supporting information for question wording and response options
and for experimental element descriptions (Figure S1 and S2); and for
descriptive statistics for the remaining explanatory variables (Table S1)
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participants in the National, not Local response pattern
(agreeing a national crisis was likely but not expressing
concern about attending campus events) stayed relatively
constant over the entire period and featured no signifi-
cant differences from the first day of the study (Fig. 3:
National, not Local).

Associations with COVID-19 question responses
Table 2 displays the estimated ordered logit results for
National Likelihood and Local Vulnerability variables in
their Likert scale form (1 = very unlikely/unconcerned,
…., 5 = very likely/concerned) and the estimated binary

logit model for the National, not Local variable. The
progress of the pandemic was measured and controlled
in the model using two different approaches in Table 2.
In columns (1) to (3), the number of confirmed cases re-
ported in the United States before 2:00 PM on the ex-
periment date was included as a control for the progress
of the pandemic. In columns (4) to (6), the progress of
the pandemic was measured by the reported confirmed
cases in Louisiana.
Both National Likelihood and Local Vulnerability in-

creased significantly as the national and local confirmed
cases increased (Table 2). Furthermore, the relative

Fig. 1 Confirmed Presumptive Positive COVID-19 Cases in the United States and Louisiana as Reported During the March 3–March 12, 2020 Study
Period. Information Source: Centers for Disease Control and Prevention (CDC) [15], State of Louisiana: Office of the Governor [16, 19], Louisiana
Department of Health [17, 18, 20]

Fig. 2 Responses to COVID-19 Questions by Study Day. Note: N represents the number of daily study participants. Public announcements occurred after
daily study hours, which ended by 2 PM CST. The numbers presented in Fig. 2 and the data analysis presented below are based on CDC preliminary data
available on the website at the time of analysis Information sources: Centers for Disease Control and Prevention (CDC) [24], World Health Organization
(WHO) [25], State of Louisiana: Office of the Governor [16, 19], Louisiana Department of Health [18, 20], LSU Coronavirus Updates & Information [11–13]
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variable importance scores from the classification tree
results (Table 3), which rank variables by their ability to
improve the classification tree’s predictive capacity, con-
firm the important role that the national and Louisiana
case count play in understanding responses to these two
survey questions. Note, the classification tree analysis for
National Likelihood resulted in a single node, and hence
these results were omitted from Table 3. For Local Vul-
nerability, the classification tree suggests that the num-
ber of national cases was closely followed by the number
of Louisiana cases in terms of importance for accurate
prediction.
Several personal characteristics were significantly asso-

ciated with National Likelihood (column (1) and (4)).
Men and those trying to eat a healthier diet provided
significantly lower likelihood ratings. Staff or faculty who
are older than 25 years old and those who earn $50,000–
99,999 household income per year or prefer not to re-
port their income provided marginally lower likelihood
ratings, while participants who were randomly given the
food waste information treatment as part of the experi-
mental design provided marginally higher likelihood
ratings than participants provided the screen time infor-
mation treatment (Table 2).
Personal characteristics that were significantly posi-

tively associated with Local Vulnerability (column (2)
and (5)) included being 25 years or older (regardless of
student status) and identifying with a race other than
non-Hispanic white. Those in the highest income cat-
egory ($100,000 or more) displayed significantly lower

Local Vulnerability than those earning less than $15,000
per year. In terms of randomly assigned elements from
the food study’s experimental design, the only significant
variable in the logit regression involved participants that
received the food waste information treatment (rather
than the screen time information treatment); this group
reported significantly higher Local Vulnerability. Two
marginally significant variables arised in the logit regres-
sion model of National Likelihood: participants who re-
ceived food waste information provided marginally
higher ratings while participants who received menu op-
tions with a larger proportion of vegetables provided
marginally lower ratings (Table 2).
The classification tree analysis for Local Vulnerability

implicated several variables as relatively important pre-
dictor variables that did not register as significant in the
ordered logit regression model. This included partici-
pants randomly assigned compostable (rather than plas-
tic) plates; those who reported past recycling behavior;
and those who received information about the import-
ance of nutrition (rather than information about the im-
portance of financial literacy). The probability of a
participant being classified as National, not Local in the
logit regression model was not significantly associated
with the number of confirmed cases nationwide or locally
(Table 2), although the classification tree analysis revealed
both the national and Louisiana case count as tied for the
fourth most pivotal variable for prediction (Table 3).
Only two variables were significant in the National,

not Local regression model (column (3) and (6)). Older

Fig. 3 Daily Sample Means and 95% Confidence Intervals for Responses to COVID-19 Questions: (1) moderately or very likely that COVID-19 will
cause a national public health crisis and (2) moderately or very concerned about contracting COVID-19 from attending campus events. The third
group is the percent of participants who answered moderately/very likely to question (1) and did not answer moderately/very concerned to
question (2). 95% confidence interval bars do not control for covariates. **, * denotes statistical difference between the value on this date and the
value for the same variable on the first day of the study at the 5 and 10% level as determined by regression (Table S2) that controls for personal
and experimental factors
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(≥25 years), non-students were less likely to feature this
response pattern than younger students while those who
attended the experiment in response to in-person flyers
were more likely to feature this response pattern (Table
2). The classification tree analysis found income to be a
pivotal prediction variable, with those reporting house-
hold income greater than $100,000 more likely to be in a
group with a high percent of participants with National,
not Local = 1 (Table 3).
No experimental treatments were significant in the

logit regression for National, not Local (Table 2). In the
classification tree analysis, the provision of nutrition in-
formation (rather than financial literacy information)
was a pivotal variable as those receiving this information
more likely to be in groups with a higher percent having
National, not Local = 1 (Table 3).

Discussion
The spread of epidemics can be dramatically delayed or
mitigated if individual perception of the risk of the epi-
demic is sufficiently large and leads to reduced commu-
nity contact [26]. For example, early public warnings
about the epidemic could improve population awareness
and response to the national public crisis and hence lead

to dramatic reductions in peak prevalence and size of
the infected population. Such a strategy is highly sensi-
tive to the translation of risk perception to self-
prophylaxis measures, such as mask-wearing and social
distancing, which slows community spread. While we
did not elicit explicit measures of such behaviors, we did
assess participants’ perceived vulnerability to contracting
COVID-19 from attending campus events (Local Vulner-
ability), which may signal a willingness to undertake so-
cial distancing and other beneficial behaviors and be a
behavioral precursor.
The first insight from observing the raw data plot in

Fig. 2 is that Local Vulnerability persistently lags Na-
tional Likelihood, and does not exceed the 50% mark
until the last day of the study, which is the first day after
the state of Louisiana had declared a public health emer-
gency but before LSU had cancelled classes or campus
events. Regression and classification tree analyses re-
vealed some personal characteristics significantly associ-
ated with National Likelihood that align with the
previous literature, e.g., women perceive a national pub-
lic health crisis as more likely than men [27, 28]. In
addition, participants younger than 25 and those identi-
fying as non-Hispanic white are less likely to express
Local Vulnerability, while those in the highest income
category expressed lower Local Vulnerability than those
in the lowest income bracket (Table 2). These results
largely align with other findings from the general litera-
ture on risk perception. For example, one investigation
found drivers aged 25 and older perceived significantly
higher risk from aggressive driving tactics than younger
drivers [29], and another found that respondents with
higher income expressed less concern about environ-
mental risks, which may stem from a heightened sense
of material risk faced by those with lower incomes [30].
Race/ethnicity has also been linked with risk perceptions,
for example non-Hispanic white, (particularly men), regis-
tered significantly lower environmental risk perceptions
[31], suggesting that socio-political factors including
power and status may influence risk perceptions.
We also identified several significant associations with

personal characteristics that have no precedent in the
extant literature, e.g., participants who were trying to eat
a healthier diet were significantly negatively associated
with National Likelihood (from the logit regression,
Table 2), and those who reported any level of past recyc-
ling behavior were more likely to express concern about
getting COVID-19 from attending campus events (classi-
fication tree analyses, Table 3 and Figure S3). Several
randomly assigned information treatments presented as
part of the food preference study also yielded statistically
significant (logit regression) or pivotal (classification
tree) relationships. Participants who received informa-
tion about the social and financial costs of food waste

Table 3 Relative Importance Scores for Predictor Variables from
Classification Tree Analyses by Outcome Variable

Local Vulnerability Score National, not Local Score

National Cases 100.00 National Likelihood 100.00

LA Cases 95.96 Income > 100 k 21.33

Compostable Plate 59.92 Nutrition Info 17.26

Recycle: Yes 44.62 LA Cases 14.09

Food Waste Info 41.90 National Cases 14.09

Nutrition Info 41.24 In-Person Recruitment 12.34

Race: Non-Hispanic White 39.76 Aware of Food Waste 9.67

Vegetable Group 25.30 Income: $50 k-$100 k 6.04

Race: Non-Hispanic Black 23.37 Vegetable Group 6.04

Income: $15 k - $50 k 14.05 Race: Non-Hispanic Black 5.27

18–24 x Student 10.45 18–24 x Student 3.11

Large Plate 10.18 Recycle: Yes 2.84

Income > 100 k 7.45 Race: Non-Hispanic White 2.66

In-Person Recruitment 5.89 Compost: Yes 1.66

Female 4.07 25–44 x Student 1.66

Compost: Yes 2.95 Income < 15 k 1.49

Eat a Healthy Diet 2.91 18–24 x Non-student 0.74

18–24 x Non-student 1.82 Large plate 0.74

FW heard 1.02 Female 0.23

Note: Higher scores indicate variables that were more pivotal in predicting the
italicized outcome variables. See additional classification tree outputs
in Figures S3-S4
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were significantly more likely to express Local Vulner-
ability and marginally more likely to report higher Na-
tional Likelihood ratings in the logit regression results
(Table 2). The classification tree analyses identified that
participants who received compostable paper plates were
more likely to express high Local Vulnerability and that
those who received nutrition information were more
likely to have National, not Local = 1 (Table 3, Figures
S3- S4).
While we cannot provide a definitive explanation of

these novel relationships given post-hoc design con-
straints, we noted the food waste information treatment
emphasized national-level and household-level implica-
tions of an individual behavior (e.g., food waste causing
$161 billion of losses at the national level and $1500 of
losses in an average household). Participants who linked
the implications of individual behaviors to issues of sus-
tainability may reflect more critically on the implications
of personal actions during a public health crisis, which
could help increase compliance with social distancing
and other preventative behaviors. Such a pathway might
also comport with the finding concerning recycling,
where past recycling may have been an outcome of par-
ticipants translating concerns about related public issues
(e.g., environmental and resource degradation) into per-
sonal action (recycling behavior). Further, those who are
overly concerned about healthy diets (or who are
prompted to think about healthy diets) may be (or be-
come) more inwardly directed, which distracts their at-
tention from things that are outside themselves, e.g., a
public health crisis like COVID-19. However, future re-
search is required to understand if such clustering and
crowding-out effects of individual protective attitudes
and behaviors are robust findings, and what mediating
factors are at play.
The results from this study could also reflect a more nu-

anced relationship between dietary and health aspirations
and national public health perceptions. For example, dis-
semination of nutrition misinformation through media
channels is long-standing problem in the U.S. [32], and
further evidence of this has emerged specific to the
COVID-19 pandemic [33]. It is possible that those aspir-
ing to eat healthy diets could perceive less susceptibility to
infectious disease based on salient, popular information
that commonly describes nutrition evidence out of context
or overstates implications of healthful eating for health
and well-being, though more research is required to test
such hypotheses.
We also found a persistent group of about 30% of par-

ticipants who, for the entire study period regardless of
the increase of the confirmed cases nationwide and lo-
cally, do not translate their perceived likelihood of a na-
tional public health crisis into personal vulnerability
from attending campus events (National, not Local).

These are likely a critical group in terms of modeling
diffusion of COVID-19, as Poletti and colleagues [26]
emphasized the role of translating perceived risk into
preventative behaviors such as social distancing. Logit
regression provided few insights into the characteristics
associated with the National, not Local group other than
older, non-students were less likely to feature this re-
sponse pattern and those who spontaneously attended
the study in response to same-day receipt of flyers were
more likely. The classification tree results suggested that
not all participants who responded to in-person recruit-
ment were equally likely to be classified into National,
not Local group. Those who received information about
healthy eating (rather than financial literacy) information
treatment were more likely to fall into this important
group, while for certain branches of the classification
tree, those participants in the highest reported income
category are much more likely to be in the National, not
Local group (see Figure S4).
We noted that the study was originally designed to in-

vestigate a topic other than COVID-19 perceptions,
hence logical experimental treatments and additional
questions about personal perceptions and behaviors rele-
vant to understanding and predicting the spread of
COVID-19 were not included and the questions that
were posed were not motivated by theory. Another study
limitation is that the sample was drawn from a single
academic institution, limiting the representativeness of
the data geographically, demographically, and socioeco-
nomically. Finally, the data were acquired prior to the
declaration of a national emergency, and we would ex-
pect further evolution in how people in this location
might respond to these questions in the face of more
dire national promulgations concerning the pandemic.

Conclusions
Understanding perceptions related to risk can help to
tailor national or local responses to curb transmission of
infectious disease. While some characteristics that were
significantly associated with a lower perceived local vul-
nerability to contracting COVID-19 have precedent from
previous risk perception research (e.g., younger than 25,
non-Hispanic white, higher income), others are novel
and suggest the need for more investigation (e.g., rela-
tionship between self-reported healthy eating and infec-
tious disease risk). Also, our finding that participants
who were randomly assigned an information treatment
that emphasized the national and household implications
of food waste expressed significantly higher perceptions
of local vulnerability may suggest that information cam-
paigns emphasizing the national and household implica-
tions of individual behaviors could help increase
compliance with social distancing and other preventative
behaviors.
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Throughout the study period, including the day after
the emergency declaration, and about 30% of partici-
pants did not convert national perceptions of a likely
public health crisis into perceived vulnerability from
local event attendance. This could be a key group to tar-
get as localities and states strive to maintain social dis-
tancing policies and procedures or are in preparation for
directives that may be needed should localities face add-
itional spikes in infection rates. The significant charac-
teristics associated with this group are limited, but do
include age, with students less than 25 years of age more
likely to fall into this group than older, non-students.
This suggests potential challenges for universities as they
integrate students back into campus life even as many
epidemiological models suggest another wave of infec-
tions may arise. This provides evidence consistent with
strategies that tailor communications efforts to younger
cohorts that encourage social distancing, mask-wearing
and other prevention behaviors by emphasizing both
public and personal implications of failure to adhere to
these practices.
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