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Anti-scientific beliefs predict health behaviors during the
COVID-19 pandemic

Nathanael Johnson, Glenn Sparks and Cheri Sparks

There exist today many forms of anti-scientific beliefs, from extreme views
like the QAnon conspiracies, to misconceptions about vaccines and cancer
treatment. The COVID-19 pandemic has presented to us a situation in
which the public is being asked by medical experts and politicians alike to
trust in science and follow after various health recommendations like
wearing masks or getting vaccinated against the virus. We used an
anti-science belief scale [Morgan et al., 2018] to assess how preexisting
beliefs that run counter to the scientific narrative predict behaviors during
the pandemic. We found that people who were more accepting of those
anti-scientific positions trusted medical information and experts less and
engaged less in recommended health behaviors, while simultaneously
showing a more favorable view of Trump’s actions as President during the
pandemic.
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In October of 2017, a series of anonymous messages posted to a public message
board laid the foundation for QAnon, an increasingly popular theory that U.S.
President Donald Trump was leading a war against perverted powerful people in
government, large corporations, and the media [Wendling, 2021]. This anonymous
messenger, calling themselves “Q”, claimed special knowledge about current and
future events that suggested a reckoning coming for those people being called out.
Although these theories may seem quite far-fetched to many people, NBC News
reports that as many as one to three million people may hold to QAnon-type beliefs
[Sen and Zadrozny, 2020].

QAnon itself aside, other general anti-science beliefs have existed in a variety of
ways for many years, beliefs that aren’t as extreme as those proclaimed by QAnon.
Gauchat [2008] and Gauchat [2012] attributes anti-science attitudes to lack of
scientific knowledge, religious faith, and social contexts, while Li and Qian [2021]
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show in a review that political ideology, gender, and race also play significant roles
in public trust in science. Although many scientists believe that the general public
has fairly little knowledge about science [Besley and Nisbet, 2013], Millstone and
van Zwanenberg [2000] caution that focusing only on public knowledge of science
may fail to address the actual concerns that people have about science.

Morgan et al. [2018] developed a scale to measure anti-science beliefs that extend
beyond a lack of knowledge into more fundamental concerns about issues with
science. Their study demonstrated that eleven different beliefs, such as anti-vaccine
attitudes, skepticism about cancer treatments, or belief in astrology or ESP, all of
which run counter to current scientific thought, were associated with perceptions
that science was not only confusing, but also corrupt, heretical to religious beliefs,
and limited in its ability to explain the world. Motta [2018] showed that it may
often be the case that people distrust the scientists or scientific authorities more
than they distrust the general idea of science. Similarly, Batelaan [2021] showed
that narratives about racism or systemic inequality can be a better representation
of anti-vaccine sentiments in the African-American community than simple
“anti-science” attitudes. There seems to exist a widespread distrust of experts
[Merkley, 2020] where people don’t necessarily believe that scientists act in the best
interest of the public [Funk, Hefferon et al., 2019]. To clarify the extent of this
mistrust, it should be noted that mistrust in scientists is not a majority of the
population. The Pew Research Center [Funk, Tyson et al., 2020] reported that
across 20 samples in Europe, the Asia-Pacific region, and North and South
America, a median of 76% of respondents indicated some or a lot of trust in
scientists. While that may not be a majority, there is still a significant portion of the
people in the U.S. who express attitudes of distrust towards scientists. Mede and
Schäfer [2020] suggested that these anti-science sentiments are indicative of a
growing populism, in which people attribute virtue to the public but corruption to
the elite, reacting against political decision-making sovereignty.

Anti-science
attitudes during
COVID-19

Amidst this wide anti-science sentiment, the COVID-19 pandemic has presented to
people very specific opportunities to either show trust in political and scientific
entities or not. The CDC and other governing bodies have issued
recommendations and guidelines for behavior to reduce the spread of COVID-19,
and although nearly everyone is well-aware of the pandemic, relatively few are
following all of the recommended health guidelines [Hager et al., 2020]. These
health behaviors, such as social distancing and washing hands, are associated with
belief that the avoidance behavior is helpful [Seale et al., 2020]. Engaging in
hygienic or avoidance behaviors is also not all-or-nothing [Seale et al., 2020].
Instead, there are significant associations among these behaviors, such as between
wearing a mask and social distancing [Taylor and Asmundson, 2021]. Following
guidelines like wearing a mask has been associated with belief that the masks have
efficacy to stop the spread of the virus [Taylor and Asmundson, 2021]. Plohl and
Musil [2021] examined the effects of trust in science and perception of COVID-19
risk on compliance with COVID-19 guidelines, finding that both trust and
perceptions of risk were mediators for politics, religion, ideation of conspiracy,
and intellectual curiosity. Trust in science was also mediated by perception of risk.
Safford, Whitmore and Hamilton [2021] observed that this trust in science was
difficult for people who do not think scientists themselves to be credible.
The source of this trust or lack of trust has been blamed at least partially on

https://doi.org/10.22323/2.21030204 JCOM 21(03)(2022)A04 2

https://doi.org/10.22323/2.21030204


inconsistent messaging, dependent on where a person gets their information
[Bekalu et al., 2021; Haytko, Mai and Taillon, 2021].

Distrust for a COVID-19 vaccine is also related to distrust in science. Latkin et al.
[2021] identified significant distrust in the COVID vaccine, where participants
specified that they distrusted the process by which it was made. People with
greater trust in the CDC, health departments, and mainstream news were more
trusting of the vaccine. Latkin et al. also identified several demographic effects of
vaccine distrust, where the African-American community was less trusting of the
vaccine than other U.S. Americans [see Batelaan, 2021], and women trusted the
vaccine less than men. Additionally, Sokol and Grummon [2020] showed that
parents who already typically vaccinate their children were likely to give their kids
another flu vaccine during the COVID-19 pandemic, but the pandemic was not a
sufficient reason to begin vaccinating for those who had not vaccinated in the past.
Although the flu vaccine is not new like the COVID vaccine, it is apparent that the
opportunity for extra precautions that the pandemic presented to the world was
not necessarily sufficient to induce extra precautions in line with scientific
recommendation. Pivetti et al. [2021] found evidence that attitudes toward
COVID-19 vaccines were indirectly related to both general anti-science beliefs and
belief in COVID-19 conspiracies, though other explanations include belief in the
efficacy of the vaccine [Baeza-Rivera et al., 2021], and trust in information sources
[Soveri et al., 2021].

Lastly, the COVID-19 pandemic presented to people a specific option to
demonstrate trust in governments and health organizations like WHO and the
CDC. In New Zealand, Sibley et al. [2020] showed that people in the midst of a
national lockdown reported higher levels of trust in science, politicians, and police
than similar people pre-lockdown [see also Oude Groeniger et al., 2021].
The authors suggest that these results indicate that a strong national response can
increase these trust levels, implying that trust in scientists may be result-based and
not just based on predisposition. Similarly, Seale et al. [2020] showed that trust in
governmental authorities led to increased adherence to health guidelines, while
this trust is also associated with trust in the vaccine as well [Latkin et al., 2021].

During the pandemic, conspiracy theories about COVID-19 itself have been
offered. Tonković et al. [2021] examined beliefs in several COVID-19 conspiracies,
like the pandemic coming from pharmaceutical companies who want to make
money or that the 5G cell network was spreading the virus. They found evidence
that these beliefs are directly and negatively related to trust in science. Banai, Banai
and Mikloušić [2021] found similar results, also seeing that these beliefs result in
lower adherence to compliance with guidelines.

Given the wide arrange of beliefs that run counter to the science of today [Morgan
et al., 2018] and given a host of behaviors during the COVID-19 pandemic that do
not align with or explicitly contradict scientific recommendations for slowing the
spread of the virus and maintaining good health, we were curious about how the
anti-science beliefs might be at work during the pandemic to explain some of these
behaviors. If something such as a health recommendation from a governing body
runs counter to your beliefs, especially if it is an important belief like a protected
value [see Visschers and Siegrist, 2014], those beliefs may be able to override other
considerations by acting as a one-rule heuristic [see Hoffrage and Reimer, 2004].
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Therefore, we used attitudes and behaviors related to the pandemic as direct
predictors of the eleven anti-science beliefs from Morgan et al. [2018]. We expected
to find that support for these anti-science beliefs would run contrary to adherence
to recommended health guidelines and belief in vaccine or mask efficacy.

Trust, as reviewed, has been operationalized in a variety of models as an interaction
term [Granados Samayoa et al., 2021], as a meditator [Plohl and Musil, 2021], as a
direct predictor [Latkin et al., 2021; Seale et al., 2020; Soveri et al., 2021], and as an
outcome variable [Oude Groeniger et al., 2021; Latkin et al., 2021]. The models that
we observed in this literature used trust as an outcome or direct predictor when
there were multiple types of trust being assessed. Following Latkin et al. [2021],
who measured trust in information sources from several different places and
treated each of them as a unique predictor of trust in the COVID-19 vaccine, we
chose to examine trust as direct predictors of anti-science beliefs alongside the
other variables of interest, as we too have multiple indexes dealing with trust.

H1: Anti-science attitudes will be negatively related to trust in medical
information and experts during the pandemic.

H2: Anti-science attitudes will be negatively related to perceptions of the risk of
becoming ill in the pandemic.

H3: Anti-science attitudes will be negatively related to adherence to
recommended health guidelines.

H4: Anti-science attitudes will be negatively related to trust in the COVID-19
vaccine.

In addition to these, given that President Trump’s rhetoric was often perceived as
contrary to the medical experts [Granados Samayoa et al., 2021], we expected to
find that those holding anti-science beliefs would view Trump’s actions in the
pandemic more favorably.

H5: Anti-science attitudes will be positively related to trust in President Trump as
a leader during the pandemic.

Data for this project was collected between the presidential election of 2020 and the
time that President Joe Biden took office in January 2021. In this way, we were able
to observe data during the window where people were looking back on Trump’s
handling of the pandemic and forward to how Biden would handle the pandemic.
This allows for another snapshot that is reflective of a populace with more
experience in the pandemic, compared to the initial wave of research in this area
that occurred when the shutdowns initially hit in the spring of 2020 [see van
Mulukom et al., 2022]. Reinders Folmer et al. [2021] observed that after the initial
lockdown in the spring of 2020, compliance with recommended behaviors declined
significantly, due to knowledge changes, changes in threat perception, moral
alignment, and social norms [see also Liu et al., 2021].

https://doi.org/10.22323/2.21030204 JCOM 21(03)(2022)A04 4

https://doi.org/10.22323/2.21030204


Method Sample

421 participants were recruited from Amazon’s MTurk population, which is an
Amazon platform for survey distribution where researchers pay workers monetary
compensation for workers on the site to complete surveys or other tasks.
21 incomplete responses in our sample were removed from the dataset, leaving a
total of 400 usable responses. Our sample permitted respondents from any
geographic location and was not limited simply to respondents in the U.S.,
although it is likely that the majority of the sample was from the U.S., since 75% of
the MTurk population is U.S. based [Difallah, Filatova and Ipeirotis, 2018]. Turkers
have been shown to be more representative and produce similar levels of validity,
compared to other common sampling types like college student samples,
convenience samples, or other online samples [Berinsky, Huber and Lenz, 2012;
Buhrmester, Kwang and Gosling, 2016; Casler, Bickel and Hackett, 2013; Clifford,
Jewell and Waggoner, 2015]. 143 respondents indicated that they were male,
252 female, 4 non-binary, and 1 chose not to indicate gender. Participants’ ages
ranged from 19 to 83 years (M = 46.03, SD = 14.72), and 84.3% of participants
self-identified as white. 56.3% of participants indicated they had a bachelor’s
degree or higher. 14.5% of participants reported income below $25k, 30% between
$25k and $50k, 25.3% between $50k and $80k, 18% between $80k and $130k,
9% above $130k, and 3.3% chose not to disclose income levels. Our sample had a
diverse sampling also of religious and political orientations, with 49.3%
considering themselves somewhat or very unreligious, with 8.8% saying they are
neither religious nor unreligious, 49.5% considering themselves somewhat or very
liberal, with an additional 30.6% considering themselves somewhat or very
conservative.

Procedure

Participants were presented with a short survey that first informed them of the
general nature of the survey and asked for their consent to proceed. The survey
then took them through items dealing with the pandemic and the government’s
handling of the pandemic. The survey then asked whether they hold to eleven
different anti-science beliefs and finished with demographic questions.

Measurements

All items, outside of demographic items, were measured on the same five-point
Likert type scale of strongly disagree (1) to strongly agree (5).

Trust in pandemic authorities. Trust in pandemic authorities was measured in
two dimensions. First, five items asked about President Trump’s actions (TA)
during the pandemic. The items were:

– President Trump’s comments about the Coronavirus have generally been
quite helpful.

– President Trump should have worn a mask more often than he did (reverse
coded).
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– The rallies that President Trump held during the pandemic were
irresponsible, putting those who attended at higher risk for getting the
Coronavirus (reverse coded).

– President Trump should have done more from the beginning to combat the
pandemic (reverse coded).

– The pandemic has been handled poorly by the U.S. government (reverse
coded).

Most of these are reversed, as noted, such that a higher score would indicate higher
trust in President Trump and his actions. A second dimension of trust in pandemic
authorities engaged with medical information and experts (MIE).

– All things considered, the Coronavirus pandemic is no worse than a regular
seasonal out-break of the flu virus.

– The medical threat of the Coronavirus is no greater than the common flu.

– I think the seriousness of the pandemic has been exaggerated by the medical
experts.

– In general, the “experts” on infectious disease have provided bad advice on
how to stay protected from the Coronavirus.

This entire index was reverse coded, such that a higher score indicates greater trust
in the medical information and experts.

Pandemic risk. The perceived risk of the pandemic (PR) in terms of catching
COVID-19 was assessed with two items. The two items were:

– I believe that the chances that I might catch the Coronavirus are extremely
slim (reverse coded).

– I believe that one of my family members or close friends is likely to catch the
Coronavirus.

Following guidelines. To assess whether participants adhered to recommended
guidelines, two dimensions were examined. Three items were used to assess daily
behavior (DB). These items were:

– I try hard to engage in social distancing recommendations.

– I wear a face mask in situations when it is recommended during the
pandemic.

– I listen carefully to the advice from medical experts on what to do and what
not to do during the COVID-19 pandemic.

In addition, three items measured self-reported attitudes towards getting tested
(GT) for COVID-19 as a second health recommendation.
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– It would be good for me to get tested to see if I had the Coronavirus.

– I plan to get a test for the Coronavirus in the future.

– I am likely to get tested multiple times for Coronavirus in the future.

Vaccine attitudes. Attitudes toward the new COVID-19 vaccine (VA) were
measured with three items:

– When a vaccine is available to me, I want to get it.

– I did not trust a vaccine that came during the Trump administration (reverse
coded).

– I do not trust a vaccine coming out during the Biden administration (reverse
coded).

Anti-science beliefs. Eleven items were borrowed from Morgan et al. [2018] to
assess anti-science beliefs (ASB):

– Humans are not responsible for global warming/climate change.

– The earth is only a few thousand years old.

– Vaccines can cause autism.

– Humans do not share common ancestors with other species.

– Genetically modified organisms (GMOs) are harmful.

– The moon landing was a hoax.

– A person’s astrological (Zodiac) sign influences their behavior.

– Homeopathy can help cure many common diseases.

– Cures for cancer have been suppressed by those with a financial stake in
cancer treatment.

– Water should not be fluoridated because of its harmful effects.

– Some people have extra sensory perception.

These items obtained a sufficiently high Cronbach’s alpha (α = .82).

Results To test our hypotheses with the resulting data, we first performed a factor analysis
to assess our instruments and then ran a two-step hierarchical multiple regression.
The first step in the regression model assessed the basic constructs as predictors of
anti-science beliefs. In order to possibly increase the variance explained by adding
additional variables, the second model included the same factors along with
religion, politics, and gender as control variables. These analyses were performed
with SPSS version 26.

Our initial exploratory factor analysis included three items not reported above.
One item asked about the responsibility of state governors, and two items asked
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Table 1. Pattern matrix for the confirmatory factor analysis of independent variables.

TA GT VA DB PR MIE
TA 1 0.78
TA 2 0.53
TA 3 0.71
TA 4 0.75
TA 5 0.60
GT 1 0.65
GT 2 1.01
GT 3 0.87
VA 1 0.77
VA 2 0.78
VA 3 0.71
DB 1 −0.61
DB 2 −0.83
DB 3 −0.85
PR 1 0.74
PR 2 0.78
MIE 1 −0.54
MIE 2 −0.52
MIE 3 −0.92
MIE 4 −0.96

Note: Extraction method: principal axis factoring.
Rotation method: oblimin with Kaiser normalization.

about accuracy of death counts as reported by experts. These three items did not
load well onto any particular factor and were removed from the analysis for a
confirmatory factor analysis. In this exploratory factor analysis, four items that we
had not originally conceptualized as being together ended up holding as a single
factor. These items are those listed in the medical information and experts index.
The first two items of the measure ask about the virus itself in terms of severity,
and the last two items explicitly address the information coming from experts
(“medical experts” or “experts on infectious disease”). The items statistically held
together as measuring a single construct, so we took this collective set of four
measures as an assessment of people’s trust in the information they are receiving
from experts of diseases about the severity of the pandemic and in the experts
themselves, even though the first two items do not mention experts explicitly like
the last two. The confirmatory factor analysis used principal axis factoring and
direct oblimin rotation to identify six distinct constructs in the item set. The pattern
matrix for the factor analysis is shown in Table 1. As can be seen, most items
loaded sufficiently well onto six different factors, although a couple of items loaded
slightly below .6. We opted to keep these items in the model, as they did not load
strongly onto other factors.

Table 2 shows the zero-order correlations among the main variables of the study,
along with their means and standard deviations. Descriptively, in comparison to
the center of the scale “neither agree nor disagree”, our sample was favorable
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Table 2. Means, standard deviations, and correlations among the main variables.

Variable M SD 1 2 3 4 5 6

1. Trump’s actions 1.86 1.10 −
2. Getting tested 2.96 1.19 −.39∗∗ −
3. Vaccine attitude 3.71 1.26 −.30∗∗ .28∗∗ −
4. Daily behavior 4.53 .81 −.56∗∗ .42∗∗ .45∗∗ −
5. Pandemic risk 3.48 1.11 −.39∗∗ .43∗∗ .28∗∗ .38∗∗ −
6. Medical
information and
experts

4.04 1.19 −.67∗∗ .33∗∗ .53∗∗ .65∗∗ .38∗∗ −

7. Anti-science
beliefs

2.21 .74 .39∗∗ −.10 −.58∗∗ −.25∗∗ −.19∗∗ −.48∗∗

Note: This table shows descriptive statistics for the study’s main variables.
∗∗ p < .01, ∗ p < .05

toward medical information and experts (M = 4.04, SD = 1.19, t(399) = 17.46,
p < .001), vaccines (M = 3.71, SD = 1.26, t(399) = 11.28, p < .001), recommended
behaviors (M = 4.53, SD = .81, t(399) = 37.75, p < .001), and believed there was
significant risk of catching the virus (M = 3.48, SD = 1.11, t(399) = 8.67, p < .001).
In contrast, the sample was negative toward Trump (M = 1.87, SD = 1.09,
t(399) = −20.66, p < .001), rejected, on average, most of the anti-science beliefs
(M = 2.21, SD = .75, t(399) = −21.26, p < .001), but did not lean either way on
whether it was good to get tested for the virus (M = 2.96, SD = 1.19,
t(399) = −.71, p = .447). The zero-order correlations between the independent
variables and the outcome variable are consistent with the hypotheses.
Anti-scientific attitudes were positively related to favorable views of Trump’s
actions, while negatively related to trust in medical information and experts,
following recommended health guidelines, perceptions about the seriousness of
the virus, and intentions to get a COVID-19 vaccine. However, one of the variables,
intentions to get tested, was not significantly correlated with anti-science beliefs.

The first block of the regression model (Model 1) entered perceptions of Trump’s
actions, trust in medical information and experts, following of health guidelines,
perceptions about the seriousness of the virus, intentions to get a vaccine, and
intentions to get tested together to predict anti-science beliefs. The model was a
significant predictor of anti-science beliefs (r2 = .442, F(6, 387) = 51.16, p < .001).
Outside of perceptions of risk of catching the virus (b = .004, t(393) = .142,
p = .887), all variables were significant and unique predictors of anti-science
beliefs, as shown in Table 3.

The second block of the regression model (Model 2) added measurements of
politics, religion, and gender as additional predictors. This model also was a
significant predictor of anti-science beliefs (r2 = .509, F(9, 384) = 44.2, p < .001), a
significant increase over the predictive ability of the first model (F(3, 384) = 17.33,
p < .001). The second model now explained 50.9% of the variance, in comparison
to 44.2%. In this model, perceptions of risk of catching the virus were still not a
significant predictor (b = −.036, t(393) = −1.26, p = .208), and in addition,
political identity was not significantly related to anti-science beliefs, b = .023,
t(393) = .793, p = .429. The relationship between these beliefs and gender, from
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Table 3. Results of the two-step regression model.

Model 1 Model 2
Variable b t b t
Trump’s actions 0.268∗∗ 5.008 0.163∗∗ 2.757
Getting tested 0.140∗∗ 3.138 0.154∗∗ 3.621
Vaccine attitudes −0.523∗∗ −11.308 −0.457∗∗ −10.205
Daily behavior 0.195∗∗ 3.681 0.127∗ 2.498
Pandemic risk 0.006 0.142 −0.054 −1.260
Medical information
and experts

−0.198∗∗ −3.251 −0.189∗∗ −3.287

Religion 0.163∗∗ 4.091
Politics 0.040 0.793
Gender −0.200∗∗ −5.346

Note: Table shows standardized coefficients of the beta weights
and the t-statistic for the two regression models used in the main
analysis.
∗∗ p < .01, ∗ p < .05

the beta weight, suggests that females are more likely to adhere to these beliefs, as
compared with males.

These two models indicate support for the first, fourth, and fifth hypotheses, which
suggested negative relationships between anti-science beliefs and trust in medical
information and experts and trust in the vaccine, and a positive relationship
between anti-science beliefs and trust in Donald Trump. The models also found
significant relationships between anti-science beliefs and following
recommendations as seen by getting tested and following social distancing
recommendations. However, these relationships were the opposite of the predicted
direction, even though the zero-order correlations were consistent with the
hypotheses. The models showed no support for the second hypothesis, which
predicted that the anti-science beliefs would also be related to the risk of becoming
ill during the pandemic. The full results of the hierarchical model are presented in
Table 3.

Discussion We set out to examine how anti-scientific beliefs could impact behavior during the
COVID-19 pandemic. In our sample, people tended to reject anti-scientific beliefs
and held that medical experts were giving us good information and guiding us
well on how to navigate the pandemic. However, through our regression analysis,
we were able to find significant relationships between these anti-science beliefs and
pandemic-related behaviors, such as rejection or acceptance of medical experts’
advice, in terms of vaccines, daily preventative measures, and getting tested for
COVID-19. We also observed that adherence to these beliefs was also associated
with the belief that President Trump’s behavior was appropriate, behavior which
was often seen standing opposite of the dominant scientific narrative. In a second
step of our regression model, we found that women and people who are more
religious are also more likely to hold to these beliefs. Notably, the second model
did not find a significant difference between those who identify as liberal and those
who identify as conservative.
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One curious, unanticipated finding of the regression model was that, in contrast to
the direction of the zero-order correlations, there was a positive relationship
between anti-science beliefs and both daily behavior and interest in getting tested.
With further examination and study of the data, we believe this phenomenon may
be a result of classical suppression, in which one of the variables in the regression
equation correlates highly with other variables, but relatively weakly with the
outcome variable. This situation can suppress irrelevant variation or errors in other
predictors and increase the power of the model, even though the suppressor
variable itself may not be a strong predictor of the outcome variable [Pandey and
Elliott, 2010]. Cramer [2003] demonstrates how regression predictors may even
change direction from positive to negative (or the reverse) in a regression model
from their zero-order correlation if the product of the correlation between the two
predictors and the correlation between the stronger predictor and the outcome
variable is greater than the correlation between the suppressor variable and the
outcome variable (if rxc ∗ rcy > rxy). Pandey and Elliott [2010] explain how to
identify suppressor variables in a model, saying that suppressors will increase the
beta coefficient of the variables that they are suppressing, while if those same beta
weights decrease, then the variable in question is not a suppressor but a mediator.

To test this, we ran another two-step hierarchical regression model with the Getting
Tested and Daily Behavior indexes included in only the second step. From this we
observed that these two variables actually increased the absolute value of the beta
coefficient of each of three other variables: Trump’s Actions, Medical Information
and Experts, and Vaccine Attitudes. Risk of catching COVID-19, which was
non-significant in the model, did not show this effect. Based on these results and
on Pandey and Elliott’s [2010] standard for the detection of suppression, we
conclude that these two variables are acting as suppressors in the model for three
other variables due to higher correlation with those three independent variables
than with the dependent variable. It can be seen in Table 2 that the Daily Behavior
and Getting Tested indexes are both more strongly correlated with all other
variables than the actual outcome variable of anti-science beliefs. We thus do not
see these results as an indication that adherence to behavioral guidelines or interest
in getting tested is positively related to anti-science beliefs, but instead we see it as
an artifact of collinearity. Cramer [2003] suggests that in the presence of a
substantial change like this, it may be prudent to make more of the zero-order
correlations for the suppressor variables in terms of their basic relationships,
compared to the partialized coefficient.

Previous research has demonstrated a variety of ways in which distrust in science
is a significant part of our modern world, from general vaccine distrust [Latkin
et al., 2021] to believing in the mysterious writings of QAnon. Our research gives
some additional grounding and explanation to several very specific ways that
people may act on their beliefs that science is confusing, corrupt, heretical, and
limited in its ability to explain the world [Morgan et al., 2018].

Overall, our results indicate that beliefs about science may play an important role
in determining attitudes and behaviors in the area of health. Generally speaking
for those interested in promoting public health, campaigns designed to promote
stronger belief in the efficacy of science and to reduce anti-science beliefs may be
important campaigns that could contribute to positive public health outcomes.
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Our study has several limitations that are important to consider in interpreting the
results. First, we neglected to gather information about our respondents’ country
of origin, so there’s a question about the extent to which the findings should be
generalized to a population from the United States. Additionally, MTurk workers
were limiting this generalization already, being the population studied in this case,
so the sample already would not necessarily generalize to the population.
Regardless of the exact geographic location of the participants, people outside the
U.S. had and continue to have opinions and attitudes about COVID-19 and
American policies and handling of the pandemic. It is important to bear this
population in mind, though, when considering the implications of the study.
Furthermore, this study only contained a snapshot view of people’s opinions
during the pandemic. This may be limiting, as people’s understanding of the
pandemic would most likely be developing as the pandemic progressed, and we as
a society learned more about COVID-19. Finally, our measurement of religiosity
was very broad. We asked only how religious people are, rather than digging into
what sort of religious beliefs they held, so this measure is relatively blunt.

Future research in this area could see how these findings may have changed in the
post-Trump presidency or further down the proverbial road, after the pandemic
hopefully comes to an end. Future research could also examine these hypotheses in
other types of samples other than convenience samples from MTurk, to increase the
overall generalizability of the field’s knowledge in this area.
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Banai, I. P., Banai, B. and Mikloušić, I. (2021). ‘Beliefs in COVID-19 conspiracy
theories, compliance with the preventive measures, and trust in government
medical officials’. Current Psychology.
https://doi.org/10.1007/s12144-021-01898-y.

Batelaan, K. (2021). ‘‘It’s not the science we distrust; it’s the scientists’: reframing
the anti-vaccination movement within Black communities’. Global Public Health.
https://doi.org/10.1080/17441692.2021.1912809.

Bekalu, M. A., Dhawan, D., McCloud, R., Pinnamaneni, R. and Viswanath, K.
(2021). ‘Adherence to COVID-19 mitigation measures among American adults:
the need for consistent and unified messaging’. Health Education Research 36 (2),
pp. 178–191. https://doi.org/10.1093/her/cyab002.

Berinsky, A. J., Huber, G. A. and Lenz, G. S. (2012). ‘Evaluating online labor
markets for experimental research: Amazon.com’s Mechanical Turk’. Political
Analysis 20 (3), pp. 351–368. https://doi.org/10.1093/pan/mpr057.

https://doi.org/10.22323/2.21030204 JCOM 21(03)(2022)A04 12

https://doi.org/10.1177/18344909211051799
https://doi.org/10.1007/s12144-021-01898-y
https://doi.org/10.1080/17441692.2021.1912809
https://doi.org/10.1093/her/cyab002
https://doi.org/10.1093/pan/mpr057
https://doi.org/10.22323/2.21030204


Besley, J. C. and Nisbet, M. (2013). ‘How scientists view the public, the media and
the political process’. Public Understanding of Science 22 (6), pp. 644–659.
https://doi.org/10.1177/0963662511418743.

Buhrmester, M., Kwang, T. and Gosling, S. D. (2016). ‘Amazon’s Mechanical Turk:
a new source of inexpensive, yet high-quality data?’ In: Methodological issues
and strategies in clinical research. Ed. by A. E. Kazdin. Washington, DC, U.S.A.:
American Psychological Association, pp. 133–139.
https://doi.org/10.1037/14805-009.

Casler, K., Bickel, L. and Hackett, E. (2013). ‘Separate but equal? A comparison of
participants and data gathered via Amazon’s MTurk, social media, and
face-to-face behavioral testing’. Computers in Human Behavior 29 (6),
pp. 2156–2160. https://doi.org/10.1016/j.chb.2013.05.009.

Clifford, S., Jewell, R. M. and Waggoner, P. D. (2015). ‘Are samples drawn from
Mechanical Turk valid for research on political ideology?’ Research & Politics 2
(4). https://doi.org/10.1177/2053168015622072.

Cramer, D. (2003). ‘A cautionary tale of two statistics: partial correlation and
standardized partial regression’. The Journal of Psychology 137 (5), pp. 507–511.
https://doi.org/10.1080/00223980309600632.

Difallah, D., Filatova, E. and Ipeirotis, P. (2018). ‘Demographics and dynamics of
Mechanical Turk workers’. In: WSDM ’18: Proceedings of the Eleventh ACM
International Conference on Web Search and Data Mining. Ed. by Y. Chang and
C. Zhai. New York, NY, U.S.A.: Association for Computing Machinery,
pp. 135–143. https://doi.org/10.1145/3159652.3159661.

Funk, C., Hefferon, M., Kennedy, B. and Johnson, C. (2019). Trust and mistrust in
Americans’ views of scientific experts. Washington, DC, U.S.A.: Pew Research
Center. URL: https://www.pewresearch.org/science/2019/08/02/trust-and
-mistrust-in-americans-views-of-scientific-experts/.

Funk, C., Tyson, A., Kennedy, B. and Johnson, C. (2020). Science and scientists held in
high esteem across global publics. Washington, DC, U.S.A.: Pew Research Center.
URL: https://www.pewresearch.org/science/2020/09/29/science-and-scie
ntists-held-in-high-esteem-across-global-publics/.

Gauchat, G. (2008). ‘A test of three theories of anti-science attitudes’. Sociological
Focus 41 (4), pp. 337–357. https://doi.org/10.1080/00380237.2008.10571338.

— (2012). ‘Politicization of science in the public sphere: a study of public trust in
the United States, 1974 to 2010’. American Sociological Review 77 (2), pp. 167–187.
https://doi.org/10.1177/0003122412438225.

Granados Samayoa, J. A., Ruisch, B. C., Moore, C. A., Boggs, S. T., Ladanyi, J. T. and
Fazio, R. H. (2021). ‘When does knowing better mean doing better? Trust in
President Trump and in scientists moderates the relation between COVID-19
knowledge and social distancing’. Journal of Elections, Public Opinion and Parties
31 (sup1), pp. 218–231. https://doi.org/10.1080/17457289.2021.1924744.

Hager, E., Odetokun, I. A., Bolarinwa, O., Zainab, A., Okechukwu, O. and
Al-Mustapha, A. I. (2020). ‘Knowledge, attitude, and perceptions towards the
2019 Coronavirus Pandemic: a bi-national survey in Africa’. PLoS ONE 15 7,
e0236918. https://doi.org/10.1371/journal.pone.0236918.

Haytko, D. L., Mai, E. and Taillon, B. J. (2021). ‘COVID-19 information: does
political affiliation impact consumer perceptions of trust in the source and
intent to comply?’ Health Marketing Quarterly 38 (2–3), pp. 98–115.
https://doi.org/10.1080/07359683.2021.1986996.

https://doi.org/10.22323/2.21030204 JCOM 21(03)(2022)A04 13

https://doi.org/10.1177/0963662511418743
https://doi.org/10.1037/14805-009
https://doi.org/10.1016/j.chb.2013.05.009
https://doi.org/10.1177/2053168015622072
https://doi.org/10.1080/00223980309600632
https://doi.org/10.1145/3159652.3159661
https://www.pewresearch.org/science/2019/08/02/trust-and-mistrust-in-americans-views-of-scientific-experts/
https://www.pewresearch.org/science/2019/08/02/trust-and-mistrust-in-americans-views-of-scientific-experts/
https://www.pewresearch.org/science/2020/09/29/science-and-scientists-held-in-high-esteem-across-global-publics/
https://www.pewresearch.org/science/2020/09/29/science-and-scientists-held-in-high-esteem-across-global-publics/
https://doi.org/10.1080/00380237.2008.10571338
https://doi.org/10.1177/0003122412438225
https://doi.org/10.1080/17457289.2021.1924744
https://doi.org/10.1371/journal.pone.0236918
https://doi.org/10.1080/07359683.2021.1986996
https://doi.org/10.22323/2.21030204


Hoffrage, U. and Reimer, T. (2004). ‘Models of bounded rationality: the approach of
fast and frugal heuristics’. Management Revue 15 (4), pp. 437–459.
https://doi.org/10.5771/0935-9915-2004-4-437.

Latkin, C. A., Dayton, L., Yi, G., Konstantopoulos, A. and Boodram, B. (2021). ‘Trust
in a COVID-19 vaccine in the U.S.: a social-ecological perspective’. Social Science
& Medicine 270, 113684. https://doi.org/10.1016/j.socscimed.2021.113684.

Li, N. and Qian, Y. (2021). ‘Polarization of public trust in scientists between 1978
and 2018: insights from a cross-decade comparison using interpretable machine
learning’. Politics and the Life Sciences. https://doi.org/10.1017/pls.2021.18.

Liu, H., Chen, C., Cruz-Cano, R., Guida, J. L. and Lee, M. (2021). ‘Public compliance
with social distancing measures and SARS-CoV-2 spread: a quantitative
analysis of 5 states’. Public Health Reports 136 (4), pp. 475–482.
https://doi.org/10.1177/00333549211011254.

Mede, N. G. and Schäfer, M. S. (2020). ‘Science-related populism: conceptualizing
populist demands toward science’. Public Understanding of Science 29 (5),
pp. 473–491. https://doi.org/10.1177/0963662520924259.

Merkley, E. (2020). ‘Anti-intellectualism, populism, and motivated resistance to
expert consensus’. Public Opinion Quarterly 84 (1), pp. 24–48.
https://doi.org/10.1093/poq/nfz053.

Millstone, E. and van Zwanenberg, P. (2000). ‘A crisis of trust: for science, scientists
or for institutions?’ Nature Medicine 6 (12), pp. 1307–1308.
https://doi.org/10.1038/82102.

Morgan, M., Collins, W. B., Sparks, G. G. and Welch, J. R. (2018). ‘Identifying
relevant anti-science perceptions to improve science-based communication:
the negative perceptions of science scale’. Social Sciences 7 (4), 64.
https://doi.org/10.3390/socsci7040064.

Motta, M. (2018). ‘The dynamics and political implications of anti-intellectualism in
the United States’. American Politics Research 46 (3), pp. 465–498.
https://doi.org/10.1177/1532673x17719507.

Oude Groeniger, J., Noordzij, K., van der Waal, J. and de Koster, W. (2021). ‘Dutch
COVID-19 lockdown measures increased trust in government and trust in
science: a difference-in-differences analysis’. Social Science & Medicine 275,
113819. https://doi.org/10.1016/j.socscimed.2021.113819.

Pandey, S. and Elliott, W. (2010). ‘Suppressor variables in social work research:
ways to identify in multiple regression models’. Journal of the Society for Social
Work and Research 1 (1), pp. 28–40. https://doi.org/10.5243/jsswr.2010.2.

Pivetti, M., Di Battista, S., Paleari, F. G. and Hakoköngäs, E. (2021). ‘Conspiracy
beliefs and attitudes towards COVID-19 vaccinations: a conceptual replication
study in Finland’. Journal of Pacific Rim Psychology 15.
https://doi.org/10.1177/18344909211039893.

Plohl, N. and Musil, B. (2021). ‘Modeling compliance with COVID-19 prevention
guidelines: the critical role of trust in science’. Psychology, Health & Medicine 26
(1), pp. 1–12. https://doi.org/10.1080/13548506.2020.1772988.

Reinders Folmer, C. P., Brownlee, M. A., Fine, A. D., Kooistra, E. B., Kuiper, M. E.,
Olthuis, E. H., de Bruijn, A. L. and van Rooij, B. (2021). ‘Social distancing in
America: understanding long-term adherence to COVID-19 mitigation
recommendations’. PLoS ONE 16 (9), e0257945.
https://doi.org/10.1371/journal.pone.0257945.

Safford, T. G., Whitmore, E. H. and Hamilton, L. C. (2021). ‘Follow the scientists?
How beliefs about the practice of science shaped COVID-19 views’. JCOM 20
(07), A03. https://doi.org/10.22323/2.20070203.

https://doi.org/10.22323/2.21030204 JCOM 21(03)(2022)A04 14

https://doi.org/10.5771/0935-9915-2004-4-437
https://doi.org/10.1016/j.socscimed.2021.113684
https://doi.org/10.1017/pls.2021.18
https://doi.org/10.1177/00333549211011254
https://doi.org/10.1177/0963662520924259
https://doi.org/10.1093/poq/nfz053
https://doi.org/10.1038/82102
https://doi.org/10.3390/socsci7040064
https://doi.org/10.1177/1532673x17719507
https://doi.org/10.1016/j.socscimed.2021.113819
https://doi.org/10.5243/jsswr.2010.2
https://doi.org/10.1177/18344909211039893
https://doi.org/10.1080/13548506.2020.1772988
https://doi.org/10.1371/journal.pone.0257945
https://doi.org/10.22323/2.20070203
https://doi.org/10.22323/2.21030204


Seale, H., Heywood, A. E., Leask, J., Sheel, M., Thomas, S., Durrheim, D. N.,
Bolsewicz, K. and Kaur, R. (2020). ‘COVID-19 is rapidly changing: examining
public perceptions and behaviors in response to this evolving pandemic’. PLoS
ONE 15 (6), e0235112. https://doi.org/10.1371/journal.pone.0235112.

Sen, A. and Zadrozny, B. (10th August 2020). ‘QAnon groups have millions of
members on Facebook, documents show’. NBC News.
URL: https://www.nbcnews.com/tech/tech-news/qanon-groups-have-millio
ns-members-facebook-documents-show-n1236317.

Sibley, C. G., Greaves, L. M., Satherley, N., Wilson, M. S., Overall, N. C.,
Lee, C. H. J., Milojev, P., Bulbulia, J., Osborne, D., Milfont, T. L.,
Houkamau, C. A., Duck, I. M., Vickers-Jones, R. and Barlow, F. K. (2020).
‘Effects of the COVID-19 pandemic and nationwide lockdown on trust,
attitudes toward government, and well-being’. American Psychologist 75 (5),
pp. 618–630. https://doi.org/10.1037/amp0000662.

Sokol, R. L. and Grummon, A. H. (2020). ‘COVID-19 and parent intention to
vaccinate their children against influenza’. Pediatrics 146 (6), e2020022871.
https://doi.org/10.1542/peds.2020-022871.

Soveri, A., Karlsson, L. C., Antfolk, J., Lindfelt, M. and Lewandowsky, S. (2021).
‘Unwillingness to engage in behaviors that protect against COVID-19: the role
of conspiracy beliefs, trust, and endorsement of complementary and alternative
medicine’. BMC Public Health 21, 684.
https://doi.org/10.1186/s12889-021-10643-w.

Taylor, S. and Asmundson, G. J. G. (2021). ‘Negative attitudes about facemasks
during the COVID-19 pandemic: the dual importance of perceived
ineffectiveness and psychological reactance’. PLoS ONE 16 (2), e0246317.
https://doi.org/10.1371/journal.pone.0246317.
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