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Abstract
Vaccine hesitancy is variable across individuals and con-
texts. Theoretical work suggests that group membership
should differentially affect attitudes and behavior related
to COVID-19 vaccines, as individuals draw on their iden-
tities and experiences relevant to their social groups to
deal with uncertainty concerning the vaccines. The present
work uses longitudinal survey data to explore how identity
predicted vaccination attitudes in the U.S. before COVID-
19 vaccines were widely available and which role-based
or contextual variables influenced early vaccination deci-
sions.We replicate these patterns in hesitancy with a larger
and more racially diverse sample and identify whether
encouragement from people with shared identities was
important when participants made the decision to be vac-
cinated. Before the vaccines were widely available, higher
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VACCINE HESITANCY DURING THE COVID-19 557

SES predicted less hesitancy toward the COVID-19 vac-
cines, while being Black and/or having more conservative
political orientation predicted more hesitancy. More con-
servative political orientation was a predictor of vaccine
hesitancy across racial identities. While rationale for mis-
trust may vary by identity, vaccine trust is a significant
predictor of early vaccination, and it is influenced by local
norms surrounding the COVID-19 vaccines. Encourage-
ment from shared group members was more important
for women, liberal individuals, and younger individuals in
making the decision to be vaccinated.

INTRODUCTION

The successful development of COVID-19 vaccines was a major advance in the effort to slow the
spread of the disease. However, vaccine rollout in the U.S. encountered setbacks that were evident
by the summer of 2021when the vaccinewaswidely available for the adult population.At that time
only approximately 68% of adults (176.2 million individuals) were fully vaccinated (Centers for
Disease Control & Prevention, 2022a). Vaccine hesitancy, that is, refusing or delaying vaccination,
can leave individuals vulnerable to serious illness evenwhen protection from vaccines is available.
Vaccine hesitancy varies considerably between individuals and in different contexts (Larson et al.,
2015) and poses a challenge to public health efforts to combat disease. In order to understand these
challenges and to better prepare for future public health emergencies, it is critical to pinpoint
the factors that contribute to COVID-19 vaccine hesitancy in the U.S. in order to reduce health
disparities and protect vulnerable individuals and groups.
To begin to understand factors underlying vaccine hesitancy, it is important to consider how

uncertainty during the development and rollout of the vaccine may have affected people’s atti-
tudes. In the U.S., Pfizer and BioNTech proposed the first COVID-19 vaccine for emergency use
authorization (EUA) in November 2020 (Pfizer, 2020). Even before their development and emer-
gency use launch, COVID-19 vaccines were the subject of intense discussion. Prominent U.S.
health organizations described vaccines as a likely solution to the pandemic as early as the sum-
mer of 2020 (Mayo Clinic, 2020). In these early releases of information about the vaccines, the
vaccine development timeline and which vaccine technology was to be used remained unknown,
leading to some ambiguity about what the vaccine would look like and when it would be avail-
able. Additionally, the appearance of an accelerated timeline of vaccine development and testing
(Mayo Clinic, 2020) was a possible contributor to uncertainty about the safety of the vaccine.
Group membership may relate to attitudes about adopting an uncertain and novel interven-

tion such as the COVID-19 vaccine, a concept that is supported by previous theoretical work. The
uncertainty-identity theory of group membership (Hogg et al., 2008) posits that people use group
membership to resolve epistemic uncertainty. Groups can shape our behavior through prescrip-
tive attitudes and norms that are especially salient for those who highly identify with that group
(Wellen et al., 1998). Self-categorization theory posits that a part of one’s self-concept is defining
oneself through social identity or group membership (Hornsey, 2008). When we self-categorize
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558 HEIMAN et al.

with a given group, we can act based on group emotions in addition to just our own (Mackie et al.,
2008).
Confronted with the newly developed COVID-19 vaccine, many individuals may have referred

to their group memberships when forming attitudes about the vaccine and choosing whether
to receive it. Indeed, research conducted during 2020 indicated that women, Black individuals,
individuals without a college degree, and more politically conservative individuals had higher
levels of COVID-19 vaccine hesitancy compared to other groups (Callaghan et al., 2021; Daly &
Robinson, 2021) and that Republicans were drivers of an increase in vaccine hesitancy over time
(Fridman et al., 2021). News reports on the vaccine reiterated these differences (Leonhardt, 2021).
Some group-based differences in attitudes toward the COVID-19 vaccine, including racial

identity-based differences, have multiple causes. In a 2020 Pew Research study, Black Americans
were less trusting of medical scientists and doctors (Gramlich & Funk, 2020). This mistrust may
derive from the historical legacy of discrimination and ongoing mistreatment of Black Ameri-
cans by the U.S. medical and public health systems. One widely cited historical example is the
Tuskegee Syphilis Study, conducted between 1932 and 1972, in which antibiotic treatment was
intentionally and unethically withheld from Black men who had been diagnosed with syphilis
(Park, 2017). Black Americans have been shown to experience longer wait times, less pain miti-
gation, fewer of the standard procedures for care, and higher mortality in emergency and critical
care settings in the U.S. (Breathett et al., 2018; Joynt et al., 2013; Kumar et al., 2014). Viewing the
U.S. medical system as an outgroup that directly threatens one’s ingroupmay result in heightened
ingroup emotions that could influence behavior (Mackie et al., 2008). In addition to knowledge of
active harm against group members, fundamental cause theory (Hatzenbuehler et al., 2013) sug-
gests that some factors, such as stigma from amarginalized identity, will be associated with worse
health outcomes across diseases. In the case of COVID-19, this could mean that, despite the gov-
ernment’s push for a resolution to the pandemic, members of marginalized groups might expect
that they will not be given the same access as others to services or high-quality care. This may
also result in a reduced willingness to get or trust the COVID-19 vaccines because of heightened
mistrust around the quality of vaccines distributed to these groups or the anticipated response to
side effects in these communities. This could apply to multiple marginalized groups, from racial
minorities to individuals of lower socioeconomic status (SES). This is important because trust in
healthcare and the COVID-19 vaccine itself has been linked to attitudes, behavioral intentions,
and uptake of the COVID-19 vaccine (Liu & Chu, 2022).
There may also be particular factors that impact women’s likelihood to get or trust the COVID-

19 vaccines. Work done before the launch of the vaccines suggested that women were more
hesitant about getting the vaccine (Trueblood et al., 2021). The authors of that study speculated
that this relationship might be explained by greater risk aversion among women. However, risk
aversion does not explain women’s subsequent behavior. When vaccines were made available,
women were vaccinated at higher rates than men, as shown by data collected at vaccination sites
early in the vaccine rollout (Ungar, 2021). Role-based factors, such as overrepresentation in high-
risk professions and caregiver responsibilities, may lead some women to be vaccinated to protect
familymembers and others in their care.Women took on increased caretaking burdens during the
pandemic and, along with other marginalized groups, were more likely to hold jobs that required
continuing to work in-person rather than remotely (Fulcher & Dinella, 2023-a).
Though many existing analyses look at each group membership as a separate factor, it is

important to recognize that the overlap of these social categories in any given individual may cre-
ate different attitudinal outcomes. For example, Black women face unique inequities compared
to Black men or White women (Crenshaw, 1989), including specific inequities within medical
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VACCINE HESITANCY DURING THE COVID-19 559

contexts (Fulcher&Dinella, 2023-a; Geyton& Johnson, in press). Blackwomenweremore unwill-
ing to get the COVID-19 vaccine than Blackmen in aDecember 2020 survey (National Foundation
for Infectious Diseases, 2021). It may be that certain intersectional identities, such as that of gen-
der and race, are more relevant during COVID-19 because of the compounding of factors such as
mistrust and group-based norms that exist in the medical context.
Previous work on how identities or group memberships affect COVID-19 vaccine uptake were

mostly done at single timepoints (Allington et al., 2021; Callaghan et al., 2021; Trueblood et al.,
2021). Longitudinal work was either done only before the vaccines became widely available
(Fridman et al., 2021) or across just two time periods (Roberto & Zhou, 2022).
In the current multi-study investigation, we aim to expand existing research by using a U.S.-

based longitudinal study that spans multiple timepoints beginning in 2020, before the vaccines
were available, through 2021 when the vaccines were available to all U.S. adults. We take an
intersectional perspective regarding these patterns in hesitancy.
Study 1 looks at multiple identities simultaneously and assesses changes over time in vaccine

hesitancy before the COVID-19 vaccines were widely available. Study 2 determines who was vac-
cinated soon after vaccines became available and what identity-related factors led to this decision.
Study 3 answers calls to use more diverse samples within psychology (Remedios, 2022) by taking
an intersectional lens when addressing these questions. It uses a more racially diverse sample
collected post-vaccine availability within the U.S. to replicate Study 1’s patterns of COVID-19 vac-
cine hesitancy and to better understand the encouragement of shared groups that may have led
individuals to become vaccinated.

Study 1

Study 1 exploreswhether identity or groupmembership predicted vaccination attitudes during the
months before the COVID-19 vaccine was widely available. We also assess changes over time in
these attitudes, using a mixed model to examine the trajectory of change for vaccination attitudes
over the year inwhich the vaccine became available and to determinewhether groupmembership
impacted the trajectory of attitudes over time. Additionally, we use targeted t-tests to examine
hypothesized intersectional effects.

METHODS

A representative sample of U.S. adults was surveyed via Prolific (Prolific.co) as part of a longitu-
dinal study tracking COVID-19 related attitudes and behaviors (Total N = 916, Mage = 46.16, 75%
White, 52% Women). This paper will examine the first year of data collection with this sample,
from Time 1 (September 26th, 2020) through Time 12 (August 25, 2021). In the U.S., widespread
social distancing measures in response to COVID-19, such as working from home when possible,
began in March 2020. The COVID-19 vaccine became available to various groups of U.S. adults
according to risk factors such as age and occupation in November 2020, and became widely avail-
able by April 2021, when the vaccine was available to all U.S. adults. All survey questions analyzed
in this paper are included in the Supplemental Materials.
The following analyses involve two questions about the COVID-19 vaccine that were asked at

every time point to assess behavioral intentions and trust attitudes. Participants reported their
likelihood to be vaccinated on a Likert scale (How likely would you be to take a COVID vaccine
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560 HEIMAN et al.

when it is available to you?; 1= not at all likely, 7= extremely likely). At Time 7 onward, a response
of 7 also includes those who indicated that they had already gotten the vaccine. All participants,
including those who received their vaccine, were also asked about their likelihood to trust the
vaccine using a similar scale (How likely would you be to trust that a COVID vaccine available to
you is safe and effective?; 1 = not at all likely, 7 = extremely likely).
The survey included a question about the participant’s biological sex, including “Other” as

well as male and female options. However, due to sample size restrictions, the following anal-
yses include only binary sex categories. Due to the theoretical rationale that these differences are
role-based rather than biologically based, we expect differences between these groups to come
from differences in gender identity. We are assuming here that participants identify as the gen-
der associated with their biological sex. This is supported by post-hoc analyses from October 2021
with the same sample of participants that indicate that the roles associated with gender, such as
‘mother’ or ‘husband,’ commonly come to mind when participants are asked to think about who
they are during COVID-19. Because of sample size constraints, these analyses only include partic-
ipants who identified their race/ethnicity among four categories: Asian or Pacific Islander, Black
or African American, Hispanic or Latino/a, or White or Caucasian.
Socioeconomic status, which typically encompasses education, income, and occupation (Amer-

ican Psychological Association, 2021), is defined here by a composite measure averaging income,
years of education, and subjective SES (ɑ= .70), all of which had similar directional effects on vac-
cine attitudes. Political orientation was measured as an average of two 1–7 Likert scale questions
regarding social and economic political beliefs, wherein larger numbers indicate a more conser-
vative political orientation. (Howwould you describe your political orientation with regard to social
issues? How would you describe your political orientation with regard to economic issues?; 1 = very
liberal, 7 = very conservative (r = .84).
First, we used ordinal regression models run in the MASS package in R (R Core Team, 2021;

Venables & Ripley, 2002) to analyze whether gender, race, SES, political orientation, and age were
predictors of likelihood to get and likelihood to trust the vaccine. For this analysis, the first seven
timepoints were analyzed (through March 28, 2021), because after this time point the dependent
variables on vaccine attitudes became skewed (skew > ±1.5) as COVID-19 vaccines started to
becomewidely available to the public andmany participants got vaccinated. For participants who
completed Time 1–Time 7 (N= 302), two ordinal regressions were run at every time point to assess
which identities predict likelihood to get the vaccine and likelihood to trust the vaccine, respec-
tively. Due to sample size restrictions, this regression only considered each group membership as
a predictor separately and did not include intersectionality between groups. This first model does
not show trajectories of these attitudes over time, but rather static snapshots of which identities
are predictive at which time points. Observations with missing data were removed from analyses.
Second, for participants who completed Time 1–Time 12 (N = 208), we constructed a growth

model to detail changes in these groups’ vaccine attitude trajectories over time.Mixedmodel anal-
ysis using SPSSVersion 28 assessedwhether there are significant differences in both groups’ initial
vaccine likelihood and vaccine trust as well as differences in the growth rates of these trajectories,
which would suggest different trends in trust and likelihood between these groups. This mixed
model analysis uses restricted maximum likelihood estimation to account for missing data.
Based on previous research showing increased medical mistrust among Black Americans

(Gramlich & Funk, 2020) along with well-documented healthcare disparities for Black women
in particular, we hypothesized that Black womenwould report a lower likelihood that they would
get the vaccine and report lower trust in the vaccine than women of other racial identities. Specif-
ically, because White women might share gender-based reasons for hesitancy with Black women
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VACCINE HESITANCY DURING THE COVID-19 561

but are less likely to have experienced race-based discrimination in the medical system, com-
paring these groups could add to our understanding of the effects of discrimination on vaccine
hesitancy. To do this, we performed additional analyses to compare attitudes around vaccination
among women who self-identified as Black or White.

RESULTS

Ordinal regression analysis

Results of the ordinal regression models for likelihood of getting the vaccine and trust in the vac-
cine can be seen in Tables 1 and 2, respectively. We describe identities as consistent predictors if
their coefficient was statistically significant at multiple timepoints with the same directionality.
Higher SES is a consistent positive predictor of likelihood to get and likelihood to trust the vac-

cine. Being a woman is a negative predictor of likelihood of getting the vaccine and trust in the
vaccine in earlier time points, suggesting more overall hesitancy, but at later time points is only
negatively predictive of trust, supporting data collected at vaccination sites that showed women
have been getting more vaccines than men (Ungar, 2021). Self-identifying as Black is a relatively
consistent negative predictor of the likelihood of getting the vaccine and trust in the vaccine. Being
more politically conservative is a consistently negative predictor of likelihood to get the vaccine
and becomes a consistent significant negative predictor of trust in the vaccine starting in Novem-
ber 2020, when the U.S. elected Joe Biden President. That was also the month that the COVID-19
vaccine was submitted for EUA with high-risk populations (Pfizer, 2020). Age becomes a con-
sistently significant positive predictor of both likelihood of getting the vaccine and trust in the
vaccine in January 2021, as older individuals became eligible for the COVID-19 vaccine.

Mixed model analysis

Mixed model analysis shows that the average reported likelihood of getting the vaccine increased
significantly over the 12-month period we examined. Gender (β = −.632, p = .030) and SES (β
= .388, p < .001) were significant in explaining overall likelihood of getting vaccinated, showing
similar patterns to the ordinal regressions in which women were less likely to get the vaccine
and higher SES individuals were more likely to get the vaccine. There is evidence that more con-
servative political orientation was related negatively to within-individual change in likelihood of
getting the vaccine (β=−.033, p< .001), meaning that conservatives didn’t change their attitudes
about getting the vaccine asmuch as liberals did. Although conservative individuals becamemore
likely to get the vaccine over this year, their rate of increasewas less than their liberal counterparts,
resulting in a deeper political divide over time in this attitude.
There was also a significant increase in the average reported trust in the COVID-19 vaccine over

the same 12-month period. SES (β = .294, p < .001) and Hispanic ethnicity (β = −1.491, p = .019)
were significant in explaining trust in the vaccine, with higher SES and non-Hispanic individu-
als being more likely to trust the vaccine than lower SES and Hispanic respondents. Individuals
trusted the vaccine more with succeeding iterations of the survey. More conservative political ori-
entation was related negatively to within-individual change in vaccine trust (β=−.053, p < .001).
This means that as for vaccine likelihood, conservative individuals’ trust in the vaccine did not
increase as much over this time period as did liberals’ trust in the vaccine.
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Hypothesized intersectional interactions

We created a grand mean of reported likelihood of getting the vaccine summarizing this attitude
across all 12 timepoints. Looking at Black and White women across the whole sample (N = 59
Black women, 349 White women), there was a significant difference in likelihood of getting the
vaccine, with Black women (Mean= 4.49) reporting a lower likelihood of getting the vaccine than
White women (Mean = 5.43), t(79) = −3.16, p = .002. Similarly, we created a grand mean of trust
in the vaccine. We found a significant difference in vaccine trust, with Black women (Mean =
4.12) having lower trust in the vaccine trust than White women (Mean = 4.85), t(79) = −2.90, p =
.005.

DISCUSSION

These analyses show that at multiple timepoints before the vaccine was widely available, various
identities or group memberships predicted differences in COVID-19 vaccine attitudes. Women
reported both lower likelihood of getting the vaccine and lower trust in the vaccine than men at
earlier time points, but only less trust in later time points. Women ultimately ended up being vac-
cinated at a similar rate to men in our sample (80.3% of women vs. 79.8% of men at Time 12). With
other groups, these two attitudes generally had similar patterns to one another, so the discrep-
ancy for women between their trust in the vaccine and the likelihood they would get the vaccine
is unique. Health-related risk-taking preferences and occupation type may contribute to this dif-
ference. The fact that jobs disproportionately held by women in our sample put them at greater
risk of infectionmight explain vaccine uptake despite lower levels of trust. COVID-19 impacts have
led to caretaking responsibilities being disproportionately taken on bywomen (Fulcher &Dinella,
2023-b). If getting the vaccine to protect others in the household is important, then this may be
another reason behind women often getting vaccinated even when their trust in the vaccine was
low. These motivations will be examined in Study 2.
Our results also show that higher SES is a consistently positive predictor of likelihood to get

vaccinated and trust the COVID-19 vaccine. Having more years of college completed is positively
related with trust in science (Nadelson et al., 2014), so level of education may play a role in how
individuals took in scientific communication about the vaccine. Again, understanding workplace
dynamics may also uncover more about this relationship. Jobs more common among low SES
individuals may offer less flexible time off to be vaccinated, and their employers may be less likely
to encourage their workers to be vaccinated.
Self-identifying as Black is a relatively consistent negative predictor of vaccine trust and likeli-

hood. The intersectional analyses between Black and White women indicated that Black women
have lower levels of trust and likelihood compared to White women. These results are consistent
with research that suggests that COVID-19 vaccine hesitancy is higher in the Black community
(e.g., Callaghan et al., 2021). Black women continue to face exacerbated negative health outcomes
(Fulcher & Dinella, 2023-a; Geyton & Johnson, in press). Future research should aim to under-
stand what can be done to address this community’s specific health concerns. Study 3 begins
to address this question by assessing whether encouragement from shared group members was
important for people who decided to be vaccinated.
More conservative political orientation was a static predictor of more negative attitudes about

the COVID-19 vaccine, and it also was associated with changes in vaccine attitudes over time,
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VACCINE HESITANCY DURING THE COVID-19 565

with the attitudes of more conservative participants becoming more negative for both vaccine
likelihood and vaccine trust compared to other groups. Pandemic protective behaviors have been
widely politicized in the media (Hart et al., 2020). With other identities, group differences in
hesitancy and trust might be expected to lessen as the solutions to the pandemic became less
ambiguous with the introduction of vaccines. However, in a politicized climate, the divide grew
more polarized as protective behaviors became a signal of political groupmembership.Differences
over time may also have been influenced by the fact that there was an election during this time
period leading to a change in the political party of the President, which may have changed each
party’s messaging about the vaccines. Because the U.S. government has been a source of COVID-
19 information throughout the pandemic, a change in the Presidential party may have changed
public opinion of these efforts, because there was a change in perception of which political party
was leading the vaccine development and rollout efforts.
Older agewas a significant predictor of reduced vaccine hesitancy and greater trust at later time

points once vaccines started to become available. This may come from the fact that in the U.S.
(as elsewhere), the vaccine rollout was based on predetermined risk factors for severe COVID-19.
One of these factors was age, and so the vaccine wasmade available to older adults before younger
adults, possibly increasing their vaccination likelihood and trust sooner.
In Study 2, we look deeper into these impacts of age and groupmembership by assessing which

participants were early adopters of the vaccine and what factors were associated with their early
vaccination.

Study 2

In Study 2, we analyze whether and how early participants got one of the COVID-19 vaccines.
We define early vaccination as being vaccinated when the majority of our sample did, that is,
in the first month when the vaccine was available to all U.S. adults. We assess the predictive-
ness for early vaccination of the factors introduced in the previous section including job risk
andworkplace encouragement, caretaking responsibilities, vaccine trust, and general health risk-
taking. Because group norms are influential in identity-based decision-making (Wellen et al.,
1998), we also assess the impact of people’s perceptions of local norms surrounding vaccination.
The longitudinal dataset did not contain questions about norms coming from specific reference
groups; however, it did contain questions asking about norms from one’s local area. Within the
U.S., spatial analyses have suggested that certain regional demographic makeups (e.g., per capita
income, percentage of Republican voters) influence COVID-19 vaccination rates (Mollalo & Tatar,
2021; Pallathadka et al., 2022). Thus, these local norms surrounding vaccination likely reflect the
demographic makeup of participants’ regions.

METHODS

Study 2 analyzes data from the same longitudinal sample used in Study 1. Starting in Time
7 (March 28, 2021), we began asking participants if they already had been vaccinated against
COVID-19. At this time, 39% of the participants in our study had been vaccinated. By Time 8 (April
27, 2021), 65% of the participants had been vaccinated. This timeline alignswith the vaccine rollout
in the U.S. because April 2021 was when the vaccine was made available to all adults in the U.S.
In our sample, the percentage of vaccinated individuals stayed relatively constant immediately

 15404560, 2023, 2, D
ow

nloaded from
 https://spssi.onlinelibrary.w

iley.com
/doi/10.1111/josi.12569 by U

niversity O
f Pennsylvania, W

iley O
nline L

ibrary on [28/04/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



566 HEIMAN et al.

following this point, as shown by the fact that by Time 9 (May 27, 2021), 69% of the participants
had been vaccinated. Because of this, we focus on whether participants were vaccinated or not
by Time 8. Additionally, we focus our analysis on those who were making the decision about
whether to be vaccinated in Time 8 (VT8) and exclude from this analysis those participants who
were vaccinated by Time 7. Demographics of these samples will be discussed in the results section.
Participants provided their occupations in Time 1. To standardize these occupations and assess

risk factors, we used a team of coders to link these self-reported occupations to correspond-
ing O*NET (Occupational Information Network) occupation codes (National Center for O*NET
Development, 2021), and then we linked these codes in turn to O*NET’s measures of job-related
COVID-19 risk factors. We specifically use a measure of how much one is typically exposed to
disease at one’s job (Sample Mean = 14.6 (range 0–100), SD = 18.4) and how much physical prox-
imity to others one has at one’s job (Sample Mean = 53.4 (range 0–100), SD = 12.7) (National
Center for O*NET Development, 2021). Additionally, we use Dingel and Neiman’s (2020) binary
classification of teleworkability–the ability to do one’s job remotely–among O*NET job codes,
which revealed that 31% of the jobs in our sample were non-teleworkable. These three measures,
teleworkability (TiR), exposure to disease (EDN), and physical proximity (PhP), make up a factor
measuring job risk (Rsk).
In Time 12 (August 25, 2021), we asked participants a question about whether the vaccine was

encouraged at their workplace (VE):My workplace encourages me to get a COVID-19 vaccine (1 =
strongly disagree, 7 = strongly agree; Sample Mean = 4.3, SD = 2.3). We also asked at this time-
point whether participants were required to be vaccinated at their workplace. Because only 14.6%
of participants were required to be vaccinated at this time, using the question about encourage-
ment in this analysis offers more variability in response. This measure is used to assess workplace
encouragement (Enc).
Participants were asked at Time 9 (May 27, 2021) about their caretaking responsibilities

(C.9): Do you have caregiving responsibilities? (i.e. children, relatives) (Yes/No; 29% had caregiving
responsibilities). This measure is used to assess caretaking responsibilities (Car).
To further investigate differences in vaccine attitudes, we used the Health and Safety Risk-

Taking portion of the Domain Specific Risk-Taking scale (DOSPERT; Blais & Weber, 2006). This
6-item scale measuring levels of general health-related risk-taking, or health risk behavior, was
included at Time 3 (November 23, 2020) (HRB). Participants were asked whether they would
engage in situations such as Driving a car without wearing a seatbelt (1 = extremely unlikely, 7
= extremely likely). The items are averaged to create a composite score (ɑ = .73, Sample Mean =
1.9, SD = 1.0). This measure is used to assess health and safety risk taking (HS).
Additional measures collected at Time 7 provide a snapshot of participants’ views right before

making the decision to be vaccinated. To assess personal attitudes, we used the Time 7 vaccine
trust variable (Sample Mean = 4.8, SD = 2.0) discussed in Study 1 (TV) to measure vaccine trust
(Trs). To assess perceived social norms surrounding vaccination (i.e., the participants’ perception
of others’ attitudes), we asked these questions: What proportion of people in your local area do
you think will take a COVID-19 vaccine when it is made available to them? (0–100; Sample Mean =
67.5, SD = 16.5) andWhat proportion of people in your local area do you think believe that taking a
COVID-19 vaccine is the right thing to do? (r= .89, 0–100; SampleMean= 68.0, SD= 16.6) These two
measures, VLA and VLR, respectively, create the factor measuring local norms at Time 7 (Nrm).
Using the variables discussed above, we built a structural equation model using the lavaan

package (v.6–9; Rosseel, 2012) predicting whether participants were vaccinated or not at Time 8
(Vcc). The loadings used in the model were job risk (Rsk), presence of caregiving responsibilities
(Car); job encouragement (Enc), Time 7 vaccine trust (Trs); local norms at Time 7 (Nrm); and the
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VACCINE HESITANCY DURING THE COVID-19 567

F IGURE 1 Pathways assessed in structural equation model on vaccination at Time 8 and Vaccine Trust Rsk
= job risk, Car = caregiving responsibilities, Enc = job encouragement, HS = health and safety risk measure,
Nrm = local norms at Time 7, Vcc = vaccinated or not at Time 8, Trs = Time 7 vaccine trust. Boxes indicate the
survey questions that were used to create these factors. Details in methods

health and safety risk measure (HS). We assess all of these predictors on Vcc and also assess a
potential pathway between these predictors, namely, that earlier trust may be influenced by these
job-related, caretaking, normative, and health risk factors. See Figure 1 for a visual representation
of the pathways assessed.

RESULTS

What identities characterized the people who got vaccinated early? When looking at only the
individuals who made the decision to be vaccinated at Time 8, we see slight differences in the
demographics of those who were vaccinated versus those who remained unvaccinated. 45.5% of
the remaining women and 44.1% of the remaining men got vaccinated. 74.7% of the people get-
ting vaccinated at this timepoint were White. Those vaccinated had a higher SES level than the
unvaccinated group (Mean = 4.7 vs. Mean = 4.4, range 1–8.3), and a more liberal political orien-
tation (Mean = 2.9 vs. Mean = 4.2, range 1–7). They were also slightly younger on average than
the unvaccinated group (Mean = 47.3 vs. 48.5). Note that this does not include those who were
vaccinated in Time 7. Individuals vaccinated in Time 7 were 56% Women/44% men, 88% White,
had a mean SES level of 5.2, a mean political orientation of 3.2, and a mean age of 56.8.
What individual factors predicted who would get vaccinated early? The structural equation

model showed that for the path using all predictor variables to predict vaccination at Time 8 (April
27, 2021), the only significant predictor is Time 7 (March 28, 2021) vaccine trust (β= .626, p< .001).
Time 7 vaccine trust is in turn significantly predicted by Time 7 local norms (β = .431, p = .046).
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568 HEIMAN et al.

DISCUSSION

By April 2021 (Time 8), the majority of participants in our study were vaccinated, and this pro-
portion had largely leveled off by May 2021. The structural equation model assessing factors that
predict vaccination by April shows that the key significant predictor was self-reported vaccine
trust in the previous month, which itself was predicted by perceived local norms. Neither vac-
cination nor vaccine trust was predicted by other role-based contextual factors such as levels of
encouragement from one’s job or caretaking responsibilities. They also were not predicted by a
personal level of general health and safety risk-taking. While encouragement from one’s work-
place was not a significant predictor, it is important to note that access to the vaccines may still
vary depending on one’s job. When asking about workplace attitudes on vaccination in Time 12,
we asked whether people perceived that their workplace offered time off to get a COVID-19 vac-
cine: My workplace offers time off to get a COVID-19 Vaccine (1 = strongly disagree, 7 = strongly
agree; Sample Mean= 3.9, SD= 2.4). In an ordinal regression using the same identities in Study 1
as predictors of this variable, higher SES positively predicts ability to get time off to be vaccinated
(β = .36, p < .001).
A key finding in the structural equation model is that vaccine trust alone was an important

factor in the decision to be vaccinated. The influence of local norms on vaccine trust is consistent
with the idea that group membership shapes decision making in a situation of uncertainty. The
demographic makeup of regions in the U.S. has been linked to vaccination rate (Mollalo & Tatar,
2021; Pallathadka et al., 2022), so these local norms are likely to differ by region as a function of
identity. In the absence of personal vaccine knowledge, looking to similar others in the community
is a simple heuristic one can use to assess trust in the vaccine. The questions assessed in thismodel
measured norms in participants’ local areas, but it would be important to verify whether social
influence is stronger when the people conveying the norm information share specific identities
with the target, which is examined in Study 3. This could be especially relevant when thinking
about members of marginalized groups that may mistrust the medical system. Aside from the
variables discussed here, hesitancy may also come from other sources including individual-level
factors such as one’s medical history.

Study 3

This study uses data from a larger sample, measured at a single time point and specifically
designed to be more racially diverse than the original longitudinal sample, to more deeply under-
stand two ongoing questions fromour first two studies. First, because the subpopulation in Study 1
was not sufficiently diverse to allow us to explore the influence of multiple types of identity inter-
sections, we replicate the patterns of vaccine hesitancy found in Study 1 with an intersectional
lens. Second, because local social norms were seen to be predictive of trust and early vaccination
in turn, we further examine which specific shared groups gave important encouragement regard-
ing the COVID-19 vaccine. Given that many of the groups who tended to have lower levels of trust
were marginalized in some way, could encouragement from shared group members be especially
important for their attitudes and behaviors regarding vaccination?
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VACCINE HESITANCY DURING THE COVID-19 569

METHODS

In January 2022, 1,908 participants completed a survey via Academic Prolific that included ques-
tions about COVID-19 vaccination attitudes, COVID-19 symptoms and testing, and information
on identity and demographics. After removing participants who failed an attention check, 1,555
participants remained. To ensure that the sample would reflect a wider array of intersectional
identities, samplingwas directed towards peoplewho evenly identified asAsian or Pacific Islander
(25%), Hispanic or Latino/a (24%), White or Caucasian (28%), and Black or African American
(23%). In this sample, we asked participants to identify both their sex and their gender. Genderwas
measured using Haupert’s (2019) transgender-inclusive scale. Across all participants, 97% identi-
fied their gender as being either aman or awoman (53%women), so thesewill be the categorieswe
assess when analyzing gender as there is not sufficient statistical power to look at other genders.
By January 2022, COVID-19 vaccines had been available to all U.S. adults for many months.

Additionally, a booster dose of the vaccines developed by Pfizer-BioNTech and Moderna was rec-
ommended for all U.S. adults, with the timing of the booster dependent on which company’s
vaccine one had gotten for their original dose (Centers for Disease Control & Prevention, 2022b).
Within this sample, 85% had received at least one dose of a COVID-19 vaccine.
We measured participants’ recalled levels of vaccine hesitancy by asking this question: How

hesitant were you to get the COVID-19 vaccine after it was made available to you? (1 = not at all, 7
= very hesitant). The responses to this question were moderately positively correlated with the
questionHow long in weeks did you wait to get the COVID-19 vaccine after it was made available to
you? (r = .43) and the difference in months between the questions In what month did you receive
the first dose of the COVID-19 vaccine? and In what month were you eligible for the first dose of
the COVID-19 vaccine? (r = .41), suggesting that their recalled level of hesitancy corresponded
reasonably well to their actual behavior. Because collection of this data was designed to be evenly
distributed across the largest racial groups in our longitudinal sample, we ran ordinal regressions
for each of these racial groups to assess the predictiveness of gender, SES, political orientation,
and age on self-reported pre-vaccination hesitancy.
To assess whether encouragement of people with shared identities or group memberships fac-

tored into the vaccination decisions of participants, participants who had received at least one
dose of the COVID-19 vaccine were asked How important was the encouragement of the following
groups for you in getting the COVID-19 vaccine? (0 = not at all important, 10 = extremely impor-
tant). Participants were asked this question about members of their shared gender, race, SES,
political orientation, age, family, and workplace/profession. We assess mean levels of the impor-
tance of different group encouragement across all participants to understand whether one group
was rated as most encouraging overall. Additionally, we performed between-subjects analyses to
understand whether encouragement from others within one’s group was particularly important
based on how people identify within that category.

RESULTS

The results of the ordinal regressions assessing identity predictors of vaccine hesitancy by race
can be found in Table 3. Across all racial groups, more conservative political orientation is the
only statistically significant predictor of recalled vaccine hesitancy. This is consistent with the
results of Study 1, in which more conservative political orientation was a consistently negative
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F IGURE 2 Mean levels of importance from encouragement of shared group members

predictor of likelihood to get and trust the vaccine. Here, we see that higher SES has a minimal
effect as a predictor of past vaccine hesitancy among Asian American and Black participants but
is a negative predictor of hesitancy among Hispanic and White participants (which corresponds
to being a positive predictor of getting the vaccine in Study 1). In Study 1, being a woman was a
relatively consistent negative predictor of trust towards the vaccine, though women did not differ
from men in likelihood to get the vaccine after it became available. Here, we see that being a
woman was a positive predictor of past hesitancy only among the White sample, whereas it was
a negative predictor of past hesitancy among other groups. In Study 1, being older was a positive
predictor of likelihood to get and trust the vaccine. Consistently, here older age is primarily a
negative predictor of past hesitancy and is statistically significant only in the White sample.
Figure 2 shows the mean ratings of importance of encouragement for each shared group across

the entire subset of participants who reported being vaccinated (one shot or more). Encour-
agement from family was the most important type of encouragement overall. The correlations
between the importance of encouragement for all groups within participants were generally mod-
erate and positive, indicating that participants who found encouragement important tended to
believe that encouragement was important across these different groups with which they had
shared identities.
Figures S1A–E in the supplemental materials shows versions of this chart split by group mem-

bership within each identity. We focus there on the particular encouragement that people in
different groups say they got from their own corresponding groups (e.g., how important was
encouragement to women from other women?). Women (Mean = 4.47) found encouragement
from their shared gender more important than men did (Mean = 3.34), t(1217) = 6.46, p < .001.
Liberals (Mean = 5.34) found encouragement from their shared political group more important
than conservatives did (Mean = 3.72), based on a mean split of overall political orientation, t(887)
= 8.70, p < .001. Younger individuals (Mean = 5.49) found encouragement from their shared age
group more important than older individuals did (Mean = 4.60), again based on a mean split of
age (Mean = 46.19), t(1156) = 4.76, p < .001. There were not significant differences across race or
SES level. There were also no significant differences between identities (e.g., men and women did
not differ in their overall importance placed on encouragement across groups).
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572 HEIMAN et al.

DISCUSSION

This diverse sample taken at a single time point showed trends similar to those found in the
longitudinal study (Study 1). Namely, this analysis reiterates the importance of political identity
on one’s response to the COVID-19 vaccine. Politicization of vaccine hesitancy was consistent
across all racial identities, suggesting that this issue should be addressed at large across the U.S.
population.
For participants who decided to be vaccinated against COVID-19, encouragement from family

had, on average, the highest importance placed on it versus the encouragement of other groups.
However, for participants in some groups, encouragement from someonewith a shared identity in
that group was particularly important. Womenmore than men placed importance on the encour-
agement of people from their shared gender. Additionally, liberals valued the encouragement of
their shared group members more than conservatives did. It is important to note that these ques-
tions were asked of people who chose to be vaccinated. Potentially, conservatives did not give as
much encouragement to their shared group members to be vaccinated, as they did not increase
their trust in the vaccine over time in the same way liberals did. Our questions did not address
active discouragement of vaccination, which could have been present among conservatives as
well as other groups. While we did not find significant differences in importance of encourage-
ment based on racial identities in this sample (p= .11), norms coming from racial identity-specific
reference groups are likely to bemore influential, with other research suggesting that BlackAmer-
icans’ perceived norms among members of their shared race strengthened the perception that
important others would be vaccinated, and thus vaccination intentions among an unvaccinated
sample (Zhuang, 2022).

General discussion

The current research contributes to the understanding of how identity and groupmembership has
influenced vaccine attitudes across time during the COVID-19 pandemic. The findings discussed
here are consistent with demographic differences in COVID-19 vaccine hesitancy that were fore-
casted before vaccine availability and discussed in news reports following the vaccines’ launch.
Our findings indicate that many of these identity-related predictors, such as the positive relation-
ship between SES and vaccine attitudes and the negative relationship between Black identity and
vaccine attitudes, have been consistent over time during the pandemic. Gender showed a signif-
icant relationship with attitudes around vaccination, with women showing less trust in vaccines
throughout the survey but only lower actual vaccination likelihood at earlier time points in the
survey. Additionally, our results show that political orientation was a consistent predictor of vac-
cine attitudes (more conservative being more negative), with the divide between political group
attitudes growing deeper over time. The importance of political orientation was replicated in a
sample which included greater representation of racial minority groups. While there were some
differences in the predictiveness of SES, gender, and age across race, more conservative political
orientation was a significant positive predictor of recalled vaccine hesitancy across the sample.
One implication of our findings is that ensuring trust in COVID-19 vaccines is particularly

important because vaccine trust was the primary predictor of getting vaccinated early. Because
this trust varies by identity, we strove to understand whether this variation is driven by role-based
factors that may be differentially split across the population, such as job or caretaking inequities,
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VACCINE HESITANCY DURING THE COVID-19 573

by traits that may vary across groups, such as general health risk taking, and by different norms
that one may be exposed to given the groups in one’s local area. Of these factors, we found that
local norms particularly influence vaccine trust such that the proportion of people in an indi-
vidual’s local area who that individual thought likely to get and approve of getting a COVID-19
vaccine is a positive predictor of whether that individual was vaccinated once the vaccine was
authorized for all adults in the U.S.
Because social influence via perceived norms plays an important role in building vaccine trust,

we also investigated the impact ofmore direct forms of social influence by asking our larger sample
about the encouragement they received to get the vaccine–which of the groups they belonged to
were important to them when they made the decision to be vaccinated? Overall, encouragement
from one’s family was the most important. Beyond this general pattern, for groups that showed
differences in their likelihood to get and trust the vaccine, some identities, including women,
liberals, and younger people in our research sample, placed more importance on their shared
group’s encouragement than others.
These results suggest that vaccine uptake efforts can be helped by asking people with shared

identities or at the local level to encourage each other to get vaccinated. This strategy could add an
important policy lever to improve vaccination and booster rates against COVID-19, or for future
pandemics. This could be particularly important for low SES individuals who are more likely to
work jobs in close proximity to others and less likely to be vaccinated, as they could continue
to suffer disproportionately from COVID-19 infections later in the pandemic. Ensuring vaccine
access for such at-risk groups is of course also vital–encouragement is useless if there is no way
to follow through with action. Finally, while vaccine likelihood differences were not significant
between genders after the vaccines became available, political groups continued to divide further
in terms of their vaccine attitudes and to have a strong impact on vaccination behavior, consistent
across race and ethnicity. This result indicates that, in the longer term, when new vaccines are
developed, it is of the utmost importance that they are not presented in a politicized way.

Limitations

A limitation of this work is the longitudinal study’s smaller sample sizes across race and ethnic-
ity. While the sample began as an overall representative sample of the U.S. population, attrition
affected the sample sizes of racial minority groups more severely because these sample sizes were
smaller to begin with. Additionally, when considering the intersectionality of multiple identities
and group memberships as we do here, this attrition further reduces the sample size available
to compare differences. (See Tables S1A–C for additional information about demographics in
this sample.) To ameliorate this issue, we ran a study using a sample specifically targeted to be
more racially diverse. However, there are still limitations to generalizability in that we considered
only broad racial categories that had a sizable presence in the original longitudinal sample. Sim-
ilarly, we consider only binary gender throughout these analyses, and so these analyses may not
generalize to individuals who identify outside the traditional gender binary.
Another potential limitation of this work is that themeasures of vaccine attitudes and behavior

are self-reported. Replication of findings within our work across the two samples, as well as the
correlation betweenmultiplemeasures of recalled vaccine hesitancy in Study 3, support that these
measures are being answered consistently. However, these analyses are correlational, and causal
relationships between these variables cannot be determined with this work.

 15404560, 2023, 2, D
ow

nloaded from
 https://spssi.onlinelibrary.w

iley.com
/doi/10.1111/josi.12569 by U

niversity O
f Pennsylvania, W

iley O
nline L

ibrary on [28/04/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



574 HEIMAN et al.

Future directions

While we have discussed here the role of identity and group membership in the formation of
vaccine attitudes, many other variables may come into play during an individual’s vaccination
decision. Individual-level health risks andmedical history likely also factor into the decision to be
vaccinated. Themedia that people are exposed to regardingCOVID-19 is also important, especially
because news media are a source of political polarization (Fridman et al., 2021; Hart et al., 2020).
This media exposure may provide norms that contrast with those of one’s local area or groups,
which could be an additional source of encouragement to get the vaccine or could detract from
the encouragement one has received from other groups.
Because booster shots against COVID-19 have been authorized for all U.S. adults, including

updated booster shots in 2022 (Centers for Disease Control & Prevention, 2022b) another area for
future study is whether similar patterns of hesitancy will affect the response to booster vaccines
as they become needed. Our analyses suggest strategies to encourage booster uptake and can also
be used at a larger scale to assess whether the patterns of hesitancy we describe will persist across
the U.S. population into the future.
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