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Vaccine confidence is higher in more religious countries
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ABSTRACT

Vaccine hesitancy is a threat to global health, but it is not ubiquitous; depending on the country, the
proportion that have confidence in vaccines ranges from a small minority to a huge majority. Little is
known about what explains this dramatic variation in vaccine confidence. We hypothesize that variation in
religiosity may play a role because traditional religious teachings are likely to be incompatible with the
specific magical/spiritual health beliefs that often undergird anti-vaccination sentiments. In analyses of
publicly available data in 147 countries, we find that a country measure of religiosity is strongly positively
correlated with country measures of confidence in the safety, importance, and effectiveness of vaccines,
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and these associations are robust to controlling for measures of human development (education,
economic development, and health). The underlying mechanism needs to be examined in future

research.

Vaccine hesitancy is a global threat to public health." Surveys
show that there are countries in which only a small minority of
the population have confidence in the safety, importance, and
effectiveness of vaccines, but there are other countries where
a huge majority of the population report vaccine confidence.”
To address the problem of vaccine hesitancy it is crucial to
understand its roots.” In this short note we address the roots of
the dramatic variation across countries. Determinants of vac-
cine hesitancy are known to include a range of different factors,
such as issues that are directly related to the vaccine or the
vaccination process, individual and group influences, and con-
textual influences such as socio-cultural, environmental, health
system/institutional, and economic factors.* Our focus here
will be on religion, which has long been recognized as an
important factor for public health.’

In vaccine hesitancy research, religion has been identified as
a factor that may contribute to vaccine refusal.® However,
religion does not generally seem to be anti-vaccine; there are
several examples of how religious leaders and religious organi-
zations promote vaccines.” A review of religious teachings and
vaccination found essentially no official religious texts that
explicitly reject vaccines.® A survey in 67 countries found
religious objections to vaccines to be quite rare across the
globe, and religious affiliation was not a strong predictor of
vaccine confidence.”

In the present paper we focus on religiosity (i.e., whether
religion is important to people) instead of religious affiliation.
Our argument is that religiosity could serve to impede the
spread of vaccine hesitancy. Anti-vaccination ideas are often
grounded in specific magical/spiritual health beliefs (e.g.,
“healing energies”).'""”"* Such beliefs have been termed “spiri-
tual, not religious”,'* and are unlikely to fit with traditional
religious teachings. The influence of traditional religious

authorities on religious people may therefore serve as inocula-
tion against beliefs that undermine vaccine confidence. If this
theory is correct, vaccine confidence should be higher in more
religious countries. Here, we test this prediction using available
country-level data on vaccine confidence and religiosity.

It is important to consider confounders. According to mod-
ernization theorists, traditional religious beliefs tend to decline
as societies shift from agrarian to industrial economies.'
Growing prosperity and increased life expectancy may help
push people away from religion, and this global trend has
been particularly fast in the last decade.'® Consistent with this
process, country-levels of religiosity are strongly negatively
correlated with the human development index, which mea-
sures development in terms of economic prosperity, education,
and health."” Importantly, country indicators of education and
health were negatively associated with vaccine confidence in
the aforementioned 67-country study.” When examining the
effect of religiosity on vaccine confidence we will therefore
control for human development indicators.

We compiled data from different sources. From a recent
study of vaccine confidence in 149" countries, we obtained the
percentages in each country that strongly agreed with the
statements “I think vaccines are safe”, “I think vaccines are
important for children to have”, and “I think vaccines are
effective”.” These measures were available both for 2015 and
2019. Measures of religiosity in 147 countries were obtained
from a study based on data collected by Gallup World Poll
using the question “Is religion important in your daily life?”.'”
From the United Nations Development Programme (http://
hdr.undp.org/en/data) we obtained data for 146> countries on
the Human Development Index and its three component mea-
sures: health (life expectancy at birth), education (mean of
years of schooling for adults aged 25 years and more and
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expected years of schooling for children of school entering
age), and standard of living (gross national income per capita,
logarithmized). The compiled dataset is publicly available at
github (https://github.com/irinavrt/vaccineconf-by-religios
ity).

The 2015 and 2019 measures of vaccine confidence are very
strongly correlated (safe: r =.82; important: r =.75; effective:
r=.83). We use the average measures for these two years in our
analyses. Separate analyses for 2015 and 2019 yield similar
results to those we present here.

As a first step we correlated Pearson correlations between
vaccine confidence measures and the predictor variables, see
Table 1. Every dimension of vaccine confidence was strongly
positively associated with religiosity. Figure 1 illustrates the
associations between religiosity and confidence in vaccine
safety, importance, and effectiveness.

Table 1 reveals that vaccine confidence was negatively asso-
ciated with all human development indicators, which poten-
tially confounds results. To establish that religiosity has
additional explanatory power we performed hierarchical
regression analyses. We first predicted vaccine confidence
using HDI” and then added religiosity in a second step. The
results are reported in Table 2, showing that religiosity explains
country variation in vaccine confidence above and beyond
human development. Note that results were highly similar
across all three dimensions of vaccine confidence.

By compiling data from different sources, we here examined
the relation between religiosity and vaccine confidence. The
main finding was that more religious countries tend to have
higher confidence in the safety, importance, and effectiveness
of vaccines. Religiosity explained country variation in vaccine
confidence above and beyond measures of human

development, in support of the hypothesis that something
about religiosity itself may serve to protect against vaccine
hesitancy. Due to the importance to public health of maintain-
ing high confidence in vaccines, the finding that religiosity is so
strongly associated with vaccine confidence is remarkable and
merits further research. At the country level, religiosity could
be confounded by some variable that we have not accounted
for. In additional analyses not reported here we have checked
that the effect of religiosity remains when controlling for other
socio-economic country measures, such as government effec-
tiveness and economic inequality. We have also checked that
the effect can be replicated using measures of religiosity from
the World Values Survey instead of Gallup, and that the effect
of religiosity remains when controlling for a range of other
cultural values measured in the World Values Survey. We are
not aware of any other likely confounding country variable.

Our proposed explanation for the role of religiosity involves
a psychological mechanism at the individual level: the magical/
spiritual beliefs that vaccine hesitancy is often grounded in may
be incompatible with traditional religious teachings. Thus,
even when religions do not speak directly to the issue of
vaccines, religiosity may tend to crowd out the philosophical
underpinnings of anti-vaccine sentiments. Based on this theory
we predict that more religious individuals will be less prone to
vaccine hesitancy. This prediction, and the proposed mechan-
ism, could be tested in future studies of vaccine confidence that
also measure participants’ religiosity and health beliefs.
Conducting such studies in multiple countries would also
allow examination of whether the within-country effect of
religiosity is moderated by other country variables, thus
furthering our understanding of the complexity of vaccine
hesitancy.

Table 1. Pearson correlations between vaccine confidence measures and other country variables.

Variable N Vaccines are safe Vaccines are important Vaccines are effective
Religiosity 147 0.66 [0.56, 0.74] 0.62 [0.51, 0.71] 0.62 [0.51, 0.71]

HDI 146 —0.59 [-0.69, —0.47] —0.54 [-0.65, —0.42] —0.56 [-0.66, —0.43]
HDI:Health 146 —0.52 [-0.63, —0.39] —0.48 [-0.60, —0.35] —-0.51 [-0.62, —0.38]
HDI:Education 146 —0.59 [-0.69, —0.48] —0.57 [-0.67, —0.44] —0.56 [-0.66, —0.43]
HDl:Income 146 —0.55 [-0.65, —0.42] —0.48 [-0.60, —0.35] —0.51 [-0.62, —0.38]

N is the number of countries for which data were available. 95% confidence intervals in brackets.
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Figure 1. Percentage of people strongly agreeing that vaccines are (A) safe, (B) important for children, (C) effective, plotted against the percentage that think religion is

important in 147 countries. Regression lines with 95% confidence intervals.
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Table 2. Results from hierarchical regression analyses of three dimensions for vaccine confidence.

Vaccines are safe

Vaccines are important

Vaccines are effective

HDI —-0.59 —-0.22 —-0.54
[-0.72, —0.46] [-0.40, —0.04] [-0.68, —0.40]
Religiosity 0.50
[0.33, 0.68]
R? 035 0.46 0.29
R? change 0.11
BIC 367 343 378

-0.18 —-0.56 -0.22
[-0.37, 0.01] [-0.70, —-0.42] [-0.41, —-0.03]
0.49 0.46
[0.30, 0.68] [0.27, 0.65]
0.40 0.31 0.41
0.1 0.10
358 375 358

Standardized regression coefficients, with 95% confidence intervals, based on analyses of N = 146 countries.

Notes

1

Hong Kong, Taiwan, and Northern Cyprus were treated as separate
countries.

2 For Hong Kong and Taiwan, we used sub-national HDI from
https://globaldatalab.org/shdi/.

3 The three HDI components are so strongly intercorrelated, r >.83,
that estimates of their independent effects will be unreliable. The
estimated effect of religiosity is very similar whether HDI or its
components are used as covariates.
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