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Vaccine hesitancy is a serious threat to global health; however, significant COVID-19 vaccine hesitancy exists
throughout the United States. The 5C model, which postulates five person-level determinants for vaccine hes-
itancy — confidence, complacency, constraints, risk calculation, and collective responsibility — provides one
theoretical way of understanding COVID-19 vaccine hesitancy. The present study examined the effects of these
5C drivers of vaccine behavior on early vaccine adoption and vaccine intentions above and beyond theoretically
salient demographic characteristics and compared these associations across a National sample (n = 1634) and a
statewide sample from South Carolina (n = 784) — a state with documented low levels of COVID-19 vaccination
uptake. This study used quantitative and qualitative data collected in October 2020 to January 2021 from the
MFour-Mobile Research Panel, a large, representative non-probability sample of adult smartphone users. Overall,
the South Carolina sample reported lower COVID-19 vaccine intentions and higher levels of 5C barriers to
vaccine uptake compared to the National sample. Findings further indicated that both demographic character-
istics (race) and certain drivers of vaccine behavior (confidence and collective responsibility) are associated with
vaccine trust and intentions across samples above and beyond other variables. Qualitative data indicated that
COVID-19 vaccine hesitancy was driven by fears about the quick vaccine development, limited research, and
potential side effects. Although there are some limitations to the cross-sectional survey data, the present study
offers valuable insight into factors associated with early COVID-19 vaccine hesitancy across the United States.

Historically, vaccines have provided relief from a variety of life-
threatening diseases (LaForce and Okwo-Bele, 2011; Okwo-Bele and
Cherain, 2011; Wiysonge et al., 2022). Although public vaccine uptake
has been largely successful, many individuals refuse or are hesitant to
receive recommended vaccinations, with the rate of vaccine hesitancy
significantly increasing over the past few decades (Betsch et al., 2020;
MacDonald and Dubé, 2015; Wilson and Wiysonge, 2020; Wiyeh et al.,
2019). Vaccine hesitancy is a serious threat to global health due to the
ongoing threat and resurgence of life-threatening diseases (Phadke
et al., 2016; Benecke and DeYoung, 2019; Wong et al., 2020).

Since the development of vaccines that effectively reduce SARS-CoV-
2 infections and illness severity, global efforts have focused on COVID-
19 vaccine administration; however, significant COVID-19 vaccine
hesitancy emerged throughout the world (Sallam, 2021; Troiano and

Nardi, 2021). Globally there are significant differences in COVID-19
vaccine acceptance, with the highest vaccination rates above 90% in
some countries (Chile, Singapore, China, and Cuba), and only around
50-60% in other countries (Russia, Poland, and Honduras) (Our World
in Data, 2022). The United States (US) fell among the highest in
COVID-19 vaccine hesitancy, with vaccination rates around 68% (Our
World in Data, 2022). As of May 2022, significant differences remain
within the US; certain states have achieved vaccination rates above 80%
while other states continue to report rates below 60% (COVID Act Now,
2022). Understanding COVID-19 vaccine hesitancy within the US is
crucial given global efforts to control the spread of the disease (Hama-
dani et al., 2020).

Recent reviews have identified demographic characteristics associ-
ated with COVID-19 vaccine hesitancy. Specifically, Black, female,
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younger, and lower income individuals were found to report higher
levels vaccine hesitancy compared to White, male, older, and higher
income individuals (Troiano and Nardi, 2021). However, only a small
number of these studies focused solely on vaccine hesitancy in the US
(Troiano and Nardi, 2021). Beyond demographic characteristics, vac-
cine hesitancy has been associated with psychological barriers including
safety concerns, views that COVID-19 is not a threat, doubts about
vaccine efficacy, and beliefs of pre-existing immunity (Troiano and
Nardi, 2021). To effectively address the public health need for
COVID-19 vaccine administration it is critical to understand how such
beliefs may be contributing to vaccine hesitancy above and beyond
demographic characteristics.

The 5C model describing the drivers of vaccine behavior provides
one theoretical way of understanding COVID-19 vaccine hesitancy. This
model postulates five person-level determinants of vaccine hesitancy:
confidence, complacency, constraints, risk calculation, and collective
responsibility (Betsch et al., 2018) (See Fig. 1). Confidence refers to trust
in public health science and the safety and effectiveness of the vaccine
(MacDonald and Dubé, 2015). Complacency refers to perceptions of the
disease as a threat and whether vaccination is necessary (MacDonald
and Dubé, 2015). Constraints include structural and psychological bar-
riers related to vaccination intention and uptake, including political and
sociocultural barriers and psychological distress (Wismans et al., 2021).
Risk calculation refers to the comparison of personal health risks of
infection versus vaccination (Betsch et al., 2018). Finally, collective
responsibility involves the desire and willingness to become vaccinated
to protect others or to generate population or herd immunity (Betsch
et al., 2020). One recent study of the 5C model among university stu-
dents from the Netherlands, Belgium, and Portugal found higher levels
of confidence in public health science and collective responsibility were
associated with lower levels of COVID-19 vaccine hesitancy (Wismans
et al., 2021). Similarly, a recent survey including two of the 5C drivers
found that confidence in public health agencies and personal risk
calculation predicted COVID-19 vaccination behaviors among adults in
the US (Boyle et al., 2022).

The current study seeks to enhance scientific understanding of early
COVID-19 vaccine hesitancy in the US. This present study contributes to
existing research by 1) analyzing the effects of the 5C drivers of vaccine
behavior above and beyond theoretically salient demographic charac-
teristics, 2) contextualizes COVID-19 vaccine hesitancy with mixed
methods data, and 3) compares these associations across a US National
sample and a statewide sample from South Carolina — a state with
documented low levels of COVID-19 vaccination uptake. Results from
this study provide insight into COVID-19 vaccine hesitancy, which can
inform public health efforts to improve vaccine uptake in the current
and future pandemics that require vaccines to address life-threatening
diseases.

Confidence in Public Health Science

Complacency — COVID Threat Beliefs

Constraints — Trauma symptoms
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1. Methods
1.1. Participants and procedures

Data were collected as part of a larger study designed to assess the
behavioral, economic, social, and emotional outcomes related to the
COVID-19 pandemic and to test the feasibility of completing a COVID-19
antibody home test. The broader study included a self-administered,
online survey with items selected from the research literature or
contemporary surveys (e.g., Behavioral Risk Factor Surveillance Survey)
where appropriate. Two samples, a South Carolina (SC) statewide
sample and a National sample (excluding SC residents), were recruited
from the MFour-Mobile Research panel. The panel requires access to a
smartphone and registration to receive survey opportunities using
MFour’s Surveys On The Go® app. At the time of the study, the MFour
panel included approximately 2 million people representative of all 50
states and the District of Columbia. Although the MFour panel does not
provide a comprehensive population frame or enable probability sam-
pling, it is designed to provide non-probability samples of adults that are
reflective of the US population. Panelists’ zip code, age, gender, race/
ethnicity, and education are collected so that samples can be weighted
against Census estimates. The National sample included an oversample
of Black adults (25% of the total sample), affording a large enough
subsample to detect differences by race. This oversampling was unnec-
essary for the SC sample due to statewide populations of Black adults.
Panelists were invited to complete the survey, although the topic was
not disclosed in the initial invitation to avoid self-selection bias based on
topic. Panelists provided consent for their responses to be used for
research purposes. This study was approved by the Institutional Review
Board at the first author’s institution.

SC Statewide sample. The survey was conducted with the SC sam-
ple between October 9 and November 10, 2020. A total of 895 SC MFour
panelists accessed the study, and 784 (87.5%) provided consent and
completed the survey.

National sample. The survey was conducted with the National
sample between December 11, 2020 and January 4, 2021. A total of
1634 National panelists, excluding panelists located in SC, accessed the
study and 1450 (88.7%) provided consent and completed the survey.

1.2. Measures

Vaccine trust. Participants completed 11 items measuring their
trust in vaccines (e.g., “Vaccines are important for my health”) on a 4-
point scale (1 Strongly Disagree, 2 = Somewhat disagree, 3 =
Somewhat agree, 4 = Strongly agree). Items were adapted from a na-
tional assessment of parent beliefs regarding child immunization (Boyle
etal., 2020). Items were summed such that higher scores indicate higher
levels of vaccine trust. Coefficient alpha was .91 for both the SC and
National samples.

Vaccine Trust and

Risk Calculation — Medical Condition

Collective Responsibility

Fig. 1. Conceptual model of the 5C drivers of vaccine behavior.

Vaccine Hesitancy

Note. The 5C model of the drivers of vaccine behavior provides five main individual person-level determinants for vaccine hesitancy: confidence, complacency,

constraints, risk calculation, and collective responsibility.
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Vaccine intentions. Participants reported on their expected vaccine
behavior by answering the question, “How likely are you to try and get
the coronavirus (COVID-19) vaccine as soon as an FDA approved one
becomes available?” Responses were coded such that 0 = not likely to
get vaccine, 1 = likely to get vaccine.

Confidence. Participants responded to a single item assessing their
confidence in public health science: “How much confidence, if any, do
you have in public health scientists to act in the best interests of the
public?” Responses were made on a 4-point scale (0 = No confidence at
all, 1 = Not too much, 2 = A fair amount, 3 = A great deal).

Complacency. Participants completed 5 items assessing their belief
that the COVID-19 pandemic is a threat (e.g., “How much of a threat is
the coronavirus (COVID-19) outbreak for the health of US population as
a whole?”). Responses were made on a 3-point scale (0 = Not a threat, 1
= Minor threat, 2 = Major threat). Items were reverse scored and
summed such that higher scores indicate lower beliefs that COVID-19 is
a threat (i.e., higher complacency). Coefficient alpha was .77 for the SC
sample and .73 for the National sample.

Constraints. Participants completed 8 items assessing their Post-
traumatic Stress Disorder (PTSD) symptoms in the last 30 days (e.g.,
“Trying to avoid thoughts, feelings, or physical sensations that reminded
you of an extremely stressful experience”). Responses were made on a 4-
point scale (1 = Not at all, 2 = A little bit, 3 = Moderately, 4 =
Extremely). Items were summed such that higher scores indicate higher
levels of PTSD symptoms. Items were based on a network analysis
examining the core symptoms of PTSD (Cero and Kilpatrick, 2020).
Confirmatory factor analyses indicated these items demonstrated
adequate factor loadings 0.70 to 0.88. Coefficient alpha was .77 for the
SC sample and .93 for the National sample.

Risk calculation. Participant objective risk calculation was assessed
across 3 items assessing prior diagnosis of diseases known to confer
higher risk for severe COVID-19 outcomes (diabetes, high blood pres-
sure, and auto-immune disease). Responses were combined and coded
dichotomously (0 = No history of disease, 1 = History of one or more
illnesses). Participant subjective risk calculation was assessed on a single
item assessing their perception of health risk related to COVID-19: “Do
you have an underlying health condition that would increase your risk of
dying from coronavirus (COVID-19) if you were infected?” Responses
were made on a dichotomous scale (0 = No, 1 = Yes).

Collective responsibility. Participants completed 11 items assess-
ing their beliefs in the collective responsibility to prevent COVID-19 (e.
g., “How important do you think it is for people like you to stay home
with a cough or fever in order to stop the spread of COVID-19?%). Re-
sponses were made on a 4-point scale (1 = It should not be done, 2 = Not
too important, 3 = Somewhat important, 4 = Very important). Items
were summed such that higher scores indicate higher levels of collective
responsibility. Coefficient alpha was .89 in both the SC and National
samples.

Qualitative data. Participants who indicated they were unlikely to
receive the COVID-19 vaccine (n = 1355) provided qualitative responses
to a single open-ended question, “Why are you unlikely to get an FDA
approved coronavirus (COVID-19) vaccine as soon as it becomes available?”

1.3. Statistical analyses

The SC and National data were weighted to match the SC and US
populations respectively based on age, sex, race/ethnicity, and educa-
tional attainment based on the 2015-2019 American Community Sur-
vey. Weights greater than three times the median, were trimmed to be
equal to three times the median. Descriptive statistics explored any
differences between the SC and National samples across the outcome
variables (vaccine trust and vaccine intentions), the 5C predictor vari-
ables (confidence, complacency, constraints, risk calculation, and col-
lective responsibility), and the demographic variables (age, race,
income, gender). We conducted linear regression analyses with vaccine
trust and logistic regression analyses with vaccine intentions. The 5C
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predictor variables and demographic variables were entered simulta-
neously into each model. We conducted separate analyses for the SC and
National samples. We report the semi-partial correlations squared (sr?)
and the Exp(b) for the linear and logistic regression analyses, respec-
tively, to represent the unique variance explained by each variable, over
and above other variables in the analysis.

2. Results
2.1. Descriptive statistics

Demographic characteristics of both samples are presented in
Table 1. There were no statistically significant differences between the
weighted samples (ps > .05). Means, standard deviations, and correla-
tions among study variables are presented in Table 2. The National
sample reported higher confidence, less complacency, lower constraints,
and higher collective responsibility compared to the SC sample, ps <
.001. There were no differences across samples in vaccine trust, t(2201)
= 0.75, p = .45. Participants in the SC sample were less likely to report
vaccine intentions (43.6%) compared to the National sample (58.3%),
X2 (1, 2163) = 42.12, p < .001.

2.2. Relations among 5C predictors and vaccine trust

Results of the regression analyses are presented in Table 3. Across
both samples, among the 5C predictors, higher confidence, lower con-
straints, higher subjective risk calculation and higher collective re-
sponsibility were associated with higher levels of vaccine trust. In the
National sample, lower levels of objective risk calculation were also
associated with higher levels of vaccine trust. Across both samples, Black
participants and those with lower income reported lower levels of vac-
cine trust.

2.3. Relations among 5C predictors and vaccine intentions

Results of the regression analyses are presented in Table 4. Across
both samples, among the 5C predictors, higher confidence and collective
responsibility were associated with higher levels of vaccine intentions.
In the National sample, lower complacency and higher subjective risk
calculation were associated with higher levels of vaccine intentions. In
the SC sample, higher levels of constraints were associated with higher
levels of vaccine intentions. Across both samples, Black participants and
female participants reported lower levels of vaccine intentions.

2.4. Qualitative data

Participants who indicated they were unlikely to receive any COVID-
19 vaccine (n = 1355) provided qualitative responses. Content analyses
yielded 8 primary themes: (1) concern about vaccine safety (54.5%); (2)
lack of trust (16.7%); (3) COVID-19 disbelief (9.2%); (4) reserving
vaccine for high-risk or front-line workers (6.3%); (5) broad vaccine
refusal (5.6%); (6) perceived barriers to vaccination (3.4%); (7) medical
contraindications (3.0%); and (8) vaccine ingredient concerns (1.2%).

Concern about safety. Participants (54.5%) reported concerns
about the quick timing of developing the vaccine, limited research,
potential short- and long-term side effects, and wanting to see how
others react to the vaccine prior to committing to vaccination. One
participant mentioned, “I am nervous about how quickly the vaccine
was approved. I feel like there might be long term health consequences
from receiving the vaccine,” and another stated, “I want to make sure
enough people have gotten it and it’s shown to be safe.” Another
participant reported, “Looking at the past previous diseases like the
Spanish flu and the black plague. It took years to perfect the vaccines
some people died because of those vaccines.”

Lack of trust. Many participants (16.7%) discussed lack of trust in
the vaccine, producers of the vaccine, or the government. Most
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Table 1
Demographic characteristics.
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Age National (1,450) South Carolina (784)
M (SD) M (SD)
46.54 (17.23) 43.09 (13.03)
N Unweighted % Weighted % N Unweighted % Weighted %
Race
White 938 62.6% 70.8% 510 63.4% 68.9%
Black or African American 334 23.0% 14.7% 226 28.8% 25.5%
American Indian or Alaskan Native 33 2.2% 2.3% 17 2.1% 1.5%
Asian 70 4.7% 5.3% 23 2.9% 1.5%
Pacific Islander 8 0.5% 0.5% 3 0.4% 0.2%
Other 115 7.7% 6.4% 26 3.2% 2.4%
Gender
Male 776 53.6% 48.7% 227 29.0% 47.8%
Female 672 46.4% 51.3% 555 70.8% 52.1%
Annual Household Income
Less than $25,000 292 20.5% 20.7% 170 22.8% 20.6%
$25,000 to $34,000 220 15.5% 15.9% 131 17.9% 17.9%
$35,000 to $49,000 227 16.0% 15.4% 121 16.3% 15.7%
$50,000 to $74,999 244 17.2% 18.0% 138 18.5% 17.9%
$75,000 to $99,999 203 14.3% 14.1% 86 11.6% 12.2%
$100,000 or more 219 15.3% 14.8% 74 9.9% 13.5%
Don’t not/not sure 17 1.2% 1.1% 24 3.2% 2.1%

Note. According to chi-square analyses there were no differences between the weighted samples (ps > .05). Differences did emerge in unweighted comparisons across
sample age, t(2232) = 394.62, p < .001, race, x? (1, 2234) = 9.09, p = .003, gender, x? (1, 2230) = 123.79, p < .001, and income, X2 (1, 2125) = 16.51, p = .006.

participants within this theme discussed lack of trust in the government
or political concerns. Participants made comments such as, “The US is
largely an anti-black racist country. [ don’t trust them at all,” “Worried it
is just being rushed for political reasons,” and “Because I feel like it has a
lot to do with the government tracking people and stealing information
from people.”

COVID-19 disbelief. Several participants (9.2%) reported that the
vaccine is unnecessary due to skepticism about the severity, or reality, of
COVID-19 as an infectious disease. One participant stated, “It’s about
control, not your health. This is all blown way out of proportion.”
Another person mentioned, “I don’t believe that the coronavirus is a
legitimate virus.” When discussing disbelief that he/she could be diag-
nosed with COVID, one participant stated, “Research says blood type O
is less likely to get COVID, so I'm safe since I'm that blood type.” Some
other participants reported lack of concern about COVID-19, including
statements such as, “I am not likely to get the vaccine because I am still
young and won’t likely die from the coronavirus,” and “My chances of
catching the virus are low.” Another participant stated, “My immune
system is so highly evolved that coronavirus is a snack to my white blood
cells.”

Reserving vaccine for high-risk or front-line workers. Many
participants (6.3%) discussed that they would like to reserve the vaccine
for high-risk individuals or front-line workers. Some participants stated,
“There’s a lot of people with higher risk that should probably get it first,”
“I do not have a serious medical condition,” or “I'm young and healthy,
there are people who are more at risk and need it first.” Other partici-
pants discussed wanting to reserve the vaccine for front-line workers,
making statements such as, “Essential and healthcare workers should go
first.”

Broad vaccine refusal. Some participants (5.6%) reported that they
are unwilling to take any vaccine, so their refusal is not limited to the
COVID-19 vaccine. Reasons for being unwilling to take any vaccines
included that they never receive the flu shot so there is no reason to
receive the COVID-19 vaccine, have never taken any vaccines, and are
afraid of taking shots. For example, one participant stated, “I don’t get
the flu shot, why would I get the ‘rona vaccine,” while another partici-
pant said, “I am against all vaccines.” Another individual stated, “Vac-
cines have had an extremely negative impact in my family.”

Perceived barriers to vaccination. Participants (3.4%) also dis-
cussed perceived inability to receive the vaccine due to waiting lists
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and/or cost of the vaccine. Specifically related to waiting lists, in-
dividuals stated comments such as, “It will be awhile before I am able to
get one,” “won’t be in my area for awhile,” and “want to see if [ am
eligible.” Regarding the cost or ability to pay for the vaccine, one
participant stated, “I’'m not sure I will be able to afford it,” while another
participant mentioned, “I do not have insurance.”

Medical contraindications. A few participants (3.0%) described
that they would not be likely to receive the vaccine due to medical
reasons, including pre-existing medical conditions, being afraid of nee-
dles, history of adverse reactions to vaccines, or being pregnant. For
example, in discussing prior medical conditions, one participant stated,
“I have allergies and I refuse to take the vaccine,” while another dis-
cussed, “Since I’'m diabetic, I'm scared I can die from the vaccine.”
Regarding concern due to pregnancy, one individual reported, “Because
[ am pregnant and [ am concerned about the effects in my unborn child,”
and another said, “I'm 16 weeks pregnant so I am not sure if my doctor
would want me to get the vaccine.”

Vaccine ingredient concerns. Finally, a few participants (1.2%)
reported refusal associated with what they believed to be ingredients in
the vaccine or procedure to make the vaccine. Several participants noted
that the vaccine was developed using cells from aborted fetuses,
including comments such as, “I know they put aborted babies in the
vaccine and I don’t want that.” Other participants discussed general
disagreement with vaccine ingredients. Including “I think there may be
ingredients in the vaccine that may not be necessary and could be
harmful.”

3. Discussion

The present study found evidence that both demographic charac-
teristics (race) and certain drivers of vaccine behavior (confidence and
collective responsibility) are associated with vaccine trust and in-
tentions across samples above and beyond other variables. Qualitative
analyses suggest it is imperative to find ways to build trust in the sci-
entific and medical community. These findings hold important impli-
cations to support public health efforts to increase COVID-19 vaccine
uptake.

It is important to consider the historical timing of this study in
relation to the availability of COVID-19 vaccines. Both surveys were
collected between October 2020 and January 2021 — just before COVID-
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Table 2

Means, standard deviations, and correlations among study variables.
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Table 3
Linear regression analyses predicting vaccine trust.

Variable Vaccine Trust
South Carolina National

Beta B (SE) 2 Beta B (SE) s

Confidence 0.40%** 3.56 .16 0.45%%* 3.86 .20
(0.33) (0.22)

Complacency —0.01 —0.04 .00 —0.05 -0.19 .00
(0.13) (0.10)

Constraints —0.09* —0.11 .01 —0.08** —0.10 .01
(0.04) (0.03)

Risk Calculation — —-0.03 —0.45 .00 —0.07* -1.05 .01
Objective (0.66) (0.41)

Risk Calculation — 0.10* 1.75 .01 0.08** 1.30 .01
Subjective (0.67) (0.40)

Collective 0.10* 0.13 .01 0.11%x* 0.14 .01
Responsibility (0.06) (0.04)

Age —0.01 —0.01 .00  0.07%* 0.03 .01
(0.03) (0.01)

Race (Black =1, —0.14%**  —-2.39 .02 —0.19%** —3.37 .05
Non-Black = 0) (0.62) (0.42)

Income 0.12%* 0.55 .02 0.11%x* 0.49 .02
0.17) (0.10)

Gender (Male = 1, 0.01 0.12 .00 —0.02 —0.25 .00
Female = 2) (0.58) (0.35)

Note. South Carolina: F (10, 636) = 22.94, p < .001, R? = 0.27. National: F (10,
1259) = 70.52, p < .001, R? = 0.36. *p < .05, **p < .01, ***p < .001.

19 vaccines were widely available. Therefore, these data provide a good
“baseline” assessment of early vaccine hesitancy and an opportunity to
compare how COVID-19 vaccine intentions relate to actual vaccine
uptake. We found 44% of SC and 58% of National samples reported they
were likely to get the COVID-19 vaccine. As of May 2022, 13 months
after vaccines were widely available, approximately 78% of the US
population had received at least one COVID-19 vaccine dose and 66%
were fully vaccinated, while in SC, only 67% had received one dose and
57% were fully vaccinated (USAFacts, 2022). This suggests our
self-report survey items reflect estimates of actual vaccine uptake across
the US.

Results indicated that Black individuals reported lower levels of
COVID-19 vaccine intentions, which is consistent with research on
vaccine hesitancy (Freimuth et al., 2017; Fu et al., 2017) and general
medical research (Mainous et al., 2006). This is congruent with
long-standing distrust in the US healthcare system, with origins in racial
discrimination in medical research and clinical settings (Assari, 2018;
Kennedy et al., 2007). Past research on vaccine trust among Black adults
has found that individuals who trust their provider are more likely to
receive vaccines (Freimuth et al., 2017; Fu et al., 2017). This finding is
critical to public health efforts as it suggests building provider trust
throughout the Black community is imperative in decreasing COVID-19
vaccine hesitancy. Previous research has identified that the most effec-
tive ways to build trust between Black individuals and healthcare pro-
viders is through communication, perceived commitment, quality
relationships, and shared control of healthcare decisions (Hansen et al.,
2016).

The present findings contribute novel comparisons between National
and SC samples. Overall, the SC sample reported lower COVID-19 vac-
cine intentions and higher levels of 5C barriers compared to the National
sample. These differences highlight the need for heterogenous strategies
to combat COVID-19 vaccine hesitancy within the US. For example, our
findings suggest building confidence in science may be more effective
among individuals in SC and addressing personal risk calculation may be
more effective for the broader National population. Additionally, higher
constraints (operationalized as psychological distress) were associated
with lower vaccine trust across both samples, but higher constraints
were associated with higher vaccine intentions for SC. Of note, vaccine
trust was weakly correlated with vaccine intentions in SC (r = 0.34), but
moderately correlated with vaccine intentions in the National sample (r
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Table 4
Logistic regression analyses predicting vaccine intentions.
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Variable Vaccine Intentions (0 = not likely to get vaccine, 1 = likely to get vaccine)

South Carolina National

Wald B (SE) Exp(B) Wald B (SE) Exp(B)
Confidence 47.68%%* 0.86 (0.13) 2.37 141.64** 1.12 (0.09) 3.05
Complacency -1.85 —0.07 (0.05) 1.07 —8.85%* —0.12 (0.04) 1.13
Constraints 5.09* 0.04 (0.02) 1.04 —1.43 —0.01 (0.01) 0.99
Risk Calculation — Objective -1.09 —0.24 (0.23) .79 —2.65 —0.27 (0.16) 0.77
Risk Calculation — Subjective —0.02 —0.03 (0.23) .97 3.79*% 0.31 (0.16) 1.37
Collective Responsibility 15.14%** 0.08 (0.02) 1.09 13.15%** 0.06 (0.02) 1.06
Age 2.33 0.01 (0.01) 1.01 3.54 0.01 (0.01) 1.01
Race (Black = 1, Non-Black = 0) —11.52%* —0.74 (0.22) 0.48 —32.70%** —0.96 (0.17) 0.39
Income —0.42 —0.04 (0.06) 0.96 0.76 0.04 (0.04) 1.04
Gender (Male = 1, Female = 2) —19.95%%* —0.93 (0.21) 0.40 —27.27%%% —0.74 (0.14) 0.48

Note. South Carolina: X% (10) = 143.13, p < .001, Nagelkerke R? = 0.27, correct classification of 69% of cases. National: X? (10) = 393.99, p < .001, Nagelkerke R?=

0.36, correct classification of 74% of cases. *p < .05, **p < .01, ***p < .001.

= 0.54). It may be that among individuals in SC psychological distress is
a driving factor to seek safety in COVID-19 vaccination, irrespective of
vaccine trust. Although more research is needed in this area, the present
findings offer some insight into the different drivers of vaccine uptake
observed across the US.

The qualitative responses offer greater contextualization of COVID-
19 vaccine hesitancy. Several themes emerged; however, the most
common theme, reported by nearly 55% of participants involved the
safety of the COVID-19 vaccines. Participants reported they were un-
likely to receive the vaccine due to fears about the quick vaccine
development, limited research, and potential side effects. This concern
for vaccine safety and potential side effects is not unique to the COVID-
19 vaccine. Fears that the measles mumps rubella (MMR) vaccine
increased the risk of autism caused an influx of public concern, vaccine
hesitancy, and lower MMR vaccination rates (Miyamoto et al., 1995).
Although rigorous research showed no evidence of a link between the
MMR vaccine and any medical disorders, the miscommunication about
vaccine safety caused an ongoing public health crisis due to outbreak
MMR cases in unvaccinated children (Jefferson, 2000). The present
qualitative data, and historical salience of public concern for vaccine
safety, highlights the importance of addressing safety concerns in public
health efforts to promote vaccine uptake. These results call for accurate
messaging and relaying of information from the medical community to
the general public to dissuade fears driven by misinformation.

3.1. Limitations and future research

This study has several limitations. First, we measured COVID-19
vaccine intentions — not vaccination behavior. There is some evidence
of an intention-behavior gap and longitudinal research is needed to
establish temporal relations between vaccine intentions and behavior.
Second, we used non-probability sampling, potentially limiting gener-
alizability of our findings; however, the MFour panel is designed to
provide national sampling of adults that are reflective of the US popu-
lation. Further, as noted by Boyle (Boyle et al., 2022) the MFour research
panel allows for quick and timely sampling when equivalent probability
samples are unavailable. Third, many of our measures involved single
items, although this is common in research using the 5C model,
multi-item measures would increase confidence in the psychometric
rigor of our findings. Finally, we examined vaccine hesitancy in late
2020 to early 2021 and there was a gap of approximately two months
between the SC and National sample surveys; attitudes and intentions
towards vaccination may have changed over time as more information
about vaccine safety and efficacy emerged.

Despite these limitations, the present study offers valuable insight
into factors associated with early COVID-19 vaccine hesitancy across the
US. Given the recent stagnation in COVID-19 vaccine uptake, it remains
relevant to understand the barriers to vaccination to help end this
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pandemic and plan for future public health efforts that require popula-
tion vaccine uptake.
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