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Abstract

How do religious affiliation and beliefs shape vaccine attitudes and behaviors? This study examined the
associations of attitudes and behaviors relevant to the flu, measles-mumps-rubella (MMR), and human-
papillomavirus (HPV) vaccines with religious affiliations, as well as philosophical, spiritual, and moral beliefs.
Respondents were 3005 adults from a probability-based, four-wave panel survey in the United States.
Longitudinal structural equation modeling examined how religious affiliations and philosophical/moral beliefs
shaped attitudes toward vaccines and actual vaccination. Stronger philosophical beliefs predicted more
negative attitudes toward each vaccine and stronger moral beliefs more negative attitudes toward the HPV
vaccine. Negative vaccine attitudes then predicted weaker intentions to encourage others to vaccinate and
lower probability of receiving a vaccine. Theoretical and public health messaging implications are discussed.
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Although the Church of the First Born advocates
faith healing over medical care and Christian
Scientists maintain that vaccines are unneces-
sary (lannelli, 2019) and concerns with the use
of gelatin in the vaccine itself (e.g. for Muslims)
and the use of human fetus cell lineages in vac-
cine development (e.g. for Christians) vary
across religions, Islam, Judaism, and Christianity
are not explicitly against the idea of vaccination
as well (Shurpin, 2015). Nonetheless, affiliation
with specific denominations has in recent years
been associated with outbreaks of flu and mea-
sles. For example, recent measles outbreaks in
the United States (U.S.) emerged primarily in
tightly-knit religious communities such as the
Amish in Ohio and Orthodox Jews in New York
(Belluz, 2019) and a fatwa by Muslim clerics

plummeted the measles-mumps-rubella (MMR)
vaccination rates in Indonesia (Rochmyaningsih,
2018). These developments raise questions
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about (a) the degree to which identification with
certain religious groups predicts vaccine atti-
tudes and behaviors and (b) the underlying
beliefs that religious socialization might culti-
vate. This understanding is key to the design of
health communication campaigns, and relevant
to public health as the world embarks on mas-
sive vaccination efforts against the novel coro-
navirus disease (COVID-19).

To begin, although news accounts have chron-
icled a reluctance to vaccinate among those in
some religious groups (Belluz, 2019; Otterman,
2019), scientific studies have generally ignored
the link between religion and attitudes toward
vaccines in the general population of countries
studied. Most studies have been conducted with
specific religious/ethnic communities including
Gypsy communities in London or the Apostolic
Church in Zimbabwe (Feder et al., 1993; Gerede
et al., 2017). Empirical studies conducted have
been generally restricted to specific regional and
demographic groups for which religiosity is sali-
ent (e.g. 18-26years-old insured women in Utah
and religious leaders in Denver; Bodson et al.,
2017; Williams and O’Leary, 2019), or focused
on the human-papillomavirus (HPV) vaccine due
to commonly cited religious concerns about the
potential for these vaccines to promote teenage
sexual activity. Yet, a review of the role of reli-
gious and philosophical beliefs in major religious
affiliations in the U.S. has revealed common reli-
gious concerns with vaccines, such as the use of
fetal tissue in vaccine development (Wombwell
et al., 2015). However, to the best of our knowl-
edge no prior research has simultaneously inves-
tigated the relations between religious affiliations,
specific religious beliefs about vaccines, and atti-
tudes toward vaccines and self-declared vaccina-
tion rates in a large-scale population-level
approach. These relations, although potentially
incomplete and simplified (Ammerman, 2013),
are important to investigate because religious
affiliation (institutional practice) and religious
beliefs (as opposed to institutional practice of
religion) are entirely distinct dimensions of religi-
osity (Versteeg and Roeland, 2011).

Against this background, this study contrib-
utes to this line of work by examining

philosophical and moral beliefs about vaccines
in the general U.S. population through a formal
exploration of the processes leading from reli-
gious affiliation to attitudes and actual vaccina-
tion conducted with longitudinal causal
analysis. Specifically, the current study investi-
gated how religious affiliations might be asso-
ciated with differing levels of two religious,
philosophical and moral, which have been
established as important predictors of vaccine
hesitancy, thus interlinking the pathways
between affiliation differences to cognitive
predictors of both attitudinal and behavioral
manifestations of vaccine hesitancy (Ajzen
etal., 2019; Albarracin, 2020; Albarracin et al.,
2001). In the following sections, we first
review the existing research on religious affili-
ations and beliefs in conjunction with health
beliefs and behaviors, particularly vaccination,
before integrating their connections and pre-
dictive paths to attitudes and behaviors in the
area of vaccination.

Religious dffiliations

How institutionalized religion influences vac-
cine attitudes and actual vaccination is an impor-
tant question. Religious considerations play an
important role in vaccine attitudes, beliefs, and
decisions (Natan et al., 2011; Rutjens et al.,
2021). Prior research on vaccination intentions
and behaviors has documented noteworthy asso-
ciations with affiliation with an organized reli-
gion and level of religiosity (i.e. individual
differences in how people interpret and practice
their religion) particularly in the area of the HPV
vaccine. For example, mothers who report being
more religious are more reluctant to vaccinate
their daughters against HPV than less religious
ones (Natan et al., 2011; Shelton et al., 2013).
Furthermore, according to an analysis of the U.S.
Centers for Disease Control and Prevention
(C.D.C.) National Teen Immunization Survey,
across all religious affiliations, adolescents from
non-orthodox households are more likely to get
the HPV vaccine than are those from orthodox
households (Sriram and Ranganathan, 2019).
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Also, people who frequently attend religious ser-
vices tend to have lower HPV vaccination inten-
tions (Barnack et al., 2010; Bernat et al., 2009)
than do those who attend less frequently, and
highly religious people in the U.S. are more
likely to incorrectly believe that vaccines caused
autism than are nonreligious (Rutjens et al.,
2018). Recent research has shown that religiosity
predicts lower intentions to get a potential
COVID-19 vaccine as well (Olagoke et al.,
2021). However, none of this work has looked at
how affiliations and philosophical and moral
beliefs may operate together to shape vaccina-
tion attitudes and behaviors.

With respect to specific religious affiliation,
although some studies have found no associa-
tions with vaccination practices (Reynolds,
2014; Thomas et al., 2012; Williams et al., 2021),
some of these null findings could be due to the
reliance on specific samples, such as parents in a
low income Latino community (e.g. Williams
et al., 2021). Furthermore, even studies docu-
menting differences among religious affiliations
have also focused on specific communities. A
comparison of multiple U.S. affiliations found
that Jewish respondents had the lowest intentions
to vaccinate against HPV (Fogel and Ebadi,
2011). A cross-national study found that Roman
Catholics had more negative attitudes toward
vaccines than did Russian/Eastern Orthodox
adherents, atheists, and agnostics (Larson et al.,
2016). Moreover, Muslim, Jewish, and people
who identify as “Other Christians” appear to not
differ from Roman Catholics (Larson et al.,
2016), implying that affiliation with any
Abrahamic religions (those referring to the
Prophet Abraham as a common forefather: i.e.
Judaism, Christianity, and Islam, (New World
Encylopedia, 2009)) may be associated with
more negative vaccine attitudes.! Hence, in this
study, we were interested in estimating differ-
ences in vaccine attitudes and behaviors (i.e. get-
ting vaccinated and intentions to encourage
others to get the vaccine) across religious affilia-
tions in the general U.S. population through a
large nationally representative survey focusing
on how religious affiliations predict vaccine
related attitudes and behaviors through two

philosophical and moral religious beliefs about
vaccination.

Philosophical and moral beliefs and
their likely contributions to attitudes
toward and actual vaccination

Differences among affiliations alone offer lim-
ited insights into the role of religion because
individual adherents interpret their faith and
form beliefs about vaccination in different ways
(Wombwell et al., 2015). In this study, we are
interested in the mediating role of two key and
commonly discussed cognitions: (a) philosophi-
cal beliefs and (b) moral beliefs. These beliefs
dovetail with two of Smart’s doctrinal and ethi-
cal dimensions of religiosity and are most rele-
vant to the flu, MMR, and HPV vaccines (Smart,
1996). Our theoretical model illustrates how
these beliefs, which may differ in intensity but
are common to many religious affiliations, may
subsequently influence vaccination attitudes and
behaviors. By so doing, the model (See Figure 1a
and b) provides a framework through which to
understand the individual impact of religious
affiliations on the philosophical and moral
beliefs that may shape subsequent vaccine atti-
tudes and behavior (Ajzen et al, 2019;
Albarracin, 2020; Albarracin et al., 2001;
Glasman and Albarracin, 2006). Next, we dis-
cuss these two beliefs in more detail.
Philosophical beliefs entail judgments about
the natural order and can include fatalistic ideas
about God controlling health outcomes (Shen
etal., 2009). A study of qualitative interviews in
the UK has shown that some people oppose
vaccination out of a belief that “God would pro-
tect against childhood diseases” (Sporton and
Francis, 2001). Likewise, philosophical beliefs
that God will intervene are positively associ-
ated with lower vaccination rates. For example,
parents may conclude that fighting HPV and
MMR does not require medical intervention
because of their faith in divine protection
(Browne et al., 2015; Thomas et al., 2012).
Similarly, a recent study found that self-reported
spirituality has been shown to be strongest posi-
tive predictor of vaccine hesitancy in Greece,
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although the survey measure in this study did
define “spirituality” to respondents (Rutjens
and van der Lee, 2020; Rutjens et al., 2021).
Research in other health domains such as physi-
cal activity and alcohol use found mixed find-
ings about the influence of such beliefs about
God intervening to protect one’s health
(Karvinen and Carr, 2013). Hence, given the
differences in religiosity and health behavior
shown in the prior literature on religious affilia-
tions and people citing their religious affiliation
as a reason for their health decisions (Holt et al.,
2016), we expected that (1) individuals from
different affiliations would differ in their degree
of endorsing philosophical beliefs and (2) those
having stronger philosophical beliefs would
exhibit more negative vaccine attitudes and less
vaccination.

Moral beliefs relevant to vaccination are
associated with judgments about sex and, par-
ticularly, sex outside of a marital union and sex
during the early teenage years (Krakow et al.,
2015). This type of belief has been widely stud-
ied, particularly when it comes to the HPV vac-
cine. For example, some parents believe that the
HPV vaccine may mistakenly signal their per-
mission for sexual activity to teenagers (Brewer
and Fazekas, 2007) or remove the “penalties”
otherwise associated with the natural conse-
quences of sexual activity (Holman et al., 2014;
Krakow et al., 2015). Hence, like philosophical
beliefs, we expected that (1) individuals from
different affiliations would differ in endorse-
ment of moral beliefs and (2) those with
stronger moral beliefs would exhibit more neg-
ative vaccine attitudes and less vaccination.

To reiterate the expectations in our theoretical
model, we tested the relations between religious
beliefs (philosophical and moral) and vaccination
following the theoretical model proposed, in the
context of three different vaccines, two childhood/
adolescence vaccines (MMR and HPV), and one
seasonal adult vaccine. We predicted that religious
affiliations may be associated with different
endorsement of philosophical and moral beliefs.
In turn, stronger religious beliefs may predict less
positive attitudes toward vaccines over time, and
these less favorable vaccine attitudes may predict

weaker intentions to encourage others to vacci-
nate and lower vaccination rates.> However, the
degree to which different affiliations would cor-
relate with stronger religious or moral beliefs was
an empirical question, as was the overall fit of our
model to the data from our sample, the relative
influence of each type of belief on attitudes and
actual vaccination, and possible differences across
vaccines.> We tested this conceptual model via
path analysis with three different vaccines.*

Empirical context: Three distinct
vaccines in the United States, 20 18—
2019

In this section, we contextualize the empirical
context by focusing on the country of data col-
lection, the three distinct vaccines examined,
and the longitudinal nature of the empirical
evidence.

The current study concentrated on the Unites
States, where 70% of adults report being Christian
(45% Protestant, 21% Catholic), 2% being
Jewish, 1% being Muslim, 1% being Buddhist,
1% being Hindu, 3% being Atheist, 4% being
Agnostic, and 16% being “nothing in particular”
(Pew Research Center, 2014a).> Comparing
across countries, the U.S. ranks moderately on
the religious diversity index, being the 68th most
diverse country out of the 233 (Pew Research
Center, 2014b). In the public health domain, reli-
gious affiliations, communities, and beliefs usu-
ally are most commonly discussed in relation to
policymaking about abortion, sexual identities,
and religion-based exemptions from mandatory
school vaccinations (Stecula et al., 2020). Hence,
a large-scale study of the U.S. population offers
important empirical evidence that could general-
ize to other important contexts, although demo-
graphic, sociocultural, and political differences
across societies should be very carefully consid-
ered when extrapolating these findings to other
countries.

Studying three different vaccines provided a
strong framework to assess whether attitudes
toward them have a similar belief basis.
Vaccines differed on numerous attributes (typi-
cal age given, nature of the viruses targeted,
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nature of the associated health outcomes, sea-
sonality, etc.). The HPV vaccine is known to
fuel moral concerns about adolescent sexual
activity, whereas the flu and MMR vaccines are
not. As mentioned previously, the MMR and
HPV vaccines are either one time or composed
of a few doses in a lifetime, whereas the flu vac-
cine is seasonal. The MMR vaccine had more
prominence surrounding the emergence of a
measles outbreak in the U.S. in late 2018 and
early 2019 and the flu vaccine was relevant
because of the season, whereas the HPV vac-
cine was not particularly salient. Investigating
patterns for such different vaccines, combined
with a large probability sample, should inform
theory and practice in the area of religion and
vaccine promotion.

Finally, the current study investigated this
model with three different vaccines through a
longitudinal design. Through a nationally repre-
sentative probability-based panel survey, the
same respondents were tracked over a 6-months
long period through a total of four re-contacts.
This strategy provided an opportunity to cap-
ture within-individual changes and stability
across time, thereby providing stronger causal
associations in predicting vaccine attitudes and
behavior (Ajzen et al., 2019).

Methods
Sample

The study was approved by the Institutional
Review Board of the University of Pennsylvania
and included written consent. It shared time and
was administered within a larger panel study on
perceptions of infectious diseases and vaccina-
tion predictors during 2018-2019. The survey
consisted of a probability-based nationally rep-
resentative panel sample of adults living in the
U.S. who were randomly selected from the
AmeriSpeak panel of National Opinion
Research Center (NORC) at the University of
Chicago. The sampling frame covered 97% of
U.S. households via a two-stage stratified sam-
pling (Supplemental Information—SI-1). In
this study, we utilized data from four different

waves of the panel based on available space for
questions. Four waves of data collection were
implemented between September 21, 2018 and
March 18, 2019, thus covering the 2018-2019
flu season; further details on waves are in the
upper panel in Table 1.

Both the average and the median sample age
was 48years. Males (48%) and females (52%)
were represented in balanced way. Racial groups
were proportionally represented, although not
perfectly, with Whites constituting 62% of the
sample. The median income ranged from
$50,000 to $59,999. Weighted distributions of
key demographic variables (i.e. age, sex, race,
and income) did not differ greatly from
unweighted results and closely matched the cen-
sus estimates (SI-1). The one exception was an
inexact match between our sample and the latest
census estimates for education. Among respond-
ents of 25 years of age or older (excluding most
college students), 49% had at least a college
degree.®

Measures

All questions and operationalization details
about question wording, response options, cod-
ing, and reliability scores, are provided in sec-
ond section in Table 1. Frequency distributions
and other summary statistics appear in SI-1. We
formulated most of the questions after extensive
piloting, and relied on and adopted validated
measures of philosophical beliefs (Shen et al.,
2009) and moral beliefs obtained from prior
research (Poushter, 2014). We asked respond-
ents questions about the vaccines against the flu,
MMR, and HPV.” These questions concerned
attitudes toward the vaccines with two classic
(i.e. perceived vaccine risk and positive evalua-
tion of the vaccine) items that had good item-
total correlations (Ajzen and Fishbein, 1980;
Albarracin, 2020). These two items provide a
comprehensive account of vaccine attitudes by
tapping both cognitive and affective compo-
nents, respectively. In the case of the flu vac-
cine, we also measured intentions to encourage
others to get the vaccines and whether the
respondent received the vaccine.® Additionally,
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we asked a series of demographic questions
including whether respondents were parents of
children and political ideology (Table 1). Finally,
we asked whether respondents’ religion had an
explicit mandate against vaccination and if so,
whether they followed it, although these were
not included in the theoretical model.’

Panel attrition

Attrition analyses were conducted to compare
sample composition across the four waves of
the study with a focus on both demographic
variables and the theoretical variables in our
model (Figure 1). The demographic composi-
tion of different waves was similar as judged by
nonsignificant differences in age, gender, edu-
cation, income and race. For other variables, the
great majority did not display any significant
differences between those who dropped out and
remained in the panel. Only two differences
emerged. First, those who dropped out at Wave
3 had relatively lower HPV positive attitude
(i.e. positivity towards the vaccine item) scores
in Wave 2 than those who remained. Specifically,
among Wave 2, 23% of those who returned to
Wave 3 and 29% of those who did not stated
that they felt somewhat or very negative
towards the HPV vaccine, F(1, 2432)=11.01,
p=0.001). Second, those who dropped out at
Wave 2 had higher flu vaccine risk perceptions
in Wave 1 than those who remained. That is,
among Wave 1 respondents 30% of those who
returned but 36% of those who dropped out at
Wave 2 stated that the flu vaccine is somewhat
or very risky, F(1, 2996)=4.36, p=0.04.
However, these two differences were not paral-
leled by differences in the overall attitude index,
intentions, behavior, or religious beliefs, lead-
ing to our conclusion that attrition was mostly
random (SI-5).

Analytical strategy

Using the lavaan package in R (Rosseel et al.,
2021), we conducted longitudinal Structural
Equation Models (SEM) with latent factors and
autoregressive effects to test our theoretical

model. The SEM approach allowed us to gauge
the manner in which affiliations and philosophi-
cal and moral beliefs might predict vaccine atti-
tudes and behaviors over time. In these models,
religious affiliations were positioned as exogene-
ous predictors of moral and philosophical views.
The moral belief latent factor had three indica-
tors and the philosophical beliefs latent factor
had two indicators.!” These two latent factors
then predict vaccine attitudes, which is itself a
latent factor with two indicators (perceived risk
of the vaccine and positive evaluation of the vac-
cine). This vaccine attitude factor in turn predicts
the respondents’ (a) intentions to encourage oth-
ers to vaccinate against the flu and (b) their actual
flu vaccine behavior. Because intention and
behaviors were only measured for the flu vac-
cine, we tested the analytical model in Figure la
for the flu vaccine and the model in Figure 1b for
the MMR and HPV vaccines. Each model con-
trolled for the demographics and political ideol-
ogy. The correlation matrix is in SI-2.

We ran the models with all religious affilia-
tions entered as separate dummy variables (1
indicates that the participant was affiliated with
that group and O that they were not). Because
we had numerous religious groups with small
representations, to maximize model fit, we
combined a few of the affiliations based on sim-
ilarity in their philosophical and moral beliefs
and the broader religious categories they were
part of: Catholics and Orthodox were combined
into single category and Buddhists and Hindu
were combined into another single category.
Hence, the following groups were coded with
dummy variables and each of them entered as
exogeneous variable into the SEM: (1)
Protestants, (2) Roman Catholics and Orthodox
Catholics, (3) Mormon, (4) Just Christians, (5)
Muslim, (6) Jewish, (7) Buddhists and Hindus,
(8) Unitarian, (9) Other, (10) Agnostic, (11)
Nothing in particular. Atheist respondents con-
stituted a fairly large portion of our respondents
(16%); although they were not the normative
category their size was higher than numerous
other groups, such as Muslims, Buddhists, and
Hindus.!! Atheist was chosen as the reference
category because atheists may differ from other
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respondents both theoretically and empirically
(Shimron, 2021).

For the flu vaccine model, we tested our
models fully longitudinally over four waves:
demographics and religious affiliations (Wave
1), philosophical and moral beliefs (Wave 2),
vaccine attitudes (Wave 3), and intentions/
behaviors (to encourage flu vaccination and to
receive the flu vaccine) (Wave 4). All attitudes
and behavior variables were fitted across all
times and wave number was included to prop-
erly incorporate time, which was an important
goal of the longitudinal design to capture
changes in attitudes toward vaccines and actual
flu vaccination. For MMR and HPV as well, we
longitudinally tested vaccine attitudes in Wave 2
and 3 and the coding was done in the same man-
ner as for the flu vaccine analyses.

The models in Figure 1a (flu) and 1B (MMR
and HPV) were fit to the variance-covariance
matrices. We reported four model fit indices
(the chi-square goodness of fit test, root mean
square error of approximation—RMSEA, com-
parative fit index—CFI, standardized version
of root mean square residuals—SRMS) (Kline,
2016).'? Given our categorical outcome varia-
ble (vaccine behavior), to be consistent across
models, we employed diagonally weighted
least squares estimation but also replicated the
analyses with maximum likelihood estimation.

Additionally, we also used analysis of covari-
ance (ANCOVA) to cross-sectionally compare
beliefs, attitudes, intentions, and behaviors as a
function of religious affiliations (all pairwise dif-
ferences) while controlling for demographic dif-
ferences and political ideology.'* These analyses
reported in SI-6 provide supplementary evidence
for all pairwise religious affiliation differences.

The data, code, and Supporting Information
Files (Online Appendices) are provided in
anonymized Open Science Framework (OSF)
depository.'*

Results

The sample included a variety of religious
groups that represent the religious diversity of
the U.S, specifically 877 Protestants (29%), 574

Roman Catholics (19%), 515 Just Christian
(Nondenominational ~Christian, 17%), 343
Nothing in Particular (11%), 192 Agnostics
(6%), 189 Atheists (6%), 71 Other (2%), 64
Jews (2%), 45 Buddhists (2%), 40 Mormons
(1%), 32 Muslims (1%), 25 Unitarians (1%),
and 15 Orthodox Catholics (less than 1%).
When asked directly (see Table 1), only 3%
(N=67) of respondents reported that their reli-
gion forbids vaccination (mostly Roman
Catholic and Protestant respondents), and only
half of those 67 respondents (N=30, 2% of the
total sample) reported that they followed that
mandate.

SEM solutions in Figure la and b had an
acceptable model fit for all three vaccines. The
model fits were acceptable for all flu (Chi-square,
y? (364)=1048.305, p<0.001; RMSEA=0.033
(0.031, 0.035); CFI=0.989; SRMS=0.031),
MMR (Chi-square, %> (147)=345.992, p<0.001;
RMSEA=0.026 (0.022, 0.029); CFI=0.978;
SRMS=0.022), and HPV models (Chi-square, x>
(147)=296.350, p<<0.001; RMSEA=0.023
(0.019, 0.026); CFI=0.985; SRMS=0.020). The
chi-square indexes were significant, which is
common with large samples, but, more impor-
tantly, the RMSEA and the SRMR indicated good
fit. All latent factors (moral beliefs, philosophical
beliefs, and vaccine attitudes) in all three vaccines
had moderate to strong factor loadings, with
majority of standardized coefficients ranging from
0.50 to 0.92, only one loading being 0.44 (top
panel in Table 2), and all loadings being signifi-
cant. Moral and philosophical beliefs covaried
significantly and strongly for the flu vaccine
model (r=0.76, Table 2) and weakly for MMR
and HPV vaccine (»=0.33 and »=0.09, Table 2).
In addition, according to simple correlations, all of
the items comprising philosophical and moral
beliefs were positively correlated with each other,
and philosophical and moral beliefs indexes were
positively correlated as well (»=0.28, p<<0.01,
see Table B1 in Supporting Information 2). These
results suggest that, generally, the direction of
association of vaccine beliefs and behaviors with
philosophical and moral beliefs is the same.

Across the models, the variance in vaccine
attitudes explained by philosophical and moral
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beliefs was 0.99 for the flu vaccine, 0.43 for the
MMR vaccine, and 0.27 for the HPV vaccine at
Wave 2, and 0.97 for the flu vaccine, 0.93 for
the MMR vaccine, and 0.89 for the HPV vac-
cine at Wave 3, and 0.92 for the flu vaccine at
Wave 4. Also, the variance in flu vaccine behav-
ior explained by attitudes was 0.40, 0.77, and
0.93 for the Waves 2, 3, and 4, respectively (SI-
7). The results of the models are not shown in a
figure due to large number of coefficients, but
are provided in Table 2, and indirect effects are
provided in SI-3. These analyses led to the fol-
lowing results.

First, we found that religious affiliations pre-
dicted moral and philosophical beliefs and these
results were consistent across the three vaccines
(see center panel in Paths section in Table 2).
For philosophical views (e.g. that health is con-
trolled by God), we found that identifying as
Protestant, Just Christian, and Muslim had con-
sistently stronger beliefs, and Mormons tended
have stronger beliefs in the case of the flu vac-
cine. Particularly, identifying as Just Christian
had the stronger positive association with philo-
sophical views (e.g. for flu, =0.33, se=0.15,
p»<<0.05, Table 2, row 22). For moral beliefs
(e.g. premarital sex is immoral), we observed a
very similar pattern. Identifying as Protestant
(e.g. for HPV, B=0.36, se=0.10, p<<0.05,
Table 2, row 37), and to a lesser extent Just
Christian, Muslim, and Mormon had consist-
ently positive and significant associations with
moral beliefs. We also note that these effects
were stronger and more of them were positive
when political ideology was not controlled for,
showing the importance of ideology in associa-
tion with religion.!> Additionally, having a
higher income, being a parent, and being more
conservative predicted stronger philosophical
and moral beliefs.

Second, we found that philosophical and
moral beliefs had different contributions to vac-
cine attitudes and intention/behaviors, and this
differed across vaccine types. On the one hand,
stronger philosophical beliefs (e.g. that health is
controlled by God) predicted more negative
vaccine attitudes consistently across the models
(Table 2, row 48). On the other hand, moral

beliefs (e.g. that premarital sex is immoral)
were negatively associated with attitudes
toward the HPV vaccine (B=-0.15, se=0.03,
p<<0.001, Table 2, row 49) but positively with
attitudes towards the flu and MMR vaccines.
For the flu vaccine, this association was similar
for intentions to encourage vaccination and
actual vaccination as well. Stronger philosophi-
cal beliefs predicted weaker intention to encour-
age others to vaccinate as well as less actual
vaccination, whereas stronger moral beliefs
predicted stronger intention to encourage vac-
cination as well as more vaccination (e.g. for
Moral Belief—Vaccine Behavior, B=1.08,
se=0.13, p<0.001, Table 2, row 53).

Third, we found a positive association between
attitude toward the flu vaccine and actual vacci-
nation. Vaccine attitudes at Waves 2 and 3 pre-
dicted vaccination behavior at Waves 3 and 4,
respectively (e.g. Vaccine Attitude W2—Vaccine
Behavior W3, 3=0.19, se=0.02, p<0.001, Table
2, row 56). The association between attitudes and
intention to encourage vaccination was only posi-
tive and significant going from Wave 2 to 3 but
not from Wave 3 to 4.6

There were also numerous albeit small indi-
rect effects for which the full results are pro-
vided in SI-3. Most of the indirect effects were
observed only for the affiliation—religious
belief—vaccine attitude path.

Discussion

Vaccine mandates and religious exemptions
generate extensive policy discussion all over
the world. In the U.S., where state level policies
determine vaccination requirements, 45 states
permit for some form of religious, personal, or
philosophical exemption from vaccination
(National Conference on State Legislatures,
2019). In the midst of the COVID-19 pandemic
and conflicts between respect for religious free-
dom and public health (Silverman and May,
2001; Stecula et al., 2020), it is important to
understand the role that religion plays in vac-
cine attitudes and related behaviors. Although
longstanding research has documented that,
overall, religion plays an important role in
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vaccine attitudes and behaviors (Feder et al.,
1993; Rutjens et al., 2021; Williams and
O’Leary, 2019; Wombwell et al., 2015), how
institutional (religious affiliations) and personal
interpretations (religious beliefs) may interact
to shape vaccine confidence remains poorly
understood. This study contributes to this litera-
ture by probing the pathways from affiliations
to beliefs to attitudes to behaviors in the con-
texts of three vaccines and with a nationally
representative sample of U.S. adults.

Our findings indicate that although a negligi-
ble percentage of respondents stated that their
religion opposed vaccination, and only half of
those stated that they followed that mandate,
religious affiliation was correlated with vacci-
nation attitudes and behavior. In this paper, we
both identified religious affiliation differences
and explained those associations by examining
the mediating role of philosophical and moral
beliefs across a four waves of survey data over
a period of 6 months. This process allowed us to
both empirically control for and test the influ-
ence of religious affiliations and religious
beliefs on multiple vaccine confidence indica-
tors simultaneously. Some of our findings were
in line with previous studies on perceptions of
the HPV vaccine (Barnack et al., 2010; Bernat
et al., 2009) but described patterns that could
generalize to other vaccines (i.e. the flu vaccine
and the MMR vaccine).

Other findings were novel. We showed that
there are notable differences among religious
and non-religious groups such as Atheists,
Unitarians and Agnostics and some among reli-
gious groups as well: SEM results showed that
Protestant, Just Christian (Nondenominational
Christian), and Muslim had both stronger philo-
sophical and moral beliefs, while additionally,
Mormons had also stronger moral beliefs.!” We
also showed that stronger philosophical views
predicted greater vaccine hesitancy, both in
terms of attitudes toward vaccines as well as
behavior. These results contribute to the prior
evidence showing a positive association
between philosophical beliefs and vaccine hesi-
tancy (Browne et al., 2015; Rutjens et al., 2021;
Thomas et al., 2012) and indicating important

affiliation differences when it comes to philo-
sophical beliefs.

However, the association between moral
beliefs and vaccine attitudes differed across
vaccines. As might be expected, moral beliefs,
which in this case concern premarital sex, con-
sistently predicted negative vaccine attitudes
toward the HPV vaccine (Shelton et al., 2013;
Thomas et al., 2012). Yet, moral beliefs were
associated with positive attitudes toward the flu
and MMR vaccines as well as greater vaccina-
tion against the flu. The way we measured
moral beliefs could also partly explain this find-
ing. The moral beliefs measure comprised a
mixture of items that both tapped vaccine-rele-
vant issues (e.g. premarital and teen sex in rela-
tion to HPV being sexually transmitted
infection). They also provided a more general-
izable moral beliefs measure given the breadth
of moral issue dimensions, making the measure
more applicable to vaccines outside of the HPV
vaccine. Also, the differential weight of moral
beliefs across vaccines reminds us that vaccines
and populations are unique. At large, these vari-
ations underscore the complexity and multidi-
mensionality of moral beliefs and how they
might contribute to vaccine hesitancy, some-
thing future research could investigate. One
interesting area to understand is whether and
how moral religious beliefs interact with the
influence of perceived (religious) norms and
altruism in religious communities, which could
explain positive associations with positive atti-
tudes toward some vaccines (Pessi, 2011).

We also demonstrated that vaccine attitudes
subsequently shaped related intentions to
encourage others to get the vaccine—and
behaviors—actual vaccination against the flu
(Ajzenetal.,2019; Albarracin, 2020; Albarracin
et al., 2001; Glasman and Albarracin, 2006).
Our study is the first to uncover differences in
vaccine attitudes and behaviors among reli-
gious affiliations and to consider the (mediat-
ing) role of different religious beliefs in this
process. This aspect furthers our understanding
of both the identity-based (religious affiliation)
and cognitive dimensions (religious beliefs) in
the structure of attitudes toward vaccines (cf.
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Krosnick et al., 1993). Additionally, the longi-
tudinal model in this study strengthens the
inference about a casual element in the demon-
strated effects. It shows religious cognitions as
antecedents of religious affiliation and demo-
graphic variables, which then shape vaccine
attitudes and behaviors.

Although many studies focused on the role of
religion in vaccination decisions, particularly in
the case of HPV, much less is known about the
role of religious beliefs concerning vaccines in
general. We hypothesized and found evidence
that religious identity shapes vaccine attitudes
and behaviors through philosophical and moral
beliefs about health and disease management.
These philosophical and moral beliefs were pre-
viously hypothesized to be in conflict with the
premises of vaccine technology (Gargano et al.,
2013; Reynolds, 2014; Sporton and Francis,
2001). Thus, these results also speak to the indi-
vidual differences in how people perceive and
practice their religious affiliations when they
form beliefs about vaccines. Second, our finding
calls for greater focus on the mediating role of
philosophical and moral beliefs and suggests a
degree of interpretational malleability in reli-
gion-based attitudes. For example, health cam-
paigns could focus on such beliefs instead of
religious identity, as messages on identity may
backfire more easily because of defensive psy-
chological processes (Kahan, 2017). Messages
could target religious beliefs more precisely and
frame vaccination recommendations in ways that
highlight compatibility with (or absence of direct
antagonism toward) religious attitudes. It is also
important to not essentialize religious identities
or isolate them by pinpointing blame in the pub-
lic discourse on vaccine hesitancy, a topic we
discuss at greater length below. Moreover, our
mixed findings pertaining to moral beliefs sug-
gest the need for customized messages targeting
vaccine attitudes versus uptake.

Our results also highlight the potential chal-
lenges for the acceptance of the COVID-19 vac-
cines. Of relevance to this topic, religious
ceremonies (e.g. funerals, holy days) attended
during the COVID lockdowns and public gather-
ing bans, have been cited as key early community

transmission hotspots as seen with Orthodox Jews
in New York, Liberty University in Virginia, Shia
shrines in Iran, and Shincheonji Church of Jesus
in South Korea (ABC News, 2020). Moreover,
because scientifically-unproven COVID-19 rem-
edies touted by some religious and spiritual lead-
ers potentially undercut the disposition to accept
medicinal interventions among adherents, they
deserve attention as well (Stewart, 2020; Yee,
2020). The generalizability of our results across
three very different vaccines gives our findings
relevance to efforts to vaccine against COVID-19.
If communities are to achieve and maintain com-
munity immunity against COVID-19, a process
that will require periodic booster shots, reaching
vaccine hesitant communities is important.

Finally, it is important to not essentialize
demographic groups such as religious affilia-
tion groups and race. These measurements are a
snapshot of the U.S. population in time and
might not be generalizable across other geogra-
phies and time. For example, the impact of his-
torical failures such as the U.S. Public Health
System’s Tuskegee Syphilis Study on marginal-
ized groups is important to keep in mind (Quinn
et al., 2016). Similarly, equitable access to vac-
cines for all sociodemographic groups should
come first to avoid overattributing lack of vac-
cination to cultural values or specific religious,
racial, or ethnic minorities (Dembosky, 2021).
Countries differ widely in the role of religion in
society, social and political culture, the influ-
ence of religious leaders, and the historical
background of religion. The plummeting MMR
vaccination rates in Indonesia in response to a
fatwa by Muslim clerics (Rochmyaningsih,
2018) is an important example. A U.S. intelli-
gence agency admitted to collecting DNA sam-
ples during vaccination campaigns in Pakistan,
which led to religious fatwas opposing vaccina-
tion within a complex social and political con-
text (Igbal, 2021). Future research should
consider religious factors in tandem with other
social and political issues.

Limitations and Future Research. Specific
beliefs about religion span a wide range of issues
beyond those tapped by our questions. Our focus
here was not exhaustive. Other specific
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religion-related concerns about vaccines include
use (or prior use) of human fetuses and gelatin in
the vaccine production process and its final con-
tents (Wombwell et al., 2015). Second, our
measures of philosophical and moral are imper-
fect. Our philosophical belief measure tapped
into only fate-related beliefs. One of our moral
beliefs items is about using drugs, which is
about health but may be less relevant to vaccina-
tion. Still, because we prioritized more general-
izable health-relevant religious concepts as
opposed to vaccine-relevant concepts only, we
retained this item in the analysis. Future research
might build on our findings by examining a
larger range of items and religious beliefs as
well as probing their potential interactions.
With a large-scale survey, we were able to
track national patterns, which is a strength of
our design. However, we were able to model
respondents’ vaccine behavior only for the flu
vaccine because decisions on the other two vac-
cines were likely not made by the adults in our
study but by their parents. Finally, we combined
some of the small-size religious and racial
groups during the analysis for various statistical
procedures. While there is ample research on
specific religious communities and vaccination,
studies should also oversample and focus on
diverse race groups as well (Freimuth et al.,
2017; Quinn et al., 2016) as these demographics
predict important differences in COVID-19
related health protective behaviors (Breakwell
et al., 2021). Future research should examine
distinctions within affiliations too, such as
between Orthodox Jews and other Jews.

Conclusion

Understanding the role of religious affiliations
and beliefs in vaccine attitudes and behaviors is
important both at the individual level but also at
the macro level given the policy discussions on
religious freedoms and exemptions. Since micro
and macro level processes influence each other,
greater vaccine hesitancy in the public could facil-
itate anti-vaccine policy-making that gives more
weight to religious freedom in the public space at
the expense of public health. Our findings suggest

that some religious beliefs, particularly philosoph-
ical ones, are perceived to be in conflict with the
premises of vaccines, which in turn fuels negative
attitudes toward three different vaccines. These
attitudes matter, as they predict both vaccination
behavior and intention to encourage others to vac-
cinate (i.e. in the case of the flu vaccine) and they
do so longitudinally over a span of 6months.
Findings suggest that the next generation of mes-
sages designed to increase vaccination should tar-
get religious beliefs more precisely. As the roll out
of COVID-19 vaccines and booster shots raises
questions regarding vaccinate mandates and reli-
gious reservations, our findings can help inform
the discussion.
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Notes

1. In contrast, the intensity of religiosity (such as
frequency of praying, adherence to all practices)
has been found to be not significantly associated
with teenage females’ vaccination (Reynolds,
2014).

2. Given the exploratory question about differ-
ences across religious affiliations and the use
of a path model for our prediction, we do not
formally state or numerate specific hypotheses.

3. Our primary interest concerned the pathways in
this model. We did not hypothesize differences
between three distinct vaccines but treated the
multi-vaccine data as a self-replication and vac-
cine-generalizability robustness test.

4. Measurement models differed slightly across
vaccines. We did not have sufficient statistical
power to analyze MMR and HPV vaccination
among the respondents’ children although we
asked parents to report on their children’s vac-
cination. Whether respondents themselves had
the MMR and HPV vaccines was not measured
since the respondents’ parents/caretakers, not
themselves, were involved in that decision.

5. As, by law, the U.S. Census does not include
any question about religious preferences and
affiliations (Pew Research Center, 2010), these
figures rely on large nationally representative
surveys.

6. The U.S. Census Bureau 2018 estimates for this
group is 35% (United States Census Bureau,
2019). This difference was largely due to a
lower survey completion rate among respond-
ents with lower education at Wave 1 (com-
pletion rates = 38% and 57% for high school
graduates and those with college degree/more,
respectively). The survey company NORC suc-
cessfully employed adaptive targeting (e.g.
more incentives, reminders) of this group of
respondents in later waves to keep education
distribution less skewed (SI-1).

7. Although there are multiple flu and HPV vac-
cines, we referred to the general name flu and
HPV in singular for simplicity.

8. Aside from the fact that we cannot meaning-
fully test vaccine behavior for MMR and HPYV,
our study also had limited question space due to
time-sharing with other questions. For example,
for MMR and HPV, we asked the respondents’
intention to encourage others to vaccinate their
children but only in one wave. In Wave 4, MMR
encouragement intentions were asked but those
variables were part of an unrelated experiment
(the measures in this study were asked before
experimental module in Wave 4).

9. This question was asked for descriptive pur-
poses and was not in included in model testing
due to extremely low variance and lack of a
clear theoretical relation with religious beliefs.

10. We note that the philosophical belief items may
correlate with locus of control, self-efficacy
(Bandura, 1989) or decision power in the Health
Belief Model (Rosenstock, 1974). However, our
items are concerned with religious and supernat-
ural forces, which is not the case for self-efficacy.

11. The cross-sectional ANCOVA analysis (details
in SI-6) showed that Atheists had the least vac-
cine hesitancy across all variables. All pairwise
differences among religious affiliations are
shown in SI-6 as well.

12. We assessed chi-square (model fit between the
sample and fitted covariance matrices), RMSEA
(refers to root mean square error of approximation;
90% Cis are given in parentheses), CFI (compara-
tive fit index) and SRMS (standardized version of
root mean square residuals; standardization pro-
vides more valuable statistic when measures have
different number of response range).

13. We also document significant pairwise correla-
tions between religious affiliations and our key
outcome variables (SI-2).
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14. https://osf.io/r8asd/?view_only=4d39c586a9f8
4a048d236d6488c8d6df

15. The reference category in these results was
Atheists; SI-6 provides cross-sectional pairwise
differences among all religious affiliations as
well.

16. We note that for intentions to encourage others,
negative covariances observed at the bottom of
Table 2 (intention to encourage others at W2
and W3 as well as at W3 and W4) suggest that
path coefficients among intentions to encourage
others across waves might not be as strong as
estimated.

17. We also found similar pairwise differences
among affiliations in the cross-sectional analy-
sis in SI-6.
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