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Abstract The two studies reported in the paper exam-
ined (1) the extended parallel process model’s (EPPM;
Witte 1992) ability to predict and explain college students’
COVID-19 vaccination behavior, and (2) the EPPM-related
reasons for college students’” COVID-19 vaccine hesitancy.
Study 1 was a longitudinal study that measured the EPPM
constructs at Time 1 and COVID-19 vaccine behavior two
months later at Time 2. For danger control, results indicate
that perceived threat and perceived efficacy positively pre-
dicted intentions and that intentions positively predicted
behavior. For fear control, results indicate that perceived
threat positively predicted fear, that perceived efficacy did
not predict fear, and that fear negatively predicted defensive
avoidance, reactance, and fatalism. Study 2 was a cross-sec-
tional survey that assessed EPPM-related reasons for vaccine
hesitancy. Results indicate that the main reasons for vaccine
hesitancy were related to response efficacy (i.e., participants
were concerned about the safety and effectiveness of the
vaccine). The theoretical and practical implications of these
results are discussed.
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Introduction

The COVID-19 global pandemic has infected 213 million
people and has taken the life of 4.45 million people glob-
ally since its first identification in 2019 (John Hopkins Uni-
versity, 2021). In addition to preventative measures such as
wearing face masks and social distancing, several vaccines
have been developed and approved for use since December
2020. As of March 29, 2022, 65.53% of the population in
the United States have been fully vaccinated (Mathieu et al.,
2021). However, many people remain uncertain or resistant
toward the vaccine. SteelFisher et al. (2021) examined 39
nationally representative, randomized polls with publicly
available tabulations that were conducted between August
2020 and February 2021 and found that 32% of respondents
did not plan to get the vaccine.

Young adults are particularly hesitant toward vaccines.
Diesel et al. (2021) found that 18- to 29-year-olds had the
lowest COVID-19 vaccination coverage (38.3%), especially
compared to other adult age groups such as those aged 65
or above (80%). The low COVID-19 vaccination rate is not
surprising given that college students have been found to
also have low flu vaccination rates ranging from 8 to 46%
(National Foundation for Infectious Diseases, 2016, 2017).
As new strains of the COVID-19 such as the Delta and the
Omicron variants increase its rate of transmission, evidence
has shown that vaccines are effective in preventing hospitali-
zation and death (Centers for Disease Control & Prevention,
2021).

As many higher educational institutions resume in-person
instructions, vaccination has become an important measure
to help keep a safe campus life in such population condensed
environments. Thomason and O’Leary (2021) identified
773 U.S. college campuses that mandate vaccination as of
August 24, 2021. However, many other college campuses
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Fig. 1 Structural model of predicted relationships for study 1

have not given any requirement on vaccination. This paper
aimed to help higher education administrators develop effec-
tive communication strategies to encourage COVID-19 vac-
cination. Specifically, we examined how well the extended
parallel process model (EPPM) predicts college students’
protective action of getting the COVID-19 vaccines and
defensive reactions including defensive avoidance, reac-
tance, and fatalism.

The extended parallel process model

Witte (1992) advanced the EPPM to help explain the effects
of perceived threat and perceived efficacy on intentions and
behavior. Perceived threat involves a person’s beliefs about
a danger that exists in their environment. According to the
EPPM, perceived threat includes two components: sever-
ity and susceptibility. Perceived severity involves beliefs
about the seriousness of a health threat (i.e., “COVID-19
is a serious health problem”), and perceived susceptibility
involves beliefs about the likelihood that one will experience
a health threat (i.e., “it is possible that I will get COVID-
19”). According to the EPPM, both perceived severity and
perceived susceptibility must be high for perceived threat
to be high.

Perceived efficacy involves a person’s beliefs about the
effectiveness and ease with which a recommended response
can prevent a threat. According to the EPPM, perceived
efficacy also includes two components: response efficacy
and self-efficacy. Perceived response efficacy traditionally
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focuses on the perceived effectiveness of the recommended
response (i.e., “getting the COVID-19 vaccine is an effec-
tive way to prevent COVID-19”). In this study we added
another aspect of response efficacy—perceived safety of the
recommended response, which is an important and related
assessment for vaccines. Perceived self-efficacy, on the other
hand, focuses on one’s ability to perform the recommended
behavior under various challenging circumstances (i.e.,
“it would be easy for me to get the COVID-19 vaccine if 1
wanted to). Again, according to the EPPM, both perceived
response efficacy and perceived self-efficacy must be high
for perceived efficacy to be high.

Finally, the EPPM posits that different combinations of
perceived threat and perceived efficacy will lead to adap-
tive (i.e., danger control) or maladaptive (i.e., fear control)
responses. A discussion of the conditions expected to elicit
each type of response follows, and a visual summary of all
hypotheses and research questions is provided in Fig. 1.

Adaptive danger control response

Danger control is a cognitive, problem-solving process
where individuals strive to reduce a threat. Generally
speaking, the EPPM predicts that individuals will engage
in danger control when both perceived threat and perceived
efficacy are high. To illustrate, if a person believes (1) that
COVID-19 represents a personally relevant and serious
problem (i.e., high threat), and (2) that the COVID-19 vac-
cine is an effective and easy way to reduce the threat (i.e.,
high efficacy), then they should engage in danger control
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and get vaccinated against COVID-19. However, questions
about the exact nature of the relationship between threat and
efficacy have been raised in the past two decades (i.e., is the
relationship between threat and efficacy multiplicative or
additive?). However, three recent meta-analyses indicate that
that the relationship between threat and efficacy is additive
(Sheeran et al., 2014; Tannenbaum et al., 2015; Witte &
Allen, 2000), so that is what we predict in this study:

H; (A) Perceived threat and (B) perceived efficacy will
positively predict intentions to get the COVID-19 vaccine.

The EPPM also posits that when both perceived threat
and perceived efficacy are high, a person should experience
greater protection motivation (i.e., intention) and ultimately
adaptive changes (i.e., behavior). The proposed relationship
between intention and behavior is consistent with and has
been well-studied by numerous other theoretical perspec-
tives including social cognitive theory (Bandura, 2004) and
the reasoned action approach (Fishbein & Ajzen, 2010).
Results from numerous meta-analyses suggest that the inten-
tion-behavior relationship should be strong (e.g., McEachan
et al., 2016; Rich et al., 2015). Thus, the following hypoth-
esis is advanced:

H, Intentions to get the COVID-19 vaccine will positively
predict COVID-19 vaccine behavior.

Maladaptive fear control response

Conversely, fear control is an emotional coping process or
psychological defense tactic designed to reduce fear rather
than the actual threat. To illustrate, if an individual believes
(1) that COVID-19 represents a personally relevant and seri-
ous problem (i.e., high threat), but (2) that the COVID-19
vaccine is not an effective or easy way to reduce the threat
(i.e., low efficacy), then they will engage in fear control. Put
differently, “when individuals see no efficacious means of
eliminating danger, they turn to the defensive reactions as a
means of reducing their fear” (Dillard et al., 2018, p. 974).
Dillard et al. (2018) investigated how defensive reactions
are structured regarding one another. They concluded (1)
that defensive reactions cannot be reduced to a single phe-
nomenon, and (2) that individuals regularly experience mul-
tiple defensive reactions. Thus, this study focuses on three
different defensive reactions: defensive avoidance, reac-
tance, and fatalism. Defensive avoidance involves conscious
efforts to ignore an issue. For example, an individual may
refuse to think about or attempt to minimize their feelings
about COVID-19. Reactance involves criticizing or reject-
ing the message or the source of the message. For exam-
ple, an individual might believe that a message exaggerates
the threat posed by COVID-19 or attempt to find flaws in

the arguments or evidence. Fatalism involves a “calm and
resigned acceptance of risk” (Dillard et al., 2018, p. 989).
For example, an individual may believe that risks are nor-
mal or that they might contract COVID-19 no matter what
they do.

The EPPM makes several specific predictions regard-
ing the fear control process. Unfortunately, far fewer stud-
ies have investigated the fear control portion of the EPPM,
and those that do often report inconsistent or contradictory
results. The balance of this section will discuss each of the
links in the fear control portion of the EPPM.

Witte (1992) notes that, “the greater the threat, the greater
the fear aroused” (p. 339). Results from three meta-analy-
sis are consistent with this prediction and indicate that the
threat-fear relationship typically hovers around the »=0.30
to 0.36 range (Boster & Mongeau, 1984; Mongeau, 1998;
Witte & Allen, 2000). Thus, the following hypothesis is
advanced:

H; Perceived threat will positively predict fear.

Witte (1992) also notes that, “if efficacy is believed to be
low, fear is increased further.” (p. 343). Unfortunately, fewer
studies (and no meta-analyses that we are aware of) have
explicitly examined the relationship between perceived effi-
cacy and fear, and the studies that do exist offer conflicting
results. For example, Dillard and colleagues (Dillard et al.,
2017; Meczkowski et al., 2016) report that while (1) fear
significantly decreased following exposure to an efficacy
message (2) fear had little or no association with efficacy in
their overall SEM models. A similar pattern was observed
by Birmingham et al. (2015). Given these inconsistencies
between theory and research, the following research ques-
tion is advanced:

RQ; What is the relationship between perceived efficacy
and fear?

Finally, regarding the fear-fear control relationship, Witte
(1992) predicts that, “fear causes maladaptive responses”
(p- 343). Unfortunately, most EPPM studies either do not
include fear control or focus on a single fear control out-
come. Further, when fear control is studied, results are often
inconsistent with EPPM predictions (Papova, 2012). How-
ever, the preponderance of evidence suggests that fear is
negatively related to fear control (Roberto et al., 2021; Bir-
mingham et al., 2015; De Meulenaer et al., 2015; Popova,
2012; Yang & Kahlor, 2012). Again, given the inconsisten-
cies in theory and research, the following research question
is advanced:

RQ, What is the relationship between fear and (A) defen-
sive avoidance, (B) reactance, and (C) fatalism?
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Notably, the EPPM is not specific about which defensive
reactions people will select; it simply states that individu-
als will engage in some sort of defensive response when
perceived threat is high and perceived efficacy is low. Thus,
the data will be considered consistent with the EPPM if fear
positively relates to one or more of the defensive reactions
included in this study.

EPPM-related reasons for COVID-19 vaccine hesitancy
among college students

Finally, the EPPM provides a list of potential targets for
messages design to persuade the vaccine hesitance (i.e.,
perceived severity, perceived susceptibility, perceived self-
efficacy, and perceived response-efficacy). Thus, partici-
pants who (1) had not been vaccinated and (2) did intend to
get vaccinated in the future responded to items designed to
answer the following research question.

RQ; What are the key reasons for COVID-19 vaccine hesi-
tancy among college students?

Overview of studies

Two studies were conducted during the Spring 2021 semes-
ter to test the aforementioned hypotheses and research ques-
tions. More specifically, Study 1 employed a longitudinal
design to test both hypotheses and to answer research ques-
tions 1 and 2, while Study 2 used a cross-sectional designed
to answer research question 3.

Study 1
Method
Procedure and participants

Data were collected at two points in time using Qualtrics
Survey Software. Participants were recruited from four
undergraduate communication classes at Arizona State
University. Participants received a small amount of extra
credit for completing the Time 1 survey, and a small amount
of extra credit or a $5 gift card for completing the Time
2 survey. All procedures were approved by the sponsoring
university’s institutional review board.

Time 1 data were collected in early February 2021, or
approximately two months after the U.S. Food and Drug
Administration approved the first COVID-19 vaccine for
emergency use on December 11, 2020 (U.S. Food and Drug
Administration, 2021). Therefore, unless a college student
met certain age, occupation, or health requirements, they
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were unable to get the vaccine in the state of Arizona at
Time 1 data collection. Two-hundred and fifty-two individu-
als completed the Time 1 survey. Two participants indicated
that they had already received both doses of the vaccine
before Time 1 data collection took place (possibly because
they met the criteria for vaccine emergency use) and were
therefore excluded from all analyses.

Time 2 data collection took place in late April 2021, or
approximately one month after the state of Arizona opened
COVID-19 vaccine eligibility to anyone aged 16 and older
on March 23, 2021 (Innes & Steinbach, 2021). One hundred
and fifty-seven participants (62.8% of those participated in
Time 1 survey) completed the Time 2 survey.

Thus, the final sample consisted of 157 participants. Par-
ticipants were 44.7% male, 54.7% female, and 0.6% other,
with a mean age of 19.55 (SD=2.11). The sample was
61.1% white, 22.9% Asian, 6.4% black or African American,
and 9.6% other. Finally, 19.5% of the sample identified as
Hispanic or Latino/a, and 76.1% of participants were U.S.
citizens.

Non-response analysis was conducted to see if there
were any differences between those who did and did not
respond to the Time 2 survey for any of the variables under
investigation using the Time 1 data. Independent sample
t-tests revealed no differences for susceptibility (r=— 1
24, df=1248; p=0.22), self-efficacy (r=1.44, df=248,
p=0.20), or intention (r=— 0.89, df=248, p=0.37).
However, for severity (t=— 2.87, df=248; p=0.004),
response efficacy (r=— 3.02, df=248; p=03), and fear (¢
=—2.27, df=244; p=0.02), those who responded at both
points in time tended to score higher than participants
who only responded at Time 1. Conversely, for defen-
sive avoidance (r=3.11, df=24; p=0.005), reactance
(t=2.29, df=247; p=0.02), and fatalism (+=2.86, df=24
7; p=0.005), those who responded at both points in time
tended to score lower than participants who only responded
at Time 1. The implications of the non-response analysis
results will be reviewed in the discussion section.

Instrumentation

A detailed discussion of each measure follows. All vari-
ables were measured at Time 1, except for behavior which
was measured at Time 2. Means, standard deviations, scale
items, and Cronbach’s alphas for all Time 1 variables are
presented in Table 1.

Perceived Threat and Perceived Efficacy The threat and
efficacy measures were adapted from the Witte et al.’s
(1996) Risk Behavior Diagnostic Scale (RBDS) and uti-
lized five-point Likert-type items (i.e., “strongly disagree”
to “strongly agree”). Specifically, perceived severity, per-
ceived susceptibility, and perceived response efficacy were
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Table 1 Descriptive statistics and scale items for All EPPM constructs from study 1

Variable

Scale M (SD)

Scale o

Scale Items

Severity

Susceptibility

Self-efficacy

Response-efficacy

Fear

Intention

Defensive Avoidance

4.18 (.79)

3.81 (.78)

3.14 (.86)

3.86 (.75)

2.69 (1.17)

3.24 (1.16)

2.71 (78)

92

.83

.85

.89

.83

COVID-19 is a severe health issue

COVID-19 is a dangerous illness

COVID-19 can lead to harmful health problems
COVID-19 has serious health consequences

It is possible that I will get the COVID-19

Getting the COVID-19 is something that could happen to me
I am at risk of getting the COVID-19

I am susceptible to getting COVID-19

I would know how to get the COVID-19 vaccine if I wanted to

It would be easy for me to get the COVID-19 vaccine if I wanted to

I would be able to get the COVID-19 vaccine if I wanted to

It would be simple for me to get the COVID-19 vaccine if I wanted to
It would be difficult for me get the COVID-19 vaccine. (Reversed)

If I get the COVID-19 vaccine, I am less likely to get COVID-19

Getting the COVID-19 vaccine can decrease my chances of getting COVID-19
The COVID-19 vaccine is a safe way to prevent COVID-19

The COVID-19 vaccine protects people from getting COVID-19

How do you feel when you think about getting COVID-19?
Anxious

Scared

Fearful

I plan to get the COVID-19 vaccine in the NEXT 2 months (i.e., during the Spring
2021 semester)

I will try to get the COVID-19 vaccine in the NEXT 2 months (i.e., during the Spring
2021 semester)

Iintend to get the COVID-19 vaccine in the NEXT 2 months (i.e., during the Spring
2021 semester)

I am likely to get the COVID-19 vaccine in the NEXT 2 months (i.e., during the
Spring 2021 semester)

I try NOT to think about COVID-19

I avoid thinking about COVID-19

If thoughts about COVID-19 come to mind, I try to think about something else

Reactance 2.54 (.81) .81

The media have blown the COVID-19 issue all out of proportion

In general, people are overreacting to COVID-19
Most of what I hear about the dangers of COVID-19 is exaggerated

Fatalism 3.22(.75) 75

No matter what they do, some people are going to catch COVID-19

Some people are going to get COVID-19 no matter what
Some people are destined to get COVID-19: There is really nothing you can do about it

All variable except fear were measured on a five-point scale ranging from (1) “strongly disagree” to (5) “strongly agree.” Fear was measured on
a five-point scale ranging from (1) “none of this emotion” to (5) “a great deal of this emotion”

each measured using four items, and perceived self-efficacy
was measured using five items. Existing theory and research
suggest that perceived severity and perceived susceptibil-
ity interact to produce one’s overall perceived threat, and
that perceived response efficacy and perceive self-efficacy
interact to produce one’s overall perceived efficacy (e.g.,
Sheeran et al., 2014; Weinstein, 2000; Witte, 1992). Thus,
we operationalized perceived threat (M =16.08, SD=4.91)
as the product of perceived severity and susceptibility, and
perceived efficacy (M=12.11, SD=4.21) as the product of
perceived self-efficacy and perceived response efficacy.

Fear Fear  was measured using procedures outlined by
Witte (1994). Specifically, participants were asked how get-

ting COVID-19 made them feel using the following three
items: “fearful,” “scared,” and “anxious.” Response catego-
ries for these items ranged from “none of this feeling” to “a
great deal of this feeling.”

Danger Control Outcomes The intention and behav-
ior measures were developed using procedures outlined
by Fishbein and Ajzen (2010). Specifically, intention was
measured using four five-point Likert-type items ranging
from “strongly disagree” to “strongly agree.” Behavior was
measured at Time 2 by asking, “How many doses of the
COVID-19 vaccine have you received in the past 2 months
(i-e., during the Spring 2021 semester)?” The response cate-
gories for the behavior item were, “I received zero/no doses
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Table 2 Descriptive statistics for behavior measure from study 1 and
study 2

Study 1 Study 2
(N=157) (%) (N=567)
(%)
Zero doses of COVID-19 vaccine 50.3 51.7
One dose of COVID-19 vaccine 32.5 24.9
Two doses of COVID-19 vaccine 17.2 23.5

The behavior question asked, “How many doses of the COVID-
19 vaccine have you received in the past 2 months (i.e., during the
Spring 2021 semester)?”

of the COVID-19 vaccine in the past 2 months,” “I received
one of the two doses of the COVID-19 vaccine in the past
2 months,” and “I received both doses of the COVID-19
vaccine in the past 2 months.” The percentage of partici-
pants selecting each response are presented in Table 2.

Fear Control Outcomes The defensive avoidance, reac-
tance, and fatalism items were adapted from Dillard et al.
(2018). These three variables were assessed using five-point
Likert items ranging from “strongly disagree” to “strongly
agree.”

Linking Questions The Time 1 and Time 2 responses were
linked using a self-generated identification code (Schnell
et al., 2010) that was created using the answers to the fol-
lowing questions: (1) “On what day of the month were you
born”, (2) “what are the last two numbers of your phone
number”, and (3) “what is the last digit of your student ID?”

In the few cases where identical codes were generated for
multiple participants, responses to questions regarding gen-
der, age, ethnicity, and citizenship were used to match par-
ticipants’ responses.

Data analytic plan

Structural equation modeling (SEM) was used to assess the
data fit to the proposed theoretical model using the “lavaan”
package (Rosseel, 2012) in R (RStudio Team, 2020). We
followed a two-step procedure by first specifying the meas-
urement models through confirmatory factor analysis and
then completing the estimation of structural models (Kline,
2016). Full Information Maximum Likelihood (FIML) was
used to address missing data (Enders, 2010). The following
fit indices were used to evaluate model fit: the Xz/df ratio,
the comparative fit indices (CFI), root mean square error
of approximation (RMSEA), and standardized root mean
square residual (SRMR). An acceptably fit model must
meet the following criteria: the y*/df ratio <5, CFI>0.90,
RMSEA <£0.08, and SRMR <0.08 (Hu & Bentler, 1999;
Kline, 2016). Fit indices of the measurement models and
final structural models are reported in Fig. 2.

Results

The confirmatory factor analysis showed that the meas-
urement model fit the data well (Xz/df: 1.54, CFI=0.97,
RMSEA =0.06, SRMR =0.06). The final structural model
also demonstrated an acceptable fit to the data (y*/df=1.96,

.03* 21Hx*
Perceived %/mteﬁ > Behavior
Threat
J13Hx*
Defensive
avoidance
06%* -.34%**
Psf;cielved __________ Fear —> Reactance
cac
y o1 YRS
-.19% Fatalism

Fig. 2 Results for structural model for study 1. Solid lines indicate significant paths (*p <.05, **p <.01, ***p <.001). Dashed line indicates

insignificant path

@ Springer



J Behav Med

CFI=0.94, RMSEA =0.08, SRMR =0.13). Path coefficients
of the structural model are reported in Fig. 2. Overall, the
EPPM constructs explained 11% of the variance in inten-
tion, 49% of the variance in behavior, 10% of the variance in
defensive avoidance, 35% of the variance in reactance, and
27% of variance in fatalism.

Hypotheses and research questions

Hypothesis 1 proposed that (A) perceived threat and (B) per-
ceived efficacy would positively predict intentions to get the
COVID-19 vaccine. As expected, perceived threat (4=0.03,
p <0.05) and perceived efficacy (f=0.13, p<0.001) signifi-
cantly and positively predicted intention to get the COVID-
19 vaccine. Hypothesis 2 proposed that the intention to get
the COVID-19 vaccine would positively predict COVID-
19 vaccine behavior. As expected, intention (f=0.21,
p <0.001) significantly and positively predicted COVID-19
vaccine behavior at Time 2. Thus, the data were consistent
with the danger control portion of the EPPM.

Hypothesis 3 proposed that perceived threat would posi-
tively predict fear. Results show that participants’ perceived
threat (#=0.06, p <0.01) significantly and positively pre-
dicted their fear. Research question 1 asked about the rela-
tion between perceived efficacy and fear. We found that per-
ceived efficacy (f=— 0.01, p=0.490) was not associated
with fear. Further, we also asked research questions 2 about
the relation between fear and defensive reactions [i.e., (A)
defensive avoidance, (B) reactance, or (C) fatalism]. Our
results show that fear significantly and negatively predicted
(A) defensive avoidance (f=— 0.34, p<0.001), (B) reac-
tance (f=— 0.54, p<0.001), and (C) fatalism (f=— 0.19,
p <0.05). Therefore, the data were inconsistent with EPPM
predictions, but consistent with other research in this area.

Study 2
Method
Procedures and participants

The data for Study 2 were collected using Qualtrics Sur-
vey Software. Participants were recruited from a total of
six undergraduate communication classes at Arizona State
University. They received a small amount of extra credit
or a $5 gift card for completing this survey. All procedures
were approved by the sponsoring university’s institutional
review board.

Data collection for Study 2 took place at the same time
as the Time 2 data collection for Study 1 (i.e., in late April
2021). The final sample for Study 2 included 567 individu-
als, including the 157 individuals from the Study 1, plus an
additional 410 individuals that participated in other research
project.! These participants were 48.8% male, 50.7% female,
and 0.5% other, with a mean age of 19.34 (SD=2.14). The
sample was 63% white, 22% Asian, 5.9% black or African
American, and 9.1% other. Finally, 23.5% of the sample
identified as Hispanic or Latino/a, and 80.7% of participants
were U.S. citizens. As a reminder, this sample was used to
answer our research question regarding the key reasons for
COVID-19 vaccine hesitancy among college students who
did not plan to get the COVID-19 vaccine in the future.

Instrumentation

Behavior Behavior was measured using the same item
from Study 1. As a reminder, this question asked, “How
many doses of the COVID-19 vaccine have you received in
the past 2 months (i.e., during the Spring 2021 semester)?”
The response categories for this behavior item were, “I
received zero/no doses of the COVID-19 vaccine in the past
2 months,” “I received one of the two doses of the COVID-
19 vaccine in the past 2 months,” and “I received both doses
of the COVID-19 vaccine in the past 2 months.” The per-
centage of participants selecting each response is presented
in Table 2.

Intention In addition, for Study 2, participants who
reported receiving zero doses of the COVID-19 vaccine in
the past two months were asked a follow-up question about
their intention to do so in the future (i.e., “You indicate that
you received zero/no doses of the COVID-19 vaccine in
the past 2 months. Which of the following best describes
your plans to get the COVID-19 vaccine in the future?”).
The response categories for this item were, “I plan to get
the COVID-19 vaccine in the future, and I have already set
up an appointment to do so,” “I plan to get the COVID-19
vaccine in the future, but I have not set up and appointment
to do so,” and “I do not plan to get the COVID-19 vaccine
in the future.”

! We conducted two different longitudinal studies using two differ-
ent samples during the Spring 2021 semester: (1) the EPPM study
reported here — conducted in early February 2021 and late April
2021, and (2) one on information seeking regarding the COVID-19
vaccine — conducted in January 2021 and late April 2021. Though
each study had a different sample and a different focus, they both
included the same measure of vaccine behavior and vaccine hesitancy
at Time 2. The vaccine hesitancy results are reported in only this
manuscript.
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Table 3 EPPM related reasons for COVID-19 vaccine hesitancy among college students from study 2

Reason N (%)

I do not think I am likely to get COVID-19 31 (28.9%)
I do not think the people I care about are likely to get COVID-19 9 (8.4%)

I do not think COVID-19 is a serious health issue 31 (29.0%)
I have concerns about the safety of the COVID-19 vaccine 81 (75.7%)
I have concerns about the effectiveness of the COVID-19 vaccine 57 (53.3%)
I do not have the time to get the COVID-19 vaccine 9 (8.4%)

I do not have the ability to pay for the COVID-19 vaccine 5 (4.7%)

I oppose vaccinations in general 16 (15.0%)

Vaccine hesitancy Finally, those indicating that they both
had not received the COVID-19 vaccine and did not plan to
get the COVID-19 vaccine in the future were asked a fol-
low-up question regarding why, followed by a list of eight
EPPM-related reasons (along with an open-ended “other”
option) and asked to check all that apply. The full list of
response options is presented in Table 3.

Results

Of the 293 participants who reported receiving zero doses of
the COVID-19 vaccine in the past two months, 6.2% (n=18)
had already set up an appointment to get the COVIID-19
vaccine, 57.2% (n=167) planned to get the COVID-19 vac-
cine in the future, and 36.6% (n=107) did not plan to get the
COVID-19 vaccine in the future.

Research question three asked, what are the key reasons
for COVID-19 vaccine hesitancy among college students
who do not plan to get the COVID-19 vaccine in the future?
This question was answered using the 107 participants
from Study 2 who had not yet received the COVID-19 vac-
cine and did not plan to get the COVID-19 vaccine in the
future. Results are presented in Table 3. A glance at this
table reveals that the most selected reasons for vaccine hes-
itancy were related to response efficacy (i.e., participants
expressed concerns about the safety and the effectiveness
of the COVID-19 vaccine). A smaller but still substantial
number of participants reported being hesitant because they
did not think COVID-19 was a serious health issue (i.e., low
severity) or because they did not think they were likely to
get COVID-19 (low susceptibility). Notably, self-efficacy
appeared to play a relatively minor role in vaccine hesitancy
(i.e., very few individuals reported not having the time to get
or ability to pay for the COVID-19 vaccine).

Of the 18 (3.2%) individuals that selected “other” option,
only two provided reasons that were not easily coded into
one of the eight categories included in Table 3. These rea-
sons include (1) “I am terrified of needles,” and (2) “my
mom forbid me.” Of the other 18 reasons (i.e. a few par-
ticipants provided multiple reasons), eight focused on
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susceptibility to self (e.g., “T had COVID-19 in August 2020
and tested positive for antibodies so I do not think I need
the vaccine”), two focused on susceptibility to others (e.g.,
“everyone around me that is at risk is getting the vaccine
so there I no reason for me to get it”), and eight focused
on the safety of the vaccine (e.g., “the serious side effects
and short introduction period to the vaccine are particularly
concerning”). Thus, these responses were included in their
respective categories when calculating numbers and percent-
ages included in Table 3 (unless the relevant closed-ended
option was already selected by the participant making the
comment).

Discussion

One goal of this study was to assess the EPPM’s ability to
predict and explain college students protective and defen-
sive reactions to the COVID-19 vaccine. Results from
Study 1 indicate the EPPM was consistent with the data and
explained substantial amounts of variance in danger control
(i.e., intention and behavior). For fear control (i.e., defensive
avoidance, reactance, and fatalism) processes, however, the
data were largely inconsistent with EPPM. Another goal of
this study was to identify EPPM-related reasons for COVID-
19 vaccine hesitancy among college students. By far the
most common reasons related to response-efficacy (i.e.,
hesitant college students were concerned about the safety
and effectiveness of the COVID-19 vaccine). A discussion
of the theoretical and practical implications of these find-
ings follows.

Theoretical implications

Results were consistent with the EPPM’s predictions regard-
ing danger control. More specifically, perceived threat and
perceived efficacy predicted intention, and intention pre-
dicted behavior. In short, our results support the notion
that high-threat/high-efficacy messages should be an effec-
tive way to change college students’ COVID-19 vaccine
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behavior. We will return to this idea in the practical appli-
cation section that follows.

Results were largely inconsistent with the EPPM’s predic-
tions regarding fear control. More specifically, the EPPM
predicts that (1) threat should positively predict fear, (2)
efficacy should negatively predict fear, and (3) fear should
positively predict fear control. However, our results indicate
that while (1) threat did positively predict fear, (2) efficacy
was unrelated to fear, and (3) fear was negatively related to
fear control. Notably, these results are consistent with the
growing body of literature suggesting that fear is negatively
related to numerous fear control processes, (e.g., Roberto
et al., 2021; Birmingham et al., 2015; De Meulner et al.,
2015; Popova, 2012; Yang & Kahlor, 2012). The reasons
for these discrepancies between theory and research remain
unclear but indicate that fear control portion of the EPPM
needs to be more clearly explicated and perhaps respecified.

Finally, a growing body of literature suggests that threat
to others (instead of or in addition to threat to self) can
impact intentions and behavior (see Roberto et al., 2009 for
a review). To illustrate, Roberto and Goodall (2009) found
that perceived threat to patients was associated with pri-
mary care physicians’ intention and behavior to test their
patients’ level of kidney functioning. Goei et al. (2010)
report that threat-to-other messages significantly increased
school workers intentions to engage in a variety of behaviors
meant to help manage asthma in their students. Chen and
Chen (2021) report that other-oriented threat messages sig-
nificantly increased Chinese smokers’ cessation intentions.
In Study 2, 8.4% of COVID-19 vaccine hesitant college stu-
dents reported low threat to others (i.e., I do not think the
people I care about are likely to get COVID-19) as one of the
reasons for vaccine hesitancy. Unfortunately, the full extent
of the role of threat to others plays in COVID-19 vaccine
decisions remains unknown as it was assessed using one
check-all-that-apply follow-up item in this study (and only
college students who indicated they did not plan to get the
COVID-19 vaccine received this item). Thus, this remains a
ripe are for additional research, especially in the context of
infectious health risks, and we recommend that future stud-
ies use full scales to measure both threat to self and threat to
other (sample threat-to-other scales are reported in Roberto
& Goodall, 2009 and Goei et al., 2010).

Practical implications

Our results indicate that college student’s perceived severity,
susceptibility, self-efficacy, and response efficacy hovered
around 3—4 on a 5-point scale. On the one hand, these results
are encouraging because they suggest that college students
tend to view COVID-19 as moderately threatening and the
COVID-19 vaccine as moderately efficacious. On the other
hand, these results also suggest that there is still room for

improvement and that messages targeting perceived threat
and especially perceived efficacy could yield meaningful
reductions in vaccine hesitancy among college students.
On a related note, it is encouraging that even though the
vaccine had been available for only a short time, nearly one-
half of participants received one or two doses of the COVID-
19 vaccine by the time data collection took place in late
April 2021. It is also encouraging that nearly one-third of
participants planned to get the vaccine in the future. Con-
cerning is the fact that nearly one-fifth of participants had
not yet received the COVID-19 vaccine and did not plan to
get vaccinated in the future. The research question focused
on the reasons COVID-19 vaccine hesitancy among this lat-
ter group. By far the two leading reasons related to response-
efficacy. That is, three-quarters of participants who were not
planning to get vaccinated expressed concerns about the
safety of the COVID-19 vaccine, and over one-half of those
who were not planning to get vaccinated expressed concerns
about the effectiveness of the COVID-19 vaccine. This sug-
gest that response efficacy should be a prime target for those
wishing to convert the vaccine hesitant. A distant third and
fourth reasons concerned perceived severity and susceptibil-
ity. This suggests that continuing to include these elements
in COVID-19 vaccine messaging will also be worthwhile.
Finally, regarding the number and types of defensive reac-
tions college students experience with respect to COVID-19
and the COVID-19 vaccine, results indicate that they expe-
rienced all three defensive reactions under investigation to
some extent. Further, fatalism appears to be employed more
often than either defensive avoidance or reactance.” This
suggests that message creators must consider ways to over-
come various defensive reactions, especially fatalism. As a
reminder, defensive avoidance involves conscious efforts to
refrain from thinking about an issue, reactance involves criti-
cizing the message or the source of a message, and fatalism
involves accepting or believing that little can be done to pre-
vent a risk (Dillard et al., 2018). Thus, COVID-19 preven-
tion messages should also include components that minimize
colleges students’ motivation and ability to engage in such
defensive reactions. This might be done by making sure the
message (1) is difficult to avoid or forget, (2) is delivered by
sources that college students find credible, and (3) stresses
how taking simple steps such as social distancing, wearing
masks, and getting the COVID-19 vaccine can meaningfully
reduce the risk to both an individual and those around them.

2 Post-hoc analyses indicate that our convenience sample of college
students was more likely to use fatalism than either defensive avoid-
ance, t (157) = 5.65, p < .001, or reactance, t (157) = 7.30, p < .001,
and that defensive avoidance and reactance tended to be used equally,
t (157) = 1.49, p < .14 (i.e., fatalism > defensive avoidance = reac-
tance).

@ Springer



J Behav Med

Strengths and limitations

The key strengths of this study include (1) being guided
by a well-respected theory—the EPPM, (2) assessing both
danger control and fear control outcomes, (3) employing a
longitudinal research design that included future behavior,
(4) using well-established measures that yielded reliabil-
ity estimates in the very good to excellent range, and (5)
providing practically important insights regarding some of
the key factors that influence college student’s COVID-19
vaccination intention and behavior. As is the case for any
investigation, some limitations must also be noted.

The first potential limitation is attrition. Two-hundred
and fifty participants responded at Time 1, of which 157
(62.8%) also responded at Time 2. Fortunately, we antici-
pated this might happen (i.e., attrition is common in longi-
tudinal research), and made sure to start with a sample that
was large enough to lead to a dataset from which mean-
ingful conclusions could still be drawn (Schreiber et al.,
2006). Further, this response rate is similar to or better
than other longitudinal studies conducted with college stu-
dent samples during and about the COVID-19 pandemic
(e.g., Roberto et al., 2021; Fruehwirth et al., 2021; Ryer-
son et al., 2021; Zimmermann et al., 2021). Unfortunately,
the non-response analyses indicate that there were some
differences between those who did and did not respond
to the Time 2 survey (i.e., those who dropped out of the
study reported lower perceived severity, response efficacy,
and fear, and greater defensive avoidance, reactance, and
fatalism). Thus, some of these results might be interpreted
with caution as some of these constructs may be higher or
lower for college students in general.

The second potential limitation involves the use of a
convenience sample of college students, which potentially
limiting their generalizability to other populations. How-
ever, Yang (2012) notes that infectious diseases such as
COVID-19 have a greater potential to spread in the high-
density living environment on college campuses. Indeed,
at the time this article was written in early-September
2021, there were already over 700,000 coronavirus cases
at colleges and universities across the U.S., and a large
number of universities that began with in-person classes
have since moved remote learning (The New York Times,
2021). Further, our results offer meaningful insights for
those wishing to influence individuals in this context. That
said, this line of inquiry will clearly benefit from future
research with nonstudent participants.

A third limitation is that it focused on four individual
factors believed to impact intention and behavior (i.e.,
severity, susceptibility, self-efficacy, and response-effi-
cacy). It does not address how relationship, community,
and societal factors also influence behavior. Ecological
models, on the other hand, view behavior as part of a larger
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system and explore how individual, relationship, com-
munity, and societal factors interact to produce behavior
(Green & Kreuter, 2005). Thus, future research might look
at role norms, employer and business mandates, and local,
state, and national laws and guidelines play in encouraging
or discouraging COVID-19 vaccination behavior.

A fourth limitation is the measurement of fatalism. We
adapted items from Dillard et al. (2018) to measure fatal-
ism. These items include “No matter what they do, some
people are going to catch COVID-19,” “Some people are
going to get COVID-19 no matter what,” and “Some peo-
ple are destined to get COVID-19: There is really noth-
ing you can do about it.” All three items focus on risk
perception for other people, rather than for oneself. In
other words, the way we measured fatalism represented
an individual’s general belief that “some people” will
get COVID-19 no matter what they do, but it is unclear
whether or not an individual would consider him or her-
self included in “some people.” Even though fatalism has
acceptable reliability (0.75) and all three items load to one
factor in our study, the belief that “some people will get
COVID-19 but not myself” is different from the belief that
“some people will get COVID-19 including myself,” and
may lead to different risk management behaviors. Future
research should explore the notion of fatalism by speci-
fying how such belief is related to oneself and how it is
related to other EPPM variables.

Conclusion

In conclusion, this paper examined the EPPM’s ability to
predict and explain both danger control and fear control out-
comes regarding COVID-19 and the COVID-19 vaccine.
Results were consistent with expectations for all danger
control predictions, but inconsistent with expectations for
most fear control predictions. In tandem, these results sug-
gest there may be few downsides to using high-threat/high-
efficacy messages to persuade colleges students to get the
COVID-19 vaccine. These results also highlight the impor-
tance of additional research focusing on the fear control por-
tion of the EPPM.
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