JOURNAL OF MEDICAL INTERNET RESEARCH Beaudoin & Hong

Original Paper

Predictors of COVID-19 Preventive Perceptions and Behaviors
Among Millennials: Two Cross-sectional Survey Studies

Christopher E Beaudoin', PhD; Traci Hong', PhD
College of Communication, Boston University, Boston, MA, United States
“all authors contributed equally

Corresponding Author:
Christopher E Beaudoin, PhD
College of Communication
Boston University

640 Commonwealth Ave
Boston, MA, 02215

United States

Phone: 1 617 353 3450
Email: cebeau@bu.edu

Abstract

Background: COVID-19 preventive perceptions and behaviors, especially anong US millennias, are an important means by
which the pandemic can be slowed and negative health outcomes can be averted.

Objective: This manuscript aims to advance knowledge on COVID-19 preventive perceptions and behaviors and their main
predictors, including digital health information—seeking behavior (HISB), political party identification, and COVID-19 testing
status.

Methods: Two cross-sectional online surveys of US millennials were conducted from April 10 to 14, 2020 (N=274) (ie, Study
1), and from April 27 to May 7, 2020 (N=1037) (ie, Study 2). In the regression models, dependent variables included preventive
behaviors (eg, wearing aface mask and social distancing) aswell asfour preventive perceptions: severity (ie, aperson’sconception
of the seriousness of COVID-19), susceptibility (ie, a person’s conception of the likelihood of being infected with COVID-19),
self-efficacy (ie, a person’s perception that he or she can wear a face mask and perform social distancing to prevent COVID-19
infection), and response efficacy (ie, a person’s perception of whether wearing a face mask and social distancing can prevent
COVID-19 infection). Key independent variablesincluded digital HISB for self, digital HISB for another person, political party
identification, and COVID-19 testing status.

Results: Millennials reported lower levels of perceived susceptibility than the other three preventive perceptions (ie, severity,
self-efficacy, and response efficacy), aswell asfairly high levels of preventive behaviors. Unlike HISB for another person, digital
HISB for self was positively associated with preventive perceptions and behaviors. In Study 1, respondents with higher levels of
digital HISB for self had significantly higher perceptions of severity (B=.22, P<.001), self-efficacy (3=.15, P=.02), and response
efficacy (3=.25, P<.001) as well as, at nearing significance, higher perceptions of susceptibility (f=.11, P=.07). In Study 2,
respondentswith higher levels of digital HISB for self had significantly higher perceptions of severity (3=.25, P<.001), susceptibility
(B=.14, P<.001), and preventive behaviors (=.24, P<.001). Preventive behaviors did not vary significantly according to political
party identification, but preventive perceptions did. In Study 1, respondents who identified as being more Republican had
significantly lower perceptions of self-efficacy (=—.14, P=.02) and response efficacy (=—.13, P=.03) and, at nearing significance,
lower perceptions of severity (3=—.10, P=.08) and susceptibility (3=-.12, P=.06). In Study 2, respondentswho identified asbeing
more Republican had significantly lower perceptions of severity (B=-.08, P=.009). There were mixed effects of COVID-19
testing status on preventive perceptions, with respondents who had tested positive for COVID-19 having significantly higher
perceptions of susceptibility in Study 1 (B=.17, P=.006) and significantly lower perceptions of severity in Study 2 (f=-.012,
P<.001).

Conclusions: Asthelargest and most digitally savvy generation, US millennials ssaw COVID-19 as a severe threat, but one that
they were less susceptible to. For millennials, digital HISB for self, but not for another person, was critical to the development
of preventive perceptions and behaviors.
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Introduction

Background

COVID-19 is a mgjor global health threat, with 155 million
global cases and 3.2 million related deaths as of May 6, 2021,
including 32 million cases and 580,012 deaths in the United
States [1]. Two pandemic time frames are especially pertinent
to this manuscript: April 10 to 14, 2020, and April 27 to May
7, 2020. By April 14, there were 1.8 million confirmed
coronavirus cases and 120,548 rel ated deaths globally, including
582,594 confirmed cases and 23,649 deathsin the United States
[2]. By May 7, there were 3.72 million confirmed coronavirus
cases and 263,489 related deaths, including 1.23 million
confirmed cases and 73,431 deaths in the United States.

Before and across these time frames, there were school and
workplace closures and stay-at-home orders across the United
States, as well as recommendations of preventive measures,
such as social distancing and face-mask wearing. In its
declaration of COVID-19 as a pandemic in March 2020, the
World Health Organization |abeled the plethora of coronavirus
information as an infodemic [3], which stresses the importance
of health information. Without effective vaccines prior to 2021,
asignificant challenge for policy and practical intervention has
been encouraging individual sto adopt preventive behaviors (eg,
wearing face masks and socia distancing) as a means of
preventing thevirus' continued spread and the further escalation
of negative outcomes. To identify what types of individuals are
most likely—and least likely—to adopt COVID-19 preventive
behaviors, this manuscript investigates preventive perceptions
and behaviors and their predictors, including digital health
information—seeking behavior (HISB), political party
identification, and COVID-19 testing status.

With implicationsfor theory, policy, and practical intervention,
this study focuses on COVID-19 preventive perceptions and
behaviors of US millennials, who have been an especially
important population for COVID-19 preventive efforts [4],
given their high levels of social activity and tendency to have
no or mild symptoms [5]. According to Dr Deborah Birx, the
White House coronavirus response coordinator, millennials are
“the core group that will stop thisvirus’ [6]. Millennials make
up thelargest generational segment inthe United Statesin terms
of both the population and workforce [7,8] and are considered
digital natives [9], being lifelong users of internet and digital
media and the most active and experienced generation in terms
of new and emerging technologies [10].

Predictors of Preventive Perceptions and Behaviors

Theoretical Basis

Health behaviora theory provides a framework for
understanding psychological processes by which people confront
health threats such as COVID-19. The Extended Parallel Process
Model (EPPM) entail stwo predictive processes: danger control
and fear control [11]. EPPM postulates that health messaging
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can influence four types of preventive perceptions (ie, severity,
susceptibility, self-efficacy, and response efficacy), with these
effect processes determining whether individuals enter danger
control or fear control. Individualswho devel op sufficient levels
of these four perceptions are expected to enter danger control,
develop protection motivation, undergo an adaptive response,
and adopt preventive behaviors. In EPPM, preventive behavior
is an “action to prevent, detect, or control illness conditions’
(page 76 in Skinner et al [12]). COVID-19 preventive behaviors
include wearing aface mask, staying at home, avoiding public
or crowded places, avoiding travel, avoiding contact with
high-risk individuals, washing or sanitizing hands, and socia
distancing [13,14]. Perceived severity entails a person’s
conception of a health threat’s seriousness, whereas perceived
susceptibility involves a person’s conception of the likelihood
of undergoing the threat [11]. Self-efficacy entailsindividuals
perceptionsthat they can perform asuggested response, whereas
response efficacy refersto individuals' perceptions of whether
aresponse will prevent athreat [11].

With a basisin EPPM, this manuscript employs the following
COVID-19 outcomes: preventive behaviors (ie, avoiding travel,
avoiding gatherings, staying at home, wearing a face mask,
washing hands, socia distancing, and sheltering in place) and
four preventive perceptions (ie, severity, susceptibility,
self-efficacy, and response efficacy). The four preventive
perceptions align with recent research that has modeled
COVID-19 preventive behaviors. In particular, studies have
identified fear and threat components, such as severity and
susceptibility [15,16], as well as self-efficacy [15-17] and
response efficacy [16], asinstrumental in predicting preventive
behaviors. Research has documented US millennials' perceived
risk of COVID-19 and practice of socia distancing. Thereis
evidence that millennials are less likely to social distance than
prior generations, but have higher risk perceptions than other
generations [18]. Other research has considered the predictors
of COVID-19 preventive perceptions and behaviors, focusing
on either HISB [19] or political party identification [20]. To
advance this area of research, we hypothesize that both HISB
and political party identification are influential in the
development of preventive perceptions and behaviors related
to infectious disease. We & so consider the effects of COVID-19
testing status.

Health I nformation—Seeking Behavior

HISB entails how individuals purposively seek out health
information from media and other sources [21] and is ameans
to coping with ahealth threat and emotions that result from the
threat [22]. This manuscript’s measurement of HISB is specific
to digital access via computer, smartphone, or other electronic
means. With the advance of new mediatechnologies, HISB has
increased among US adults, with their reliance on the internet
for health information rising from 41% in 2005 to 66% in 2014
[23]. Among US millennials, internet use expanded from 83%
in 2005 to 90% in 2010, which was higher than for other
generations [10]. Particular to internet-using US millennials,
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92% in 2017 and 91% in 2019 conducted a digital search for
health or medical information for self [24,25].

Across the COVID-19 pandemic, the internet has been a
powerful conduit for COVID-19 information. In one study of
social media postsin China, it was documented that the public
was attentive to such information, especially given that the
pandemic had closed off some normal interpersonal
communication conduits [26]. During the pandemic, US adults
have commonly accessed coronavirus news and other related
mediated information. In late March 2020, 92% reported having
fairly or very closely followed news about the coronavirus
pandemic [27], whereasin early April 2020, 87% reported that
the internet had been important or essential to them during the
pandemic [28]. HISB isimperative given its documented effects
on hedth-related knowledge, preventive behaviors, social
support, and emotional health [29-32]. Specific to US
millennials, use of the internet for health information neared
saturation (ie, 99.3%) prior to the pandemic, which was
markedly higher than for members of Generation X and baby
boomers [33]. In the context of COVID-19, one study
documented that information receptivity was positively
associated with COVID-19 preventive behaviors[15]. Another
study found that digital COVID-19 information seeking had
positive direct effects on preventive behaviors, as well as
indirect effects as mediated by perceived worry [19]. Given this
basisin the literature, Hypothesis 1 (H1) states the following:
Digital HISB ispositively associated with COVID-19 preventive
perceptions and behaviors.

The surveys used in this manuscript also permit a nuanced
examination of HISB. While most research has operationalized
HISB in terms of a person’s HISB for self, some research has
considered a person’s HISB for another person [34]. HISB for
self entails a person seeking out health information to address
apersonal healthrisk or threat, whereas HI SB for another person
entails a person seeking out health information to address
another person’shealth risk or threat. Thissecond type of HISB
could entail aperson seeking out health information for afamily
member, friend, or other care recipient. Thisleads to Research
Question 1 (RQ1): Doesthe relationship between digital HISB
and COVID-19 preventive perceptions and behaviors vary
according to HI SB typology—for self versusfor another person?

Political Party | dentification

Political party identification entails individuals' identification
as Democrat, Republican, or Independent, as well as their
strength of identification in the first two regards and their
leaning toward Democrat or Republicanin thethird regard [35].
The opposition of Republicans and Democrats to one another,
aswell asthedividein related sentiments and mutual antipathy,
has broadened in recent decades [36]. This growing division
has been instrumental in the paliticization of the COVID-19
pandemic, which has manifested itself in public health practices
and related misinformation [37] and in the polarization of
coverage in partisan news media [38]. Misinformation in the
media has led to political divides in terms of what is said by
opinion leaders and understood by their constituents, including
in regard to whether the pandemic actualy exists, whether
people should adopt preventive behaviors, whether vaccines
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are safe, and whether people should get them. In this manner,
news and other media content have augmented partisan
differencesin COVID-19 perceptions and practices.

Exemplifying the partisan nature of COVID-19, research in the
United States has found that Republican counties have been
much less likely to practice socia distancing than Democrat
counties, with these county-level differences associated with
individuals' viewership of the conservative Fox News channel
[20]. Another study documented that, as compared to liberals,
conservatives have reported lower levels of fear of COVID-19
[39]. Giventhisbasis, Hypothesis 2 (H2) isasfollows: Political
party identification is inversely associated with COVID-19
preventive perceptions and behaviors, with respondents who
are more Republican exhibiting lower levels than respondents
who are more Democrat.

COVID-19 Testing Status

An individual’s COVID-19 testing status can be viewed as an
indicator of personal relevance [21]. The presence of personal
experiences enhances the socia significance of related health
information and disease processes and can be operationalized
in terms of a person’s testing and diagnosis for a disease and
experiencing of symptomology [21].

Acrossthe pandemic, theimplementation of COVID-19testing
has been important to documenting who has the virus. As of
May 6, 2021, there had been 439 million tests conducted in the
United States [1]. As a predictor of COVID-19 preventive
perceptions and behaviors, it is unclear whether coronavirus
testing status would have a positive or negative effect. On one
hand, it could be that individuals who tested positive would
have a higher perception of the relevance of the coronavirus
and, thus, may have elevated levels of COVID-19 preventive
perceptions and behaviors. On the other hand, it could be that
individuals who tested positive and did not experience negative
results would have diminished levels of COVID-19 preventive
perceptions and behaviors. Given this uncertainty, Research
Question 2 (RQ2) isasfollows: What isthe relationship between
testing positive for COVID-19 and COVID-19 preventive
perceptions and behaviors?

Methods

Overview

To address the two hypotheses and two research questions, we
implemented two empirical studies. For both studies, datawere
collected via online self-report survey questionnaires. Study 1
examined the effects of digital HISB for sef, political party
identification, and COVID-19 testing status on four preventive
perceptions. Study 2 examined the effects of digital HISB for
self, digita HISB for another person, politica party
identification, and COVID-19 testing status on preventive
behaviors and two preventive perceptions. This two-study
approach permitted several benefits, including the replication
of results specific to the effects of the key antecedents on
perceived severity and susceptibility across two separate time
framesin April and May 2020. It also permitted the expansion
of results to include effects on perceived self-efficacy and
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response efficacy in Study 1 and to include effects on preventive
behaviorsin Study 2.

Ingtitutional Review Board approval for both cross-sectional
survey studies was attained at the research university of the
authors (Study 1: 5550X; Study 2: 5572X). Prior to the online
surveys, respondents were provided with an informed consent
statement, which included specification of the survey’s purpose,
length, and investigators and an indication that participation
was voluntary and respondents could stop answering questions
at any point across the questionnaire. Qualtrics hosted both
surveys and recruited and compensated respondents. Qualtrics
recruits samples from traditional research panels. To guarantee
the validity, reliability, and integrity of survey data, Qualtrics
checks all IP addresses and implements digital fingerprinting
technology. Qualtrics and its sample partnersimplement various
procedures to confirm respondent identity and randomly select
respondents from survey panels who appear to meet a study’s
articulated population parameters. Crafted in ageneral manner
as a means of decreasing potential selection bias, respondent
invitations included email, in-app, and SMS noatifications. In
these studies, panelists who met the sought-after sampling frame
were provided with an opportunity to partake in the survey.
After the completion of the survey, Qualtrics created avariable
in the data set that it recommended for usage that excluded
respondents who refused consent, did not compl ete the survey,
completed it in shorter than one-half the median survey
completion time, or did not match the sought-after sample
quotas.

Study 1

Sample

The first study used data from a cross-sectional online survey
of USadults aged 18 yearsand older. Interviewswere conducted
from April 10to 14, 2020 (N=1014). Qualtrics hosted the survey
and derived the sample, aiming to match quotasfor the US adult
population in terms of age, gender, education, household
income, and ethnicity. After excluding incompletes and after
Qualtrics adjustments to ensure data quality and to match the
sought-after sample quotas (n=393), the fina sample was
comprised of 1014 completed survey interviews. Given this
manuscript’s focus on millennials, the subset of respondents
aged 25t0 39 years (N=274) wasused for al statistical analyses.
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Measurement
The survey questionnaire’s item wording for key independent
and dependent variables is depicted in Textbox 1

[13,14,25,35,36,40-42]. Instructions across the questionnaire
referred to the COVID-19 coronavirus and used the term the
coronavirus in the specific questions. Three survey items for
perceived severity (0=.87) and three survey itemsfor perceived
susceptibility (a=.83) were adapted from prior research [40].
Responses were rated on a 5-point Likert scale as follows:
strongly disagree, 1; disagree, 2; neither agree nor disagree, 3;
agree, 4; and strongly agree, 5. Six survey items for perceived
self-efficacy (0=.88) and six survey itemsfor perceived response
efficacy (0=.89) were adapted from prior research [40]. These
items were split across two preventive behaviors. wearing a
face mask and social distancing. Responses were rated on a
5-point Likert scale as follows: strongly disagree, 1; disagree,
2; neither agree nor disagree, 3; agree, 4; and strongly agree, 5.

Digital HISB for self was measured specific to the novel
coronavirus. Using the basic structure of the HISB question
from Health Information National Trends Survey (HINTS) 5,
Cycle 3 [25], there was one item that entailed seeking of
coronavirus information for oneself in the past month via
computer, smartphone, or other electronic means. Responses
wererated on a6-point scale with six possible responses—neve,
once, several times, once per week, several times per week, and
every day—and, with referenceto prior research [43], they were
then recoded in terms of days per month (0 to 30).

Other key independent variables included politica party
identification and COVID-19 testing status. For political party
identification [35,36], there was a 6-point scale ranging from 1
(strong Democrat) to 6 (strong Republican). In terms of
COVID-19 testing status, adichotomous (ie, yesor no) measure
was ingtituted for whether respondents had tested positive for
COVID-19 [41].

Control demographics included age, education, household
income, ethnicity, employment, and gender. In terms of the
millennia subsample, age responses were from 25 to 39 years.
Education was measured at the ordina level with seven
responses ranging from less than 8 years to postgraduate.
Household income was measured at the ordinal level with nine
responses ranging from US $9999 or less to US $200,000 or
more. For ethnicity, a dichotomous variable of White or
non-Whitewas created. For employment, adichotomousvariable
for full-time employment was created.
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Textbox 1. Survey item wording for key independent and dependent variables.

Key independent variables

COVID-19 testing status (responses were 1 [yes] or 0 [no] for the first question; for the second question, responses were 1 [positive] or O [negative])
[41]:

« Haveyou personally been tested for coronavirus, or not?

«  Wasyour coronavirus test positive or negative?

Digital health information—seeking behavior (HISB) for self (responses were rated on a 6-point scale as follows: never, once, severa times, once per

week, several times per week, and every day) [25]:

« Inthe past month, how frequently have you used a computer, smartphone, or other electronic means to look for information about coronavirus
FOR YOURSELF?

Digital HISB for another person (responses were rated on a 6-point scale as follows. never, once, several times, once per week, several times per

week, and every day) [25,42]:

« Inthe past month, how frequently have you used a computer, smartphone, or other electronic means to look for information about coronavirus

FOR ANOTHER PERSON?

Political party identification (for the first introductory question, responses were Republican, Democrat, Independent, no preference, or other party;
for the second question, responses were strong Republican or not very strong Republican; for the third question, responses were strong Democrat or
not very strong Democrat; and responses for the fourth question were closer to Republican or closer to Democratic) [35,36]:

«  Generdly speaking, do you usually think of yourself as a Republican, a Democrat, an Independent, or what?

«  (If answered Republican to introductory question) Would you call yourself a strong Republican or a not very strong Republican?

o (If answered Democrat to introductory question) Would you call yourself a strong Democrat or a not very strong Democrat?

«  (If answered Independent, no preference, or other party to introductory question) Do you think of yourself as closer to the Republican or Democratic
party?

Dependent variables

Severity (responses were rated on a 5-point Likert scale ranging from 1 [strongly disagree] to 5 [strongly agree]) [40]:

« | believe that getting the coronavirusis severe.

« | believe that getting the coronavirus has severe negative consegquences.

« | believe that getting the coronavirusis extremely harmful.

Susceptibility (responses were rated on a 5-point Likert scale ranging from 1 [strongly disagree] to 5 [strongly agree]) [40]:
o | amatrisk for getting the coronavirus.
o Itislikely that | will get the coronavirus.

« Itispossiblethat | will get the coronavirus.

Self-efficacy (responses were rated on a 5-point Likert scale ranging from 1 [strongly disagree] to 5 [strongly agree]) [40]:
. | havethe ability to do social distancing to prevent getting the coronavirus.

« | amabletodo socia distancing to prevent getting the coronavirus.

. | caneasily do socia distancing to prevent getting the coronavirus.

« | caneasily wear aface mask to prevent getting the coronavirus.

. | havethe ability to wear aface mask to prevent getting the coronavirus.

« | amableto wear aface mask to prevent getting the coronavirus.

Response efficacy (responses were rated on a 5-point Likert scale ranging from 1 [strongly disagree] to 5 [strongly agree]) [40]:
«  Socid distancing is effective to prevent getting the coronavirus.

« If I dosocial distancing, | am less likely to get the coronavirus.

«  Socid distancing works to prevent getting the coronavirus.

«  Wearing aface mask is effective to prevent getting the coronavirus.

o If I wear aface mask, | am lesslikely to get the coronavirus.
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«  Wearing aface mask worksto prevent getting the coronavirus.

Preventive behaviors (responses were 1 [yes] or 0 [no]) [13,14]:

«  Because of the coronavirus outbreak, have you decided NOT to travel or have you changed your travel plans?

«  Because of the coronavirus outbreak, have you stayed at home instead of going to work, school, or other regular activities?
«  Because of the coronavirus outbreak, have you bought or worn a protective face mask?

«  Because of the coronavirus outbreak, have you frequently washed your hands with soap and water?

«  Because of the coronavirus outbreak, have you tried to stay at least six feet way from other people when outside of your household?

«  Because of the coronavirus outbreak, have you sheltered in place?

Statistical Analysis

Statistical analysis was conducted with Stata 16 (StataCorp
LLC). The internal consistency of composite measures was
assessed with Cronbach a. Descriptive statisticswere calcul ated
and reported for each study variable. To test the predictors of
preventive perceptions, we used ordinary least squares (OLS)
regression. The dependent variablesin the modelswere severity,
susceptibility, self-efficacy, and response efficacy. Independent
variables were entered in two hierarchical steps: (1) control
demographics and (2) digital HISB for self, political party
identification, and tested positive for COVID-19. This second
block of variables permitted testing of the hypotheses and
answering of the research questions. We calculated variance
inflation factors (VIFs) for the regression models to gauge for
multicollinearity [44]. For the regression modelsin Study 1 and
Study 2, VIF levels were low (ie, <2.00), which indicates no
evidence of multicollinearity [44].

Study 2

Sample

The second study used datafrom across-sectional online survey
that targeted millennials, in particular US adults aged 25 to 39
years (N=1037). Interviews were conducted from April 27 to
May 7, 2020. Qualtrics hosted the survey and derived the
sample, aiming to match quotas for the US adult population in
terms of gender, education, and ethnicity. After excluding
incompletes and after Qualtrics adjustments to ensure data
quality and to match the sought-after sample quotas (n=80), the
final sample included 1037 completed survey interviews.

Measurement

The survey questionnaire’s item wording for key independent
and dependent variables is depicted in Textbox 1. Consistent
with Study 1, three survey itemsfor perceived severity (0=.84)
and three survey itemsfor perceived susceptibility (a=.76) were
adapted from prior research [40] and had the same Likert scale
response options as described above. Preventive behaviorswere
measured with a 7-item additive index (0=.79), with
dichotomous (ie, yes or no) questions specific to the following
practices: avoiding travel, avoiding gatherings, staying at home,
wearing face masks, washing hands, socia distancing, and
sheltering in place [13,14].

Digital HISB was measured intwo ways. for self and for another
person. Using the basic structure of the question on HISB for
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self from HINTS 5, Cycle 3 [25], the measurement was
expanded to include HISB for another person, with adaption
fromHINTS4, Cycle1[42]. Like Study 1, thefirst item specific
to digital HISB for self entailed seeking of coronavirus
information for oneself in the past month via computer,
smartphone, or other eectronic means. The second item specific
to digital HISB for another person entailed seeking of
coronavirus information for another person in the past month
via computer, smartphone, or other electronic means. Like
Study 1, responses were rated on a 6-point scale and then
recoded in terms of days per month (O to 30) [43].

Poalitical party identification and COVD-19 testing status were
measured with the same survey items asin Study 1. Also like
Study 1, control demographics included age, education,
household income, ethnicity, employment, and gender.

Statistical Analysis

Statistical analysis was similar to Study 1, also using Stata 16
(StataCorp LLC). The internal consistency of composite
measures was assessed with Cronbach a, and descriptive
statistics were reported for al measures. To test the predictors
of preventive perceptions and behaviors, we used OLS
regression. Dependent variables in the models were severity,
susceptibility, and preventive behaviors. Independent variables
wereentered intwo hierarchical steps: (1) control demographics
and (2) digital HISB for sdlf, digital HISB for another person,
political party identification, and tested positive for COVID-19.
The second block of variables allowed for testing of the
hypotheses and answering of the research questions. As with
Study 1, there was no evidence of multicollinearity in the
regression models, which had low VIF levels (ie, <2.00) [44].

Results

Study 1

Descriptive statistics appear in Table 1. Of the sample, more
than 64% were White, and more than 45% were male. Themean
age was more than 32 years, the mode for household income
was $50,000 to $74,999, and the mode for education was 12
years or completed high school. Finally, more than 51% of the
sample reported full-time employment. Among the key
predictors, the average for digital HISB for self was 15 days
per month. Average levels of the four preventive perceptions
were between 3.13 and 4.05 on the 5-point Likert scale.
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Table 1. Study 1 descriptive statistics.
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Variables

Value (N=274)

Control independent variables

Age (years), mean (SD)

Male, n (%)

White, n (%)

Full-time employment, n (%)

Household income (US $), n (%)
0to 9999
10,000 to 14,999
15,000 to 19,999
20,000 to 34,999
35,000 to 49,999
50,000 to 74,999
75,000 to 99,999
100,000 to 199,999
200,000 or more

Education, n (%)
Lessthan 8 years
8to 11 years
12 years or completed high school
Post—high school training other than college
Some college
College degree
Postgraduate

Key independent variables

Digital health information-seeking behavior (HISB) for self? mean (SD)

Political party identification®, mean (SD)

Tested positive for COVID-19, n (%)
Dependent variables®, mean (SD)

Severity

Susceptibility

Self-efficacy

Response efficacy

32.40 (4.29)
125 (45.6)
177 (64.6)
140 (51.1)

34 (12.4)
12 (4.4)
20(7.3)
43(15.7)
35(12.8)
70 (25.5)
31(11.3)
26 (9.5)
3(1.1)

4(15)

24 (8.8)
120 (43.8)
21(7.7)
45 (16.4)
42 (15.3)
18 (6.6)

15.35 (12.47)
3.18 (1.69)

4(15)

4,04 (0.98)
3.13(1.02)
4.05(0.92)
3.98 (0.89)

3H1SB was rated on a 6-point scale as follows: never, once, several times, once per week, several times per week, and every day. Responses were then

recoded in terms of days per month (0 to 30).

bpolitical party identification was rated on a 6-point scale ranging from 1 (strong Democrat) to 6 (strong Republican).
“Responses were rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Table 2 depictsthe hierarchical regression modelsfor this study.
The effects of only control variables can be found in Block 1
in Models 1, 3, 5, and 7. At the level of nearing significance
(ie, P<.10), age was positively associated with severity (see
Model 1), White respondents had higher levels of perceived
susceptibility (see Model 3), and household income was
positively associated with response efficacy (see Model 7).

https://www.jmir.org/2021/8/e30612

Finally, full-time employed respondents had lower levels of
severity, self-efficacy, and response efficacy, with the fina
relationship nearing significance (see Models 1, 5, and 7).

The regression results in Table 2 also pertain to H1 and H2 as
well as to RQ2 (see Block 2 in Models 2, 4, 6, and 8).
Supportive of H1, digital HISB for self was positively associated
with severity (=.22, P<.001), self-efficacy (f=.15, P=.02), and
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response efficacy (B=.25, P<.001) (see Models 2, 6, and 8).
Also, there was a near-significant positive association between
digital HISB for self and susceptibility (3=.11, P=.07) (see
Model 4). In each case, respondentswith higher levelsof digital
HISB for self had higher perception levels. Supportive of H2,
political party identification was negatively associated with
self-efficacy (B=-.14, P=.02) and response efficacy (=-.13,
P=.03) (see Models 6 and 8). Notably, political party

Beaudoin & Hong

identification a so had near-significant inverse associationswith
severity (f=-.10, P=.08) and susceptibility (=-.12, P=.06)
(see Models 2 and 4). In each of the four cases, respondents
who identified as being more Republican had lower perception
levels. Finally, in terms of RQ2, respondentswho tested positive
for COVID-19 had higher levels of susceptibility (B=.17,
P=.006) (see Model 4).

Table 2. Hierarchical regression predictors of COVID-19 preventive perceptions (N=274).

Independent variable Dependent variable
Severity? Susceptibility? Self-efficacy® Response efficacy®
P P P P P P P P
ML vaue M2 vaue M3 vaue M4 vaue M5 vaue M6 vaue M7 vaue M8 vaue
Block 1
Male, ' -6 47 04 56 02 .76 02 72 -0l 93 00 97 -0l 8 .00 .9
White, 3 .05 42 .09 .13 12 .06 A5 .01 .05 .39 10 12 .05 .38 .10 .09
Household income, 3 —01 .91 -8 .67 .05 .48 .05 55 05 51 .04 58 14 .07 12 13
Education, .07 .32 .04 .62 .08 .29 .05 .49 .07 .33 .04 .60 -4 .56 -0 .23
Age B A1 .07 .09 .13 .02 .70 -01 .86 07 24 .05 .46 .06 .34 .03 .58
Full-time employment, =18 .10 =15 .02 .07 34 .06 .38 =18 .01 =17 .01 =13 .06 -1 .12
B
R 06 pna9 NA N/A 004 N/A NA N/A 004 N/A NA N/A 003 N/A NA N/A
F 2483 <001 NA N/A 176 11 NA N/A 186 .09 NA N/A 152 .17 NA N/A
Block 2
Digital healthinforma- NA N/A 22 <001 NA N/A A1 .07 NA N/A A5 .02 NA N/A 25 <.001
tion—seeking behavior
for self, B
Politica party identificas  N/A  N/A =10 .08 NA N/A =12 .06 NA N/A =14 .02 NA N/A -13 .03
tion, B
Tested positive for NA N/A .05 .42 NA N/A 17 .006 NA N/A .09 .15 NA N/A .07 .28
COVID-19, B
= NA N/A 011 N/A NA N/A 000 N/A NA N/A 000 N/A NA N/A 011 N/A
AR? NA N/A 006 N/A NA N/A 006 N/A NA N/A 45 N/A NA N/A 008 N/A
AF NA N/A 501 <001 NA N/A 528 <001 NA N/A 419 .01 NA N/A 812 <.001

Aith severity as the dependent variable, the two hierarchical models are Models 1 and 2.

Bwith susceptibility as the dependent variable, the two hierarchical models are Models 3 and 4.
“With self-efficacy as the dependent variable, the two hierarchical models are Models 5 and 6.
dwith response efficacy as the dependent variable, the two hierarchical models are Models 7 and 8.

°M: Model.
fB values represent the standardized coefficients.

IN/A: not applicable for the first model in each dependent variable's pair of
or AF.

Study 2

Descriptive statistics appear in Table 3. Of the sample, more
than 63% were White and more than 46% were male. The mean
age was almost 32 years, the mode for household income was
US $20,000 to US$34,999, and the mode for education was 12
years or completed high school. Finally, 52.3% of the sample

https://www.jmir.org/2021/8/e30612

hierarchical regression models, or not applicable for reported R%, AR F,

reported full-time employment. Among the key predictors, the
mean for digital HISB for self was more than 13 days per month,
whereasthe mean for digital HI SB for another person wasmore
than 8 days per month. Average levels of severity and
self-efficacy were between 3 and 4 on the 5-point Likert scale,
and respondents reported having performed an average of almost
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six of the seven preventive behaviors, with frequently washing
hands ranking the highest.

Table 4 depictsthe hierarchical regression modelsfor this study.
The effects of only control variables can be found in Block 1
inModels1, 3, and 5. Household income had significant positive
associations with susceptibility and preventive behaviors (see
Models3and 5). At thelevel of nearing significance, education
and age had positive associations with severity (see Model 1).
In addition, education was positively associated with preventive
behaviors, and, nearing significance, employment wasinversely
associated with preventive behaviors (see Model 5).

The regression resultsin Table 4 also pertain to H1 and H2 as
well asto RQ1 and RQ2 (see Block 2 in Models 2, 4, and 6).
Theresultsfor digital HISB for self and digital HISB for another
person relate to H1. Support islimited to digital HISB for self,

https://www.jmir.org/2021/8/e30612
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which was positively associated with severity (=.25, P<.001),
susceptibility (f=.14, P<.001), and preventive behaviors (3=.24,
P<.001) (see Models 2, 4, and 6). The effects of digital HISB
for another person were nonsignificant in each of these models.
Thus, in terms of RQ1, digital HISB for self had significant
positive associations with each outcome, while digital HISB
for another person did not. Supportive of H2, political party
identification had a negative association with severity (3=-.08,
P=.009) (see Model 2). Thus, respondents who identified as
being more Republican had lower perceptions of severity.
Political party identification did not have significant associations
with perceived susceptibility or preventive behaviors. In terms
of RQ2, respondents who had tested positive for COVID-19
reported lower levels of perceived severity (3=-.012, P<.001)
(see Modd 2).
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Table 3. Study 2 descriptive statistics.

Variables Value (N=1037)
Control independent variables
Age (years), mean (SD) 31.65 (4.18)
Male, n (%) 483 (46.58)
White, n (%) 657 (63.36)
Full-time employment, n (%) 542 (52.27)
Household income (US $), n (%)
0 to 9999 142 (13.69)
10,000 to 14,999 59 (5.69)
15,000 to 19,999 65 (6.27)
20,000 to 34,999 191 (18.42)
35,000 to 49,999 171 (16.49)
50,000 to 74,999 171 (16.49)
75,000 to 99,999 118 (11.38)
100,000 to 199,999 86 (8.29)
200,000 or more 34 (3.28)
Education, n (%)
Lessthan 8 years 16 (1.54)
810 11 years 52 (6.56)
12 years or completed high school 358 (34.52)
Post—high school training other than college 98 (9.45)
Some college 198 (19.09)
College degree 246 (23.72)
Postgraduate 69 (6.65)
Key independent variables
Digital health information—seeking behavior (HISB) for self® mean (SD) 13.14 (12.28)
HISB for another person® mean (SD) 8.14(10.33)
Political party identification®, mean (SD) 3.23(1.68)
Tested positive for COVID-19, n (%) 58 (5.59)

Dependent variables

Severity®, mean (SD) 3.84(1.07)

Susceptibility®, mean (SD) 3.09(1.03)

Preventive behaviors
7-item index?, mean (SD) 5.86 (1.70)
Avoided travel, n (%) 831 (80.14)
Canceled large gatherings, n (%) 857 (82.64)
Stayed at home, n (%) 830 (80.04)
Wore a protective face mask, n (%) 841 (81.10)
Frequently washed hands, n (%) 941 (90.74)
Stayed six feet away from others, n (%) 911 (87.85)
Sheltered in place, n (%) 850 (81.97)

@HISB was rated on a 6-point scale as follows: never, once, several times, once per week, several times per week, and every day. Responses were then
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recoded in terms of days per month (0 to 30).

bpolitical party identification was rated on a 6-point scale ranging from 1 (strong Democrat) to 6 (strong Republican).
“Responses were rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

%The 7-item index is an additive composite variable of the seven individua preventive behaviors.

Table 4. Hierarchical regression predictors of COVID-19 preventive perceptions and behaviors (N=1037).

Independent variable Dependent variable
Severity? Susceptibility” Preventive behaviors®
MY Pvaue M2 Pvadue M3 Pvadue M4 Pvaue M5 Pvdue M6 Pvaue
Block 1
Male, p¢ -05 .15 -05 .12 .00 .89 -01 .86 -02 51 -03 .36
White, .04 22 .05 .10 04 23 .05 A1 -03 .34 -02 .46
Household income, 3 .05 A5 .05 A1 .09 .01 .09 .01 .08 .02 .09 .01
Education, 3 .06 .06 .01 .68 04 32 .00 .90 A7 <001 14 <001
Age, B .06 .06 .04 .22 .01 .75 .01 .81 .01 .63 .00 .88
Full-time employment, 3 -05 .17 -04 22 -01 .78 -02 .56 -06 .08 -06 .05
=4 0.02  pyAf N/A  N/A 0.01 N/A N/A  N/A 0.05 N/A N/A  N/A
F 268 .01 N/A  N/A 206 .06 N/A N/A 8,59 <.001 N/A  N/A
Block 2
Digital health information—-seeking N/A  N/A 25 <001 N/A NA 14 <001 N/A NA 24 <001
behavior (HISB) for self, B
Digital HISB for another person, B N/A N/A .04 24 N/A  N/A .06 10 N/A N/A .00 .95
Political party identification, B N/A  N/A -08 .009 N/A  N/A -06 .08 N/A  N/A -03 .28
Tested positive for COVID-19, 3 N/A  N/A -12 <.001 N/A N/A .06 .06 N/A N/A .02 .57
R2 N/A  N/A 012 N/A N/A  N/A 005 N/A N/A N/A 011 N/A
AR? N/A  N/A 010 N/A N/A  N/A 0.04 N/A N/A N/A 0.06 N/A
AF N/A  N/A 2045 <.001 N/A  N/A 119 <.001 N/A N/A 1718 <.001

Aith severity as the dependent variable, the two hierarchical models are Models 1 and 2.
Bwith susceptibility as the dependent variable, the two hierarchical models are Models 3 and 4.
“With preventive behaviors as the dependent variable, the two hierarchical models are Models 5 and 6.

dM: Model.
€B values represent the standardized coefficients.

'N/A: not applicable for the first model in each dependent variable's pair of
or AF.

Discussion

Principal Findings

Our analyses depict US millennials' levels of COVID-19
preventive perceptions and behaviors. Danger control, the
beneficial process entailing protection motivation and behavior
change, requires heightened levels of preventive perceptions:
severity, susceptibility, self-efficacy, and response efficacy [11].
Of these four perceptions, levels of susceptibility were lowest
in both studies, suggesting agap in millennials' understanding
of their potential vulnerability in contracting COVID-19. It is
somewhat surprising that respondents had what seem to be low
perceptions of the likelihood that they could be infected with
COVID-19 given that, across this study’s two time frames (ie,

https://www.jmir.org/2021/8/e30612

RenderX

hierarchical regression models, or not applicable for reported R%, ARP, F,

April 10 to 14, 2020, and April 27 to May 7, 2020), the virus
was widespread and expected to spread further. Thus, whereas
levels of perceived severity, self-efficacy, and response efficacy
were near 4.00 on the respective 5-point scales, perceptions of
susceptibility lagged behind, posing agap that could be targeted
with preventive messaging. Study 2 also provided a picture of
whether millennials had performed COVID-19 preventive
behaviors. In particular, more than 80% of millennials reported
having performed the seven separate preventive behaviors.

In addition, our analyses identified different types of US
millennials who were most likely—as well as least likely—to
adopt preventive perceptions and behaviors in the context of
the COVID-19 pandemic; in a nutshell, health information
seeking matters, at least when it comes to self. Across the two
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empirical studies, digital HISB for self was positively associated
with preventive behaviors and each preventive perception; the
association was nearing significance in terms of one of the
preventive perceptions (ie, susceptibility) in Study 1, which
implemented the smaller of thetwo survey samples. The positive
effects of digital HISB are generally consistent with prior
research specific to the COVID-19 pandemic [15,19] and other
health contexts[29-32]. For example, research has documented
that individuals with higher information receptivity [15] and
COVID-19information seeking [19] are morelikely to practice
COVID-19 preventive behaviors. Theresults of our two studies
underscore the importance of digital health information in the
contemporary mediaworld, where mediated health information
iswidespread and the technical affordances of digital and social
mediaallow usersto search out health information in a manner
that is purposive or incidental, unbounded by constraints of
location and privacy, and diverse in information content and
information sources. These findings are also instructive for
practical interventions, suggesting the importance of
disseminating credible and purposive preventive information
across the pandemic. While there is evidence in the literature
of misinformation and its negative influence on COVID-19
knowledge and preventive behaviors [45], the overall effect, as
documented in this manuscript, is a favorable one in terms of
digital HISB for self. Notably, digital HISB for another person
was not a significant predictor of any of the outcomes, which
suggeststhat millennials' danger control processesareafunction
of their drive to protect themselves, not other people [11]. That
the related processes of millennials are driven by digital HISB
for self, but not digital HISB for another person, may relate to
research that has documented millennials as being more
self-centered than previous generations [46].

Political party identification had negative coefficients in each
regression model for preventive perceptions, achieving
significance in three models and nearing significance in the
other three. In each case, respondents who identified more as
being Republican had lower perception levels, which
underscores how preventive perceptions are a function of
political party identification. The related findings on perceived
severity and susceptibility are generally in line with prior
research that documented that, as compared to liberals,
conservatives have lower levels of fear of COVID-19[39], with
fear considered to be an outcome of elevated perceptions of
severity and susceptibility [11]. However, arguably, what
matters more is that preventive behaviors did not vary
significantly by political party identification. Thisresult differs
from one prior county-level study that demonstrated that people
in Republican counties were much lesslikely to practice social
distancing than people in Democrat counties [20]. That
preventive perceptions vary significantly by political party
identification isindicative of the contemporary political divide
in the United States and the polarization of news coverage in
the partisan media [20,36,38]. While altering the predominant
dant of news coverage in Fox News and related conservative
media may be impossible, public health interventions that
disseminate preventive information via other sources and help
build media literacy to depoliticize health topics such as
COVID-19 could help narrow the perceptual gap between
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Republicans and Democrats. Interestingly, though preventive
perceptions vary by political party identification, preventive
behaviors do not. Nevertheless, given the vast literature that
indicates that perceptions drive behavior change, we believe
that mediacan still play animportant rolein educating the public
on politicized health topics such as COVID-19.

The results were less consistent when it came to the indicator
of COVID-19 testing status, which was a measure of personal
relevance[21]. Respondentswho tested positive for COVID-19
had significantly higher perceptions of susceptibility in Study
1 and lower perceptions of severity in Study 2. The first result,
which occurred very early in the pandemic when testing was
not widely available, makes sense in that respondents who had
tested positive would think they were more susceptible to
COVID-19. Intermsof the significant result in Study 2, it could
be that respondents who tested positive for COVID-19
considered thisinfectious disease to be less severe because they
did not experience major negative effects.

Limitations

Five limitations deserve acknowledgement. First, given this
study’s reliance on two cross-sectional data sets, no inferences
of causation can be made. Second, self-report survey datahave
some measurement limitations, including socia desirability
concerns. Third, while the sample size of Study 2 (N=1037) is
sufficient, the smaller sample size of Study 1 (N=274) may pose
concerns in terms of elevated sampling error and attenuated
statistical power. There is evidence of this in the regression
results, where standardized coefficients of a certain size were
deemed significant at P values of less than .05 in Table 4, but
not in Table 2. For this reason, we referred to results that were
nearing significance (ie, P<.10) in the reporting of results for
Study 1. Fourth, dichotomous (ie, yes or no) questions, which
have been used in prior research [13,14,41], provide a general
picture of behavioral compliance, but not one of behavioral
frequency. By using frequency measurement with a.continuous
scale for each preventive behavior, future research could depict
how often millennials perform recommended COVID-19
preventive behaviors. Fifth, given changes across the pandemic
in terms of COVID-19 risks and behavioral recommendations,
we caution researchers in generalizing these results to other
timeframes acrossthe pandemic, aswell asto populations other
than millennials. That said, this manuscript’s use of two data
sets helps mitigate some such concerns related to time frame.

Conclusions

In conclusion, this manuscript depicts US millennias’ levels
of COVID-19 preventive perceptions and behaviors, aswell as
their predictive factors. Understanding these levels and
predictive factors has implications for theory, policy, and
practical intervention. The analyses in both empirical studies
highlight the importance of health information seeking in the
face of a global pandemic, as well as the politicization of the
COVID-19 pandemic. Future research should continue to
investigate related processes in terms of COVID-19 and other
pandemics. It could advance this manuscript’s results by using
panel survey datato derive inferences of causation and making
assessments across later stages of the COVID-19 pandemic.

https://www.jmir.org/2021/8/e30612

JMed Internet Res 2021 | vol. 23 | iss. 8| €30612 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beaudoin & Hong

Conflictsof Interest
None declared.

References

1.

2.
3.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Coronavirus Resource Center. COVID-19 Dashboard. Baltimore, MD: Johns Hopkins University & Medicine; 2021. URL:
https://coronavirus.jhu.edu/map.html [accessed 2021-04-01]

Coronavirus pandemic (COVID-19). Our World in Data. 2020. URL: https://ourworldindata.org [accessed 2020-10-01]
The Department of Global Communications. UN tackles ‘infodemic’ of misinformation and cybercrime in COVID-19
crisis. United Nations. 2020 Mar 31. URL: https.//www.un.org/en/un-coronavirus-communications-team/
un-tackling-%E2%80%698i nf odemi c%E2%80%99-misi nformati on-and-cybercrime-covid-19 [accessed 2020-09-01]
Wagner M, MacayaM, Yeung J, Renton A, Rahim Z, Isaac L. CDC director urges millennialsto follow Covid-19 guidelines.
CNN. 2020 Jun 26. URL: https://www.cnn.com/world/live-news/coronavirus-pandemic-06-26-20-intl/
h_1ffaBc7ddf6e3b72fe232933ab2f3ch9 [accessed 2020-06-01]

Stone W. Younger adults areincreasingly testing positive for the coronavirus. NPR. 2020 Jun 19. URL : https.//www.npr.org/
sections/heal th-shots/2020/06/19/880912184/younger-adul ts-are-increasi ngly-testing-positive-for-coronavirus [ accessed
2020-11-01]

Lahut J. Trump coronavirus task force coordinator says millennials 'are the core group that will stop thisvirus. Business
Insider. 2020 Mar 16. URL: https.//www.businessinsider.com/

trump-dr-birx-calls-millennial s-the-core-group-stop-coronavirus-2020-3 [accessed 2020-09-01]

Fry R. Millennials overtake Baby Boomers as America's largest generation. Pew Research Center. 2020 Apr 28. URL.:
https://www.pewresearch.org/fact-tank/2020/04/28/mill enni al s-overtake-baby-boomers-as-americas-largest-generation/
[accessed 2020-09-01]

Fry R. Millennials are the largest generation in the US labor force. Pew Research Center. 2018 Apr 11. URL: https.//www.
pewresearch.org/fact-tank/2018/04/11/millennial s-largest-generation-us-1abor-force/ [accessed 2020-09-01]

Prensky M. Digital natives, digital immigrants Part 1. On the Horizon 2001 Sep;9(5):1-6. [doi: 10.1108/10748120110424816]
Kohut A, Taylor P, Keeter S, Parker K, Morin R, Cohn D, et a. Millennials: Confident. Connected. Open to Change.
Washington, DC: Pew Research Center; 2010 Feb. URL: https.//www.pewresearch.org/wp-content/upl oads/sites/3/2010/
10/millennial s-confident-connected-open-to-change.pdf [accessed 2020-09-01]

Witte K. Putting the fear back into fear appeal's. The extended parallel process model. Commun Monogr 1992;59(4):329-349.
[doi: 10.1080/03637759209376276]

Skinner C, Tiro J, Champion V. The Health Belief Model. In: Glanz K, Rimer BK, Viswanath K, editors. Health Behaivor:
Theory, Research, and Practice. 5th edition. San Francisco, CA: Jossey-Bass; 2015:75-94.

Camacho-Rivera M, Islam JY, Vidot DC. Associations between chronic health conditions and COVID-19 preventive
behaviors among anationally representative sample of US adults: An analysis of the COVID Impact Survey. Health Equity
2020;4(1):336-344 [FREE Full text] [doi: 10.1089/heq.2020.0031] [Medline: 32783017]

Breakwell GM, Fino E, Jaspal R. The COVID-19 Preventive Behaviors Index: Development and validation in two samples
from the United Kingdom. Eval Health Prof 2021 Mar;44(1):77-86 [FREE Full text] [doi: 10.1177/0163278720983416]
[Medline: 33430623]

Roberts JA, David ME. Improving predictions of COVID-19 preventive behavior: Development of a sequential mediation
model. JMed Internet Res 2021 Mar 17;23(3):€23218 [FREE Full text] [doi: 10.2196/23218] [Medline: 33651707]

Rad RE, Mohseni S, Takhti HK, Azad MH, Shahabi N, Aghamolagei T, et al. Application of the protection motivation theory
for predicting COVID-19 preventive behaviorsin Hormozgan, Iran: A cross-sectional study. BMC Public Health 2021 Mar
08;21:1-11 [FREE Full text] [doi: 10.1186/s12889-021-10500-w] [Medline: 33685426]

Chan DK C, Zhang C, Weman-Josefsson K. Why people failed to adhere to COVID-19 preventive behaviors? Perspectives
from an integrated behavior change model. Infect Control Hosp Epidemiol 2021 Mar;42(3):375-376 [FREE Full text] [doi:
10.1017/ice.2020.245] [Medline: 32408917]

Masters NB, Shih SF, Bukoff A, Akel KB, Kobayashi LC, Miller AL, et al. Social distancing in response to the novel
coronavirus (COVID-19) in the United States. PL0oS One 2020;15(9):€0239025 [FREE Full text] [doi:

10.1371/journal .pone.0239025] [Medline: 32915884]

LiuPL. COVID-19 information seeking on digital mediaand preventive behaviors. The mediation role of worry. Cyberpsychol
Behav Soc Netw 2020 Oct;23(10):677-682. [doi: 10.1089/cyber.2020.0250] [Medline: 32498549]

Gollwitzer A, Martel C, Brady WJ, Parnamets P, Freedman IG, Knowles ED, et a. Partisan differencesin physical distancing
are linked to health outcomes during the COV1D-19 pandemic. Nat Hum Behav 2020 Nov;4(11):1186-1197. [doi:
10.1038/s41562-020-00977-7] [Medline: 33139897]

Johnson JD, Meischke H. A comprehensive model of cancer-related information seeking applied to magazines. Hum
Commun Res 1993 Mar;19(3):343-367. [doi: 10.1111/j.1468-2958.1993.tb00305.x]

Lambert SD, Loiselle CG. Health information seeking behavior. Qual Health Res 2007 Oct;17(8):1006-1019. [doi:
10.1177/1049732307305199] [Medline: 17928475]

https://www.jmir.org/2021/8/e30612 JMed Internet Res 2021 | vol. 23 | iss. 8 | €30612 | p. 13

RenderX

(page number not for citation purposes)


https://coronavirus.jhu.edu/map.html
https://ourworldindata.org
https://www.un.org/en/un-coronavirus-communications-team/un-tackling-%E2%80%98infodemic%E2%80%99-misinformation-and-cybercrime-covid-19
https://www.un.org/en/un-coronavirus-communications-team/un-tackling-%E2%80%98infodemic%E2%80%99-misinformation-and-cybercrime-covid-19
https://www.cnn.com/world/live-news/coronavirus-pandemic-06-26-20-intl/h_1ffa8c7ddf6e3b72fe232933ab2f3cb9
https://www.cnn.com/world/live-news/coronavirus-pandemic-06-26-20-intl/h_1ffa8c7ddf6e3b72fe232933ab2f3cb9
https://www.npr.org/sections/health-shots/2020/06/19/880912184/younger-adults-are-increasingly-testing-positive-for-coronavirus
https://www.npr.org/sections/health-shots/2020/06/19/880912184/younger-adults-are-increasingly-testing-positive-for-coronavirus
https://www.businessinsider.com/trump-dr-birx-calls-millennials-the-core-group-stop-coronavirus-2020-3
https://www.businessinsider.com/trump-dr-birx-calls-millennials-the-core-group-stop-coronavirus-2020-3
https://www.pewresearch.org/fact-tank/2020/04/28/millennials-overtake-baby-boomers-as-americas-largest-generation/
https://www.pewresearch.org/fact-tank/2018/04/11/millennials-largest-generation-us-labor-force/
https://www.pewresearch.org/fact-tank/2018/04/11/millennials-largest-generation-us-labor-force/
http://dx.doi.org/10.1108/10748120110424816
https://www.pewresearch.org/wp-content/uploads/sites/3/2010/10/millennials-confident-connected-open-to-change.pdf
https://www.pewresearch.org/wp-content/uploads/sites/3/2010/10/millennials-confident-connected-open-to-change.pdf
http://dx.doi.org/10.1080/03637759209376276
http://europepmc.org/abstract/MED/32783017
http://dx.doi.org/10.1089/heq.2020.0031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32783017&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0163278720983416?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0163278720983416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33430623&dopt=Abstract
https://www.jmir.org/2021/3/e23218/
http://dx.doi.org/10.2196/23218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33651707&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10500-w
http://dx.doi.org/10.1186/s12889-021-10500-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33685426&dopt=Abstract
http://europepmc.org/abstract/MED/32408917
http://dx.doi.org/10.1017/ice.2020.245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32408917&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0239025
http://dx.doi.org/10.1371/journal.pone.0239025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32915884&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2020.0250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32498549&dopt=Abstract
http://dx.doi.org/10.1038/s41562-020-00977-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33139897&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-2958.1993.tb00305.x
http://dx.doi.org/10.1177/1049732307305199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17928475&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beaudoin & Hong

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Yoon J, Huang H, Kim S. Trends in health information-seeking behaviour in the US foreign-born population based on the
Health Information National Trends Survey, 2005 - 2014. Inf Res 2017;22(3):1-26 [ FREE Full text] [doi: 10.32388/6p9glv]
National Cancer Ingtitute. Health Information National Trends Survey (HINTS) 5, Cycle 1. Bethesda, MD: National Cancer
Ingtitute, Division of Cancer Control and Population Sciences; 2017. URL : https://hints.cancer.gov/dataset/

HINTS-5 Cyclel STATA.zip [accessed 2021-05-01]

National Cancer Ingtitute. Health Information National Trends Survey (HINTS) 5, Cycle 3. Bethesda, MD: National Cancer
Ingtitute, Division of Cancer Control and Population Sciences; 2019. URL : https://hints.cancer.gov/dataset/
HINTS5_Cycle3 Stata 20210305.zip [accessed 2021-05-01]

Zhao X, Fan J, Basnyat I, Hu B. Online health information seeking using "#COV1D-19 Patient Seeking Help" on Weibo
in Wuhan, China: Descriptive study. JMed Internet Res 2020 Oct 15;22(10):€22910 [ FREE Full text] [doi: 10.2196/22910]
[Medline: 33001838]

Jurkowitz M, Mitchell A. Older Americans continue to follow COVID-19 news more closely than younger adults. Pew
Research Center. 2020 Apr 22. URL : https://www.journalism.org/2020/04/22/

ol der-americans-continue-to-follow-covid-19-news-more-cl osel y-than-younger-adults/ [accessed 2020-09-01]

Vogels EA, Perrin A, Rainie L, Anderson M. 53% of Americans say the internet has been essential during the COVID-19
outbreak. Pew Research Center. 2020 Apr 30. URL: https.//www.pewresearch.org/internet/2020/04/30/

53-of -ameri cans-say-the-internet-has-been-essenti al -during-the-covid-19-outbreak/ [accessed 2020-09-01]

Beaudoin CE, Hong T. Health information seeking, diet and physical activity: An empirical assessment by medium and
critical demographics. Int JMed Inform 2011;80(8):586-595. [doi: 10.1016/j.ijmedinf.2011.04.003] [Medline: 21640643]
Shim M, Kelly B, Hornik R. Cancer information scanning and seeking behavior is associated with knowledge, lifestyle
choices, and screening. J Health Commun 2006 Feb;11 Suppl 1:157-172. [doi: 10.1080/10810730600637475] [Medline:
16641081]

Beaudoin CE, Tao CC. Modeling the impact of online cancer resources on the supporters of cancer patients. New Media
Soc 2008;10(2):321-344. [doi: 10.1177/1461444807086477]

Jamal A, Khan SA, AlHumud A, Al-Duhyyim A, Alrashed M, Bin SF, et al. Association of online health information-seeking
behavior and self-care activitiesamong type 2 diabetic patientsin Saudi Arabia. JMed Internet Res 2015;17(8):€196 [ FREE
Full text] [doi: 10.2196/jmir.4312] [Medline: 26268425]

Paige SR, Miller MD, Krieger JL, Stellefson M, Cheong J. Electronic health literacy across the lifespan: Measurement
invariance study. JMed Internet Res 2018 Jul 09;20(7):€10434 [FREE Full text] [doi: 10.2196/10434] [Medline: 29986848]
Oh YS. Predictors of self and surrogate online health information seeking in family caregivers to cancer survivors. Soc
Work Health Care 2015;54(10):939-953. [doi: 10.1080/00981389.2015.1070780] [Medline: 26671245]

Party identification. Inter-university Consortium for Political and Social Research (ICPSR). Ann Arbor, MI: University of
Michigan, Institute for Social Research; 2021. URL : https.//www.icpsr.umich.edu/web/pages/instructors/setups/notes/
party-identification.html [accessed 2021-05-01]

Political polarization in the American public. Pew Research Center. 2014 Jun 12. URL: https.//www.pewresearch.org/
politics/2014/06/12/palitical -pol ari zation-in-the-american-public/ [accessed 2021-03-01]

ChenE, ChangH, Rao A, Lerman K, Cowan G, FerraraE. COVID-19 misinformation and the 2020 US presidential election.
HKS Misinf Rev 2021 Mar 3:1-17. [doi: 10.37016/mr-2020-57]

Hart PS, Chinn S, Soroka S. Politicization and polarization in COVID-19 news coverage. Sci Commun 2020 Aug
25;42(5):679-697 [FREE Full text] [doi: 10.1177/1075547020950735]

Winter T, Riordan BC, Pakpour AH, Griffiths MD, Mason A, Poulgrain JW, et al. Evaluation of the English version of the
Fear of COVID-19 Scale and its rel ationship with behavior change and political beliefs. Int JMent Health Addict 2020 Jun
15:1-11 [FREE Full text] [doi: 10.1007/s11469-020-00342-9] [Medline: 32837431]

Witte K, Meyer G, Martell D. Effective Health Risk Messages: A Step-By-Step Guide. Thousand Oaks, CA: SAGE
Publications; 2001.

Kaiser Family Foundation. KFF Coronavirus Poll — March 2020. San Francisco, CA: Henry JKaiser Family Foundation;
2020. URL: http://files.kff.org/attachment/Topline-K FF-Coronavirus-Poll.pdf [accessed 2020-09-01]

National Cancer Ingtitute. Health Information National Trends Survey (HINTS) 4, Cycle 1. Bethesda, MD: National Cancer
Ingtitute, Division of Cancer Control and Population Sciences; 2012. URL : https://hints.cancer.gov/dataset/

HINTSA Cyclel Stata.zip [accessed 2021-05-01]

Hampton KN. Social media and change in psychological distress over time: The role of social causation. JComput Mediat
Commun 2019;24(5):205-222. [doi: 10.1093/jcmc/zmz010]

Allison P. When can you safely ignore multicollinearity? Statistical Horizons. 2012 Sep 10. URL : https://statisticalhorizons.
com/multicollinearity [accessed 2021-02-01]

Lee JJ, Kang K, Wang MP, Zhao Sz, Wong JY H, O'Connor S, et a. Associations between COVID-19 misinformation
exposure and belief with COVID-19 knowledge and preventive behaviors: Cross-sectional online study. JMed Internet
Res 2020 Nov 13;22(11):e22205 [FREE Full text] [doi: 10.2196/22205] [Medline: 33048825]

Twenge JM, Campbell SM. Generational differencesin psychological traits and their impact on the workplace. J Manage
Psychol 2008 Nov 07;23(8):862-877. [doi: 10.1108/02683940810904367]

https://www.jmir.org/2021/8/e30612 JMed Internet Res 2021 | vol. 23 | iss. 8 | €30612 | p. 14

(page number not for citation purposes)


https://files.eric.ed.gov/fulltext/EJ1156403.pdf
http://dx.doi.org/10.32388/6p9glv
https://hints.cancer.gov/dataset/HINTS-5_Cycle1_STATA.zip
https://hints.cancer.gov/dataset/HINTS-5_Cycle1_STATA.zip
https://hints.cancer.gov/dataset/HINTS5_Cycle3_Stata_20210305.zip
https://hints.cancer.gov/dataset/HINTS5_Cycle3_Stata_20210305.zip
https://www.jmir.org/2020/10/e22910/
http://dx.doi.org/10.2196/22910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33001838&dopt=Abstract
https://www.journalism.org/2020/04/22/older-americans-continue-to-follow-covid-19-news-more-closely-than-younger-adults/
https://www.journalism.org/2020/04/22/older-americans-continue-to-follow-covid-19-news-more-closely-than-younger-adults/
https://www.pewresearch.org/internet/2020/04/30/53-of-americans-say-the-internet-has-been-essential-during-the-covid-19-outbreak/
https://www.pewresearch.org/internet/2020/04/30/53-of-americans-say-the-internet-has-been-essential-during-the-covid-19-outbreak/
http://dx.doi.org/10.1016/j.ijmedinf.2011.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21640643&dopt=Abstract
http://dx.doi.org/10.1080/10810730600637475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16641081&dopt=Abstract
http://dx.doi.org/10.1177/1461444807086477
http://www.jmir.org/2015/8/e196/
http://www.jmir.org/2015/8/e196/
http://dx.doi.org/10.2196/jmir.4312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26268425&dopt=Abstract
http://www.jmir.org/2018/7/e10434/
http://dx.doi.org/10.2196/10434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29986848&dopt=Abstract
http://dx.doi.org/10.1080/00981389.2015.1070780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26671245&dopt=Abstract
https://www.icpsr.umich.edu/web/pages/instructors/setups/notes/party-identification.html
https://www.icpsr.umich.edu/web/pages/instructors/setups/notes/party-identification.html
https://www.pewresearch.org/politics/2014/06/12/political-polarization-in-the-american-public/
https://www.pewresearch.org/politics/2014/06/12/political-polarization-in-the-american-public/
http://dx.doi.org/10.37016/mr-2020-57
https://journals.sagepub.com/doi/10.1177/1075547020950735
http://dx.doi.org/10.1177/1075547020950735
http://europepmc.org/abstract/MED/32837431
http://dx.doi.org/10.1007/s11469-020-00342-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837431&dopt=Abstract
http://files.kff.org/attachment/Topline-KFF-Coronavirus-Poll.pdf
https://hints.cancer.gov/dataset/HINTS4_Cycle1_Stata.zip
https://hints.cancer.gov/dataset/HINTS4_Cycle1_Stata.zip
http://dx.doi.org/10.1093/jcmc/zmz010
https://statisticalhorizons.com/multicollinearity
https://statisticalhorizons.com/multicollinearity
https://www.jmir.org/2020/11/e22205/
http://dx.doi.org/10.2196/22205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33048825&dopt=Abstract
http://dx.doi.org/10.1108/02683940810904367
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beaudoin & Hong

Abbreviations

EPPM: Extended Parallel Process Model

H1: Hypothesis1

H2: Hypothesis 2

HINTS: Health Information National Trends Survey
HISB: health information—seeking behavior

OLS: ordinary least squares

RQ1: Research Question 1

RQ2: Research Question 2

VIF: variance inflation factor

Edited by C Basch; submitted 21.05.21; peer-reviewed by L Suppan, MA Bahrami; comments to author 31.05.21; revised version
received 15.06.21; accepted 19.06.21; published 12.08.21

Please cite as:

Beaudoin CE, Hong T

Predictors of COVID-19 Preventive Perceptions and Behaviors Among Millennials: Two Cross-sectional Survey Sudies
J Med Internet Res 2021;23(8):€30612

URL: https.//www.jmir.org/2021/8/e30612

doi: 10.2196/30612

PMID: 34182460

©Christopher E Beaudoin, Traci Hong. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
12.08.2021. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2021/8/e30612 JMed Internet Res 2021 | vol. 23 | iss. 8 | €30612 | p. 15
(page number not for citation purposes)

RenderX


https://www.jmir.org/2021/8/e30612
http://dx.doi.org/10.2196/30612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34182460&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

