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Abstract
Across 3 studies, we investigated who expmesencern for COVID-19, or coronavirus, and
engages in‘behaviors that are consistent with slowmgphead of COVID-19. In Studies 1 and
2 (n=415, n=199), those with waenfeelings towards scientists were more concerned and
engaged in greater COVID-preventative behaviors, regarolgsatisanship.That is, an anti-
scientists bias was related to lessened concern and toessgweventive behaviors.
Furthermore;those who were the most optimistic aboubltydhloroquine, a purported but
unproven treatment against the virus, were less likebntmge in behaviors designed to
decrease the spread of COVID-19 Study 3 (n=259), asking patrticipants to watch a scientist
discuss hydroxychloroquine on Fox News led people to greatersemient of COVID
behaviors. In'short, positive feelings towards scientiatber than political attitudes or
knowledge, relatetb who was concermed and those willing to engage in pandemic reducing

behaviors. These behaviawgre not immutable and can be changed by scientific ogtirea

This article is protected by copyright. All rights reserved


mailto:csan@illinois.edu

THE ANTI-SCIENTISTS BIAS 3

Keywords: €oronavirus, partisanship, COVID-1&ientists, anti-scientists

In a'pandemic, people can pursue behaviors that minimizpthad of infection
(Centers for,Disease Control and Prevention, 2020a; D, \kniszewski, & Hyman, 2013;
World Health Organization, 2020). People learn about thdsevioes through a variety of
sources, including politicians and scientists. Who istrilasy to comply with admonishments
to engage'in these types of behaviors and what can be doweciase thefh

In the"present research, we tested who expresses avarigoncern about COVID-19 and
who is moreslikely to engage in behaviors consistent skitving the spread of the COVID-19
pandemic/COVID-19, or coronavirus disease, is a contagigpgatory tract viral infection
that has quickly.spread globally generally causing mild poguariike symptoms. However, it
is estimated.1.in 5 people experience severe symptomsasutiticulty breathing, respiratory
failure, and.multiorgan system dysfunction, requiring thetoe hospitalized (Centers for
Disease Control and Prevention, 2020hscella, Rajnik, Cuomo, Dulebohn, & Di Napoli,
2020. At thetime these studies were conducted, there wasaaineafor the disease and no
known effective treatments. Therefore, medical pradesds recommereti that people engage

in behaviors to prevent the spread of the disease.
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We distinguisted between COVID attitudes and behaviors. We defined COVID atsitude
as beliefs or worries about COVID-19, e.g., are businesgé=ing, are hospitals strainingVe
defined COVID behaviors as how people personally act or plact io eesponse to reduce the
spread ofthe"pandemic, such as engaging in social distamgingearing face masks. To be
sure, attitudes do not necessarily guide behaviors (Ajzenl®é&is, 2005; Fazio, 1986) hat
is, just because people feel a certain way does not thegmvill behave in a manner consistent
with their feelings. In our case, people may state #neywery concerned about COVID:s
impact on the economy but also indicate they do not plaangaging in social distancing
behaviors.

In examining COVID-19 attitudes and behaviors, we also exgphloosv touting potential
treatmentssimpacted these attitudes and behaviors. Wiit®nducted these studies, many
politicians andthe media were promoting hydroxychloroquiree tasatment for COVID-19.
Hydroxychloroquine is an anti-malarial drug that many beliewgithout sufficient scientific
evidence supporting or disconfirming its effects, could ses\anaeffective treatment for
COVID-19. It gained prominence, in part, when a study reporteds an effective treatment
for COVID=19:+in a nonrandomized experiment that used a sastgge¢oo small to draw
definitive conclusions (Gautret et al., in presk).doing these studies, we explored how
advocating potential treatments impacts COVID-19 attituddsahaviors.To be sure, our
primary question is-Who will endorse COVID-19 attitudes and \ier&?

Centrally, we focused on two variables that may assowidah COVID attitudes,
behaviors, and beliefs about potential treatments. Omabl@was political partisanship. The
second wassthesaffective stance people take to the ggaiaptists, who provide information and
advice aboutshoew to respond to the virus. Would COVID attitudeé$ahaviors be associated
with how warmly or coldly people felt toward scientists?

Palitical Partisanship

Political parties have different values that they eagjte (Goren, 20Q0%raham, Haidt,

& Nosek;:2009; Hirsh, DeYoung, Xu, & Peterson, 2010, Kugler, Jostoé&ridaloochi, 2014;
Lewis-Beck, Jacoby, Norpoth, & Weisberg, 2008; Lye & Waldid®d97; Sheldon & Nichols,
2009). To the extent that COVID-19 behaviors or attitudesarsistent with these values, that

political party may endorse them more enthusiasticaligeny their worth
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More generally, people hold partisan beliefs and attituddsatie consistent with their
political preferences while denying those of the opposing jBdlgen, Druckman, & Cook,
2014; Slothuus, & De Vreese, 2010). Partisans confronted wittideefacts come to different
interpretations of those facts and different ideakeif implications (Gaines, Kuklinski, Quirk,
Peyton, & Verkuilen, 2007). To the extent that the COVID-1®dpanic has been politicized, as
has been suggested by World Health Organization Directorr@éredros Adhanom
Ghebreyesus (Chappell, 2020), some may be more willing to eng@g2JiD-19 behaviors
and endorse CQVID-19 attitudes. For example, if conservatiaes a greater emphasis on the
economy compared to liberals, they may be more worriedta®OVID-19’s impact on the
economy (Morning Consult Poll/Politico, 2020).

Furtherydifferent patterns of media consumption amonigspas might influence
attitudes about'the pandemic. Conservatives are more likegetoour conservative news and
liberals are more likely to seek out liberal news (Stroud 2BtEdkley, & Stecula, 2020).
Unfortunately, this may mean that conservatives are fikedg to hold more COVID misbeliefs
because at the beginning of the pandemic, conservativemgiets contained more COVID
related misinfermation in the early phases of the paciéMotta, Stecula, & Farhart, 2020).

Consistent with this argument, polisters and politscantists have reported a partisan
divide in'the perceived dangers of the coronavirus. Téegrt that Democrats are more likely to
engage inbehaviors that are designed to reduce the spré@d/tiD-19 and that they are far
more concerned than Republicans that someone in thelyfamnild catch the virus, that the
worse is yet to come, and that their daily lives coulchgban some major way in the future, to
name a fews(Gadarian, Goodman, & Pepinsky, 2020; NBC News8akt Journal Survey,
2020; Pew Research Center, 2D2eanwhile, more Republicans than Democrats favored
restrictions on international travel to the U.S., rat Americans in general were overreacting
to the pandemic (Pew Research Center, 2020).

To be sure, though partisan differences in concerns aboutBz0% have been noted,
others have found that Americans in general are quiteecoed about the spread of the
coronavirus and 81% believed social distancing orders shontthae (Politico/Morning
Consult Poll, 2020), despite current President Trump adingctdne economy reopen at this

same time, contrary to the advice given by scientistsould be that when it comes to scientific

This article is protected by copyright. All rights reserved



THE ANTI-SCIENTISTS BIAS 6

beliefs, like the dangers of a virus, people may be mkeéylto heed advice from scientists and
medical experts.
Feelings Toward Scientists

Independent of political partisanship, people’s behaviors in a pandemic may also be
guided by their beliefs about science and those who practiéevast literature has noted that
attitudes towards groups predict behavior relevant to that gfoua (eview see Wallace,
Paulson, Lord, & Bond, 2005).

Consistent with this line of work, we specifically predithat people with waren
feelings about scientists, beyond their political partisgnshay be more likely to engage in
activities that are consistent with reducing the spreadmihavirus and may be more concerned
about the pandemic. Furthermore, messages from scemigt make people more likely to
engage in'COVID-19 behaviors, to the extent that theset&tgeelicit warm feelings

Feelings matter when it comes to perceptions of socialpgtdn our previous work, we
have found that cold and negative feelings toward opposingcpbparties are more strongly
associated with/endorsing derogatory conspiracy theabiest those parties. Cognitive
variablesyssuchras general cognitive ability, are of lasgsortance (Sanchez & Dunning, in
press). Moreoaver, in a meta-analysis examining the abesebf intergroup discrimination,
researchers found that feelings toward groups are more césselgiated with prejudice and
discriminatory behavior toward outgroups than cognitive meassueh as negative stereotypes,
(Talaska, Fiske, & Chaiken, 2008). Thus, these findings l¢d test whether liking scientists or
feeling emotionally attached to your political party waatesl to whether you engaged in
COVID attitudes and COVID behaviors.

Insarsense, our work can be construed as suggesting thatstlaer affective component
to anti-intellectualism when it comes to reactions towaiehsists and what they say. Anti-
intellectualism 1s the rejection of critical thoughteadesirable quality (Motta 2018; Rigney,
1991). Anti-intellectualism is associated with the ragecof policy-relevant matters of
scientifi¢.eonsensus, support for political movements@oliticians who are skeptical of experts
(Motta 2018), and opposition to a variety of scientific poss (Merkley, 2020). To be sure,
some theorists contend that anti-intellectualism esnatruct is poorly defined (Rigney, 1991).
At times, anti-intellectualism is simply measured ast tmsards experts, though others have
applied the construct more broadly (for examples, sesklgly, 2020 and Motta 2018).

This article is protected by copyright. All rights reserved



THE ANTI-SCIENTISTS BIAS 7

Furthermore, the measure of anti-intellectualismdssanct construct from our measure of
interest, merely liking scientists. Here, we explore wérethjection of science, a core indicator
of anti-intellectualism, could be associated with singftective reactions to the profession.

ItiS important to note that we are interested in feelings tsvscientists, not trust
towards them and how this impacts COVID behaviors and attitutiese 1S some nascent work
that finds that trust towards scientists is related to COVIrft®mation seeking (Merkley et
al., 2020).'However, whether people trust or distrust sciengisiot within the scope of this
paper. We'were interested in how feelings that sciedlisisis related to COVID attitudes and
COVID behaviors. You can trust someone and not like théon.example, you may trust the
dentist but not like him or her, you may also trust youmnée with your children but that
doesn’t mean'you like her.

Weralso'note that feelings toward scientists mighe leaxelationship to rejectiorf o
science that lies outside of political partisanshit may still be related to that political
partisanship. Researchers have noted there are pdlifieabnces in attitudes toward scientjsts
finding that conservatives are less likely to trust scsesn(Mooney 2007, 2012; see also
discussionshy-Kahan, 2013This is consistent with the assertion that conserm@atmay be less
warm towards-the scientific community, which would be assediafith fewer behaviors that
could lower the spread of the pandemic. If this is tlse clnen interventions that specifically
target attitudes toward conservatives may be especiallyuheipieducing the spread of
COVID-19.

Additionally, although we focused primarily on feelings towscentists, we also
examined thesrole of knowledge on COVID-19 attitudes and belledst work has found that
knowledge hassmodest to nonexistent correlations withHesllited behaviors across a variety
of domains (Ajzen, Joyce, Sheikh, & Cote, 2011; Kelly & Bark®16). However, others have
noted those low:in cognitive ability are more likely to bediéncorrect information (Pennycook
& Rand, 2019).and those who hold the most medical misbaliefmore likely to place less
value on-medical experts (Motta and Callaghan, 2020).

Finally, we anticipated that listening to a scientist nayamce COVID attitudes and
COVID behaviors. Ifit is liking a scientist that makesple more inclined towards these

behaviors, perhaps watching one talk would increase conae@OID or the likelihood to
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engage in COVID behaviors. In essence, watching someigie make you like them more,
which may make you more likely to intend on engaging ielaalior.
Overview of Present Studies

Across'three studies, we explored who was more likedxpress concerns about
COVID-19, which we simply refer to as COVID attitudes, and engage in COMDehaviors
We measured political partisanship and emotional views (warsus cold) about scientists
Also, we tested two interventions that might increamapliance with COVID-19 behaviors
(studies 2-3). In doing so we tested one interventianikkalved leading infectious disease
expert Dr. Fauci talking about mitigation efforts (study Zhe other intervention involved Dr.
Fauci talking about hydroxychloroquine, an unproven drug thaideresT rump has touted, on
Fox Newsjareanservative news source (study 3).

Study 1. Relationshipswith COVID Behaviors and Attitudes

In Study 1, our aim was to understahgartisanship and feelings about scientists was
related towharistconcerad about COVID-19, or COVID attitudes, and the propensity to engage
in behaviors that slow the spread of the pandemic, or C&ddbehaviors. In doing swe also
measured-eognitive abilitgurrent emotional state, and other emotional variablemsure other

constructs-are not actually driving beliefs about COVID -19.

M ethod
Participants

Participants (= 415) from Mechanical Turk using the Turk Prime platforneneed
$1.50 for thelir participatianWe estimated 347 respondents would give us an 80% chance of
detecting correlations of . Ibhen o = .05, two-tailed, and rounded up to 400 participants.
However;-due:to the vagaries of online crowdsourcing we ended ugsvatditional
participants. In'sum, there were 196 liberals, 184 consezgatand the remaining 35 were
classified as moderate or other.
Procedure:

Participants completed the following measures and tasks.
COVID-19 Behaviors and Attitudes.

To measure COVID-19 behaviors and attitudes we modified aringxstale about

coronavirus (Gadarian, Goodman, & Pepinsky, 2020), changediitleatomous scales to
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continuous ones, reverse coded two behaviors, and addwdlssttudes.To measure COVID-
19 behaviors, participants were asked In the past two weeks howafteryou done the
following from O (less than | have ever done it) to 8 (moam thhave ever done it): 1. Washed
hands, 27"Used sanitizer or disinfectant products, 3. Visited the doctor, phaomeaied a
doctor’s office, 4. Changed travel plans, 5. Had contact with others*, 6. Gone to gatherings**, 7.
Sought information on COVID-19, 8. Self-quarantined/been isolated. Those tiedhigleer on
the scale stated they had done more behaviors consistemeducing the spread of COVID-19.

Wemmeasured COVID-19 attitudes, which focused on concern dimuirtis, by asking
participants to consider How much do you agree that the following are certbatrpeople
should be worried about regarding COVID-19 (coronavirus), on a scale fretnahgly
disagree) tor8«(strongly agree): 1. Estimating the number of deathsjieRes sufferird, 3.
COVID-19xtesting, 4. Getting sick, 5. Negative effect on economy, 6. Friend get#ng s
Returning to normal life, 8. Schools staying closed for a prolonged period, 9. Gettingamgcess
items, 10. Supply of ventilators11. Supply of face masks for medical professiondlg.

Hospital capaciti€sand 13. Amount of people that will di€Those that are higher in COVID-
attitudes-expressed more concern about COVID-19.

Emotional variables. Participants completed the PANAS, by asking them thenexb
which they had felt positive and negative feelings in tts fweo weeks (Watson, Clark, &
Tellegen, 1988).To gauge people’s emotional reactions to relevant actors in the COVID-19
pandemic, we asked participants todilt classic “feeling thermometer”” measures (Miller, 198Q
Weisberg & Miller, 1980) on the following groups: Republicans, Deats¢scientists (along
with rich peeplesand poor people as filler itemBhr each they provided a number from 0 to 100
where Osrepresents very cold or unfavorable feelings and p@&semnts very warm or favorable
feelings. Ifiyou don't feel particularly warm or cold towardroup, you would rate it at the 50-
degree mark.”

Participants also reported their feelings towards Republicah®amocrats more
directly. Then they answered, yes or no for each emotion, whttedrepublican and

Democratic party made them feel enthusiastic, frustrated, angry, @foad, or hopeful.

1 The two items with a * were reverse coded.
2 The items with d represent additions from the original scale.
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To measure emotional investmembne’s party versus the opposition, we first we
recoded the Republican and Democrat feeling thermometersoimgermial and uncongenial
variables (See Sanchez & Dunning, in press for a thorougaregmn). For example, for
participants'stating they were liberal, the Democrat themeter was coded as their congenial
thermometer and the Republican thermometer was theamgenial thermometer. Then we
took the_congenial party thermometer and subtracted the ungahgarty thermometer. For the
other emotions reported, we took the net sum of the positieéicam towards the congenial
party and subtracted the net sum of the emotions towardstoagenial party. We
standardizedthe net thermometer and the net of tbéers to put them on the same scale and
added them together.

Cognitive'Ability. To assess general cognitive ability, participants comple&&ditem
version of thesAmmons Quick Test of Intelligence (Ammons & Ame) 1962), which
correlates/positively with the WAIS verbal scale (GuiColvin, 1970),

Sociodemographic and Palitical Questions. Participants reported their highest level of
education, gender, age, they state they lived in, theaime¢ and political ideology from very
liberal tovery-canservative. All participants were recoaeeither liberal (coded as 1) or
conservative (€oded as 2) to form a political ideology Wéeia

We obtained these variables by asking the following questib. What is the highest
level of education that you have achieved? (less than high schbdftigol or GED/ some
college/2 year degree/4 year degree/professional degree/doctoriateqse tell us your gender
(male/female/do not wish to specify3. Please tell us your age, 4. In what state do you live?, 5.
Last year, whatswas your total income before taxes on all of the peopleriyagr house or
apartment?6=Which if the following best describes your political view (strongly
liberal/liberal/moderate/conservative/strongly conservative/other)?

Results

All code.and data are publicly availalaehttps://osf.io/upxaqg/We excluded
participants who scored 3 standard deviations below or dhevaean on any of the following
variables described below (COVID behaviors, COVID attitudestiemal investment, PANAS,
Republican thermometer, Democratic thermometer, ssighermometer, and Ammons. We
identified the following outliers: 11 in Ammons, 9 in COVID belors, 6 in COVID attitudes,

and 6 in the science thermometer. This was the stangitiobd of excluding outliers
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throughout all of our studies. We only excluded the partitidata on the specific variable for
which an outlier was detected and included their data oothiee measures, this left us with
n=404 in Ammons, n=406 in COVID behaviors, n=409 in COVID attitudesnad@?9 in the
science thermometer.

First, we created composite COVID attitude=.90) and a COVID behavior ¢ = .72)
scales. We _also dichotomized political ideology and recoded therd=iberal and 2 =
conservatives. Then we created emotional investmentol@sia A higher number indicates more
positive emotions towards their ingroup (political party)l anore negative emotions towards the
outgroup (opposing political party).

Table 1. Zero-order correlations between measures (Study 1).

Zero-order correlations

Variable Mean SD 1 2 3 4 5 6 7
1. COVID Behaviors 32.39 7.40

2. COVID ‘Attitudes 83.14 14.73 .43+

3. Emotional Investment 0 181 .14* .06

4. Scientist Thermometer 78.64 20.42 .28* .33** .09

5. Cognitive:Ability 38.75 7.14 .14* .07 .08 .28+

6. PANAS 8.37 14.71 .05 -06 .03 .003 .01

7. Political Ideology 1.48 05 -01 -05 -01 -27 -10 .19*

All tests two tailed: *p<.05, **p<.001

As can be seen in Table 1, only the scientist therremb®ere a relationship with both
COVID attitudes (r (402)= .33, p <.001) and COVID behav{of898)=.28 p< .001). We
also tested each individual COVID behavior (e.g. washed haeggayately and correlated each
with political ideology and found no significant differes; suggesting that differences in
behaviors are not driven by mere political ideology.

Next wertested individual COVID attitudes and behaviors agid telationship to the
Republican,thermometer, the Democratic thermometestienal investment, and the science
thermometer. Interms COVID attitudes, though overall COMtiudes were related to the
Democratic thermometer, r(407) = .12, p = .02, and not t&émiblican thermometer, there

were clear partisan differences. Those that felt wataweards Republicans generally had the
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opposing concerns as those that felt warmth towards Datsoémportantly again, the largest

relationships were between COVID attitudes and how warm peoptevielrds scientists.

Controlling for the intelligence does little to reduce theeations between science

thermometerand COVID-19 behaviors and attitudes

For COVID behaviors, almost every question was relatedwoviiarm people felt

towards_scientists, indicating that scientific beliefyrbea driving compliance with behaviors that

will slow the_growth of coronavirus (See Table 2).

Table 2. ltem correlations with thermometers and emnatiinvestment (Study 1)

Sci
Therm
Repub Demo Emo Sci  control
Variable Mean SD Therm Therm Invest Therm IQ
COVID-19 Behaviors 32.4 7.4 .02 .08 d4* 28** 25%*
Sought infarmation on COVID-19 6.6 1.7 -.04 .07 .10 .38" .28
Washed hands 6.6 1.7 -.02 .05 14 33 .23+
Used sanitizer or disinfectant products 6.3 1.7 .04 .02 A5 337 27
Self-quarantined/been isolated 6.7 1.8 -.04 .06 10 307 21
Changedtravel plans 5.1 2.3 .04 -.003 .07 AT .04
Gone to gatherings* 1.1 1.8 -.002 -10 -05 -.16" -.09
Had contact with others* 1.4 1.5 -002 -04 -07 -16" @ -.14*
Visited the doctor, pharmacy, or called a doctor’s 3.0 1.9 .01 -.02 -.04 -.07 -.09
office
COVID-19 Attitudes 83.1 14.7 -.002 2% 0.06  .33**  32**
Returning to'normal life 5.7 2.1 .25%* -08 .14* .08 .03
Businesses suffering 6.4 1.9 A8** - 16** .05 .04 .004
Negativeteffectzon economy 6.6 1.8 A5 -10% .03 .08 .01
Amount of peoplethat will die 6.4 2.0 -.11* 12* 07 27  25%
Supply of faceamasks for medical professionals 6.7 1.8 -12*  .20% 05 .40**  34*
Hospital capacities 6.9 1.7 -16** .18* .03 .38*  .36*
Supply of'ventilators 6.7 1.7 -18** .21* 0% .35%  31**
COVID-19 testing 6.3 2.0 -20% .18* .09 .35*  32%
Estimating the number of deaths 5.6 2.1 -.05 .15* .05 22% 0%
Friend getting sick 6.3 1.8 -.07 0.05 07 .32 27**
Getting sick 6.4 1.8 -.07 .10* 10 .35 | 30**
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Getting necessary items
Schools staying closed for a prolonged period

6.2
6.0

1.8
2.0

-.03
.08

.09
-.01

-02  .24*

-.01

.08

13

21**
.06

All tests two tailed: *p<.05, *p<.001

In faet;-thesrelationship between the wénparticipants held towards scientists and

COVID behaviors remains significant when controlling for liigence, education, gender, age,

income, political ideology, and confirmed cases in thgité, b = .09, seb = .02, 95% CI [,05

.12], p <004, 7%= .05, while all of the other variables vanish to nonsigaifce, with the
exception of income, b = .37, seb = .18, 95% CI,[.18], p =04, np" = .01, with those with

higher income ‘exhibiting more behaviors. Refer to Table 3.
Table 3. COVID attitudes and feelings towards scientists inyStud

Measure
95%
Model b sep p 95% Upper np?
Lower
Scientist Thermemeter .09 .02 <.001 0.05 0.12 .05
Cognitive Ability .09 .05 ns -0.01 0.19 .01
Education .04 290 ns -0.50 0.6 .00
Gender A2 .6800 ns -1.32 1.36 .00
Age .02 .03 ns -0.04 0.07 .00
Income .37 .18 .04 0.10 0.73 .01
Politics 1.23 .75 ns -0.25 2.71 .01
Confirmedicases -.00001 .0000 ns 0.00 0.00 .00

Similarly, we did the same analysis for COVID attitudes, anchd similar results, b =
.23, seb = .04;,95% ClI [.16, .31], p <.09% = .09, with all of the other variables becoming
nonsignificant except age, b = .16, seb = .06, 95% CJ [273, p =.009y,? = .02, with older
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participants expressing more concern. Refer to Table 4.

Table 4. COVID attitudes and feelings towards scientists in Study

Measure

95% 95%
Model b sep p ny?
Lower Upper

Scientist Thenmometer .23 .04 <.001 .16 0.31 .09
Cognitive Ability -13 10 ns -0.33 0.07 .005
Education -.68 .59 ns -1.83 0.48 .00
Gender 1.48 1.40 ns -1.27 4.22 .00
Age .16 .06 .008 .04 0.27 .02
Income .33 .38 ns -.42 1.07 .00
Politics .70 1.54 ns -2.33 3.74 .00
Confirmed cases -.0001 0 ns 0.00 0.00 .01

In sum.feelings towards scientists related to COVID behaviors andID@\itudes. To
be sure, warmth towards political parties did relate ttazeCOVID attitudes, with each having
different specific concerns about the virus.

Study 2: Scientists’ Rolein COVID-19 Behaviors and Attitudes

In thissnéxt study, we sought to replicate the findinghefdrevious study that feelings
towards scientists relate to COVID behaviors and attitudes.al¥deexplored how optimism
about hydroxychloroquine, an antimalarial drug that has tmeéad as a potential treatment for
COVID-19 (Gautret et al., in press), impacts COVID attitudesbetnviors.

Last, if feeling warm towards scientists increases thingiless to engage in COVID
behaviors and attitudes, we tested whether watching a sted &bout a scientist, Dr. Anthony
Fauci, would'‘change COVID behaviors and attitudé&® thought listening to Fauci might be

particularly effective at changing behaviors because Higcpbidentity is unknown.

M ethod
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Participants

Participants (= 199) from Turk Prime platform received $2.00 for their ipgration. In
this study, we anticipated our intervention would producedarate effect, thus we anticipated
at a total'of n"™="102n80% chance dodetecting d=.5 when o = .05, two-tailed However, using
this platform we could recruit only a minimum of 100 per peditigroup, instead of the 51
participants per political party our power analysis iatBd that we needed hus,we aimed to
recruit a total of 200 participants. Due to vagaries in tadgsim we used though we aimed to
recruit 200 participation but we were only able to recruit 1R@thermore, we excluded 12
participants that did not spend at least three minutes watitfeéngdeo in the study because they
were not paying attentioin sum (n=187), we collected 97 liberals, 68 conservativesite
remaining ‘34~were classified as moderate or otliée.excluded participants in the same manner
as in the previous study.
Procedure.

Participants completed the following measures and tasks.

Emotional Measures. Participants completed the same thermometers and fealiogs
political partiessused in the previous study.

Scientific’l ntervention. Participants were then randomly assigned to two condjtimme
of which viewed a video featuring Dr. Fauci. In the Fauci ¢@mparticipants were told,

Next we would like you to watch a short video. If there iscregtisement on the page

please ignore it. The video you will watch is of Dr. Aoy Fauci, Director of the

National Institute of Allergy and Infectious Diseases. idHgdiscussing the Coronavirus.

NotemYou will not be compensated if you do not watch this video.
They thenswatehed a short video (about 3 minutes) of EaUCNBC discussing the 15 days of
mitigation and how they may have resulted in flattening theecand that another 30 days of
mitigation are needed to prevent clusters from worsening.

In the control condition participants were instructedftiiewing:

Next we would like you to watch a short video. If there isciregtisement on the page,

please ighore it. The video you will watch is of a kagning. Note: You will not be

compensated if you do not watch this video.
Then they watched a short video (about 3 minutes) of auagng.

Then all participants were told that
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We'd like you to answer some questions about your opinions @&ntwevents. Dr.
Anthony Fauci, Director of the National Institute of Allergyd Infectious Diseases, has
recommended that people do certain behaviors because ajrbnavirus. On the next
pagetellus how likely you are to do these going forward.

COVID-19. Then participants were asked how often they planned on td@@rngame
COVID behaviors from Study 1 in the next two weeks. The COAfttibude scale was also
identical as,the previous study.

Hydroxyehloroquine. Then participants were asket}, it pertains to coronavirus... ...

How strongly'do you agree with the following statements, from 1 (stronggygie) to 7

(strongly agree): 1. Doctors should prescribe hydroxychloroquine, 2. Hydroxychloroqthiee is
most effectivertreatment for coronavirus, 3. Other drugs besides hydroxychlordupnute se

used to treateoronavirus*, 4. Doctors should be mindful when prescribing hydroxychloroquine
because there may be a shortage in it to treat lupus and arthritis*. Theatesdhe items ar
reverse scored.

General Political Questions. These questions are identical from study 1.

Sciencelknowledge. Then participants = answered 10 @ade science questions that
were modified-t6 be placed on a six-option multiple cedqirIMSS 2007 Assessment, 2009
TIMSS 2011 Assessment, 2013

To measure science knowledge, participants were instruweddltowing: Now we will
present youwwith a short knowledge test. Please try to amkese questions to the best of your
abilities, witheut using external resources. Then thewared 10 8th grade science questions
that were modified to be placed on a six-option multgbleice format (e.g., The color of an
apple is the same as the color of the light waves.that travel through the object, b. that are the
least colorful,.c..that are reflected by the objecthdt travel around the object, e. that vibrate
through the.object, e. that are floating around the olgestyver: that are reflected by the
object)(TIMSS 2007 Assessment, 2009; TIMSS 2011 Assessment, 2013)

Approvalof COVID-19 Response. Finally, participants were told the following: Tell us
how good of a job you feel these people are doing. We would like to get your feélnggtee
coronavirus response toward three people using something we call the feeling titermome

They reported their feelings about the coronavirus regpfng-auci, Trump, and Cuomo.
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Results

We identified the following outliers: 3 in COVID behaviofsin COVID attitudes, and 2
in the science thermometer. Also, all of the data ®participants were excluded because they
did not spendat least 3 minutes watching the videos. Also,eaéech scale for the
hydroxycholroquine questions € .52). We added the hydroxychloroquine questions such that
a higher number meant people were more optimistic the drulg serve as treatment for
COVID-19.

To be sure, if we delete the following item from our ec@lther drugs besides
hydroxychloroquine should be used to treat coronavirus*: .(/2). Deleting this item does not
change the interpretation of our results in this stuilyy one notable exception, it declines the
correlations*between hydroxy attitudes and COVID behavioratginal significance, r = -.12,

p =.12). Inthe"subsequent analyses using the hydroxy scale, wehgseddinal four item
scale to obtain more variability. However, the use af$bale does not change the interpretation
of the results.

As in Study 1, we found those with greater warmth towards siemiere more likely to
engage incfCOVID behaviorg180) =.31, p<.001, and had more COVID attitudes (indicating
they expressed'more concemfl79)=.23, p<.001 (See Table 5)

Table 5. Zero-order correlations between measures (Study 2).

Zero-order correlations

Variable Mean SD 1 2 3 4 5 6 7
1. COVID Behaviors 334 8.2

2. COVID.Attitudes 84.5 12.4 .32*

3. Emotionakinvestment 01 19 0.04 .10

4. Scientist Thermometer 77.3 19.7 .31  23* 21*

5. Science"Knowledge 75 24 24% -.01 .07 23*

6. Hydroxy-Attitudes -1.6 37 -15~+ -06 -01 -28* -15*

7. Political ldeelogy 14 05 .003 -11 -16* -29* -05 @ .34%

All tests two tailed: *p<.05, *p<.001

The relationship between COVID behaviors and warm feelingsrtsaientists
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remained significant controlling for science knowledge atitdes about hydroxychloroquine,
b =.11, seb = .03, 95%CI [.05, .17], p <.06f,= .07. We did a similar analysis focused on
COVID attitudes and found similar results, b = .16, seb = .0533%6, .26], p =.002y,> =
.05. See"Table™6.

Table 6. COVID behaviors and attitudes with feelings towar@sssts in Study 2.

Measure
Model b S& o5% o5%
Lower Upper
COVID Behaviors
Scientist “Thermometer .11 .03 <.001 .05 17 .07
Science knowledge 491 .26 ns -.02 1.01 .02
Hydroxy-Attitudes -11 .16 ns -.43 21 .00
COVID Attitudes
Scientist Thermometer .16 .05 .002 .06 .26 .07
Science knowledge -.38 41 ns -1.2 44 .02
Hydroxy.Attitudes .01 .25 ns -.49 51 .00

We also tested correlations between specific COVID attitadd$ehaviors, political
feelings (Cuom@ COVID response, Trump COVID respobBssnocratic thermometeand
Republcanthermometer), and scientific feelings (Fauci COVID resgoand the scientist
thermometer)...\We found feelings towards science werernlgedonensions correlated with both
COVID attitudes and behaviors. See Table 7.

Table 7. Correlations between COVID measures and witmfgetowards politicians and scientists (Study :

Variable Mean SD COVID Behaviors COVID Attitudes

Cuomo Thermoemeter 58.1 28.8 19* .08
Fauci Thermometer 74.9 24.5 33 .15*
Trump Thermometer 40.7 38.7 -.10 -14
Democrat Thermometer 50.0 30.7 .08 A2
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Republican Thermometer 45.8 33.6 -.01 -.08
Scientist Thermometer 77.3 19.7 31 .23*

In;teérms.0f hydroxychloroquine, we found those that held raptinistic about
hydroxychloroquine as a potential treatment for COVID-19 ese likely to engags COVID
behaviorsy(185)"-.15, p = .04, less warm towards scientistd,83)-.28, p <.001, had less
science knowledge,(185) -.15, p =.04) and were conservativd 63) = .34, p <001.

To test the effect of the Fauci video on COVID attitudeskattviorswe conducted a
mixed modelanalysis, including condition as fixed variables participant as a random
variable. Watching the video did not significantly impact COVHhéwiors, b=-.66,se = 1.2]
p =ns,or COVID attitudes, b=-1.87, s = 1.83 p =ns.

Overall, we replicated our main findings from Study 1, destrating those who felt
warmer towards scientists were more likely to report engagi€OVID-19 behaviors, and
expressed'more concern about COVID-19. Furthermore, thaseere optimistic about a
potential treatment, hydroxychloroquine, were less likely to @agabehaviors consistent with
slowing the spread of COVID-19Though the evidence for this was more mixed given that if
you eliminateds=ene item from our hydroxy scale the relatignisetween hydroxy attitudes and
COVID behavier was marginal.

We did not find any effect of watching the Fauci video bydition in terms of COVID
behaviors orattitudes. However, this could be becausalinconditions participants were
instructed that Fauci recommended these behaviors and theskea people how likely they
would engage In these behaviors. In our next study, we stauglle this out.

Study 3: Dr. Fauci on Fox News

Lastly, we sought to create another intervention to asgeompliance with COVID-19
behaviors based on what we learned in our previous studi¢ke last study participants in both
the interventionand control condition were instructed Bauci believed they should be
engaginguin.certain behaviors. It could be that at the 6f the study, people were already
aware of Fauci and this impacted the results. For thisstedy, participants merely watched a
video and were asked several questions about COVID behavititsutwbeing told that Fauci

recommended the behaviors. Furthermore, we changed thelafesm. In this study,
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participants watched Fauci on Fox News.

Previously, we found that conservatives were less likelgebviarm towards scientists,
and those who felt less warm towards scientists werdilesgto engage in COVID-19
compliant’behaviors. Thus, for this study, we intendeddeease COVID-19 compliant
behaviors by showing a scientist, Fauci, speak specifiahthyt hydroxychloroquine
specifically on a conservative-oriented news platfdfox(News).

M ethod
Participants

Participants (n = 300) from Mechanical Turk using the Tunn@platform received
$3.00 for their participation. In this study, we anticipitiee intervention would produce a
moderate effectyian anticipated at n = 102 an 80% chance of detecting d=.5 when a = .05, two-
tailed. Forthe'correlations, given our previous studs/estimated 100 respondents per political
group would give us an 80% chance of detecting correlations of .20 when a = .05, two-tailed.
Thus, our sample consisted of aimed to recruit a totZ00fparticipants. However, we rounded
up to 300 because we know that we would exclude outliers. Foutherwe conducted this
study overtworday and thus expected a higher dropout rate.

In sum.across two days, there were 130 liberals, 136 c@tsers, and the remaining 16
were classified as moderate or other. We excluded partisipathe same manner as in the

previous study.

Day 1 Procedure.
Givensthe number of questions asked, we decided to condudiidysover two days.
On Daydyparticipants were compensated $1.
Feding Thermometers. First, participants completed the feelings thermometer (
Republicans, Democrats, rich people, scientists, pogig@ewe used in the previous study.
General Political Questions. These questions were identical to the questions useaon th
previous study.
Day 2 Procedure.
Video Conditions. Participants were then randomly assigned to a Faucinbroto
condition. Inthe Fauci condition participants weré tol

Next we would like you to watch a short video. If there isc@regisement on the page
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please ignore it. The video you will watch is of Dr. Aoy Fauci, Director of the

National Institute of Allergy and Infectious Diseases. idH@iscussing the Coronavirus.

Note: You will not be compensated if you do not watch this video.

They themwatched a short video (about 3 minutes) of eauEDX News talking about
hydroxychloroquine. Specifically, in the video Dr. Fauci is dskew effective he believes
hydroxychloroquine is for COVID-19In the video Fauci indicated there is insufficient safent
evidence to.reach a conclusion about its effectiveraeS@VID-19.

In the control condition participants were instructedfttiewing:

Next we would like you to watch a short video. If there isd@regtisement on the page,

please ignore it. The video you will watch is of a legring. Note: You will not be

compensated if you do not watch this video.
Then theywateched a short video (about 3 minutes) of Bloging.

Then all participants were told, We'd like you to answer spmestions about your
opinions of current events.

COVID-19. Then participants were asked the same COVID-19 behavioratitadies
guestions:that-were used in Study 2.

Hydroxyehloroquine. The same hydroxychloroquine scale was used as in the previous
study. Furthermore, three additional questions were addeelthfee questions included how
strongly participants agreed, from strongly disagreeéo(sjrongly agree (7), with the following:
1. Doctors should wait to prescribe hydroxychloroquine until the data from more rigorous
studies are in about its effects*, 2. Doctor's observations from their treath@mtid-19 are
sufficient insdeeiding whether hydroxychloroquine is an effective drug, 3. It is unwigattfor
more datarabout hydroxychloroquine while the Covid-19 pandemic is in progress. These wer
coded in'the same manner as the other hydroxychloroquine ausestich that a higher number

expressed more optimism about the drug as a treatment.

Science Knowledge. Then participants answered the same test that used irethieys

study.
Results
We identified the following outliers: 3 in COVID behavio8sin COVID attitudes, 5 in

the science thermometer, 1 in a new hydroxy scalec@ngenial feelings, and 5 in the
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congenial thermometer. Also data from 17 participants werleded because they did not
spend at least 3 minutes watching either videos. This tefabof 259 participants who
completed the study over both days and that watched the video

Asiinrour previous studies, those with greater warmth towareststs were more likely
to engage/in behaviors consistent minimizing the spread ofiBQY, r (253¥.20, p=.002, and
with attitudes Indicating they were concerned with COMID-r(253)=.27, p<.001 (See Table 8).

Table 8. Zero-order correlations between measures (Study 3).

Zero-order correlations

Variable Mean SD 1 2 3 4 5 6 7
1. COVID Behaviors 323 7.7

2. COVID Attitudes 84.9 134 A45%*

3. Emotionalilnvestment 0.0 1.8 13* .06

4. Scientist Thermoemeter 78.6 19.7 .20* 27** .03

5. Science Knowledge 7.5 2.3 -.06 -.08 .02 .20**

6. Hydroxy Attitudes -.04 7.51 -.07 -.10 .02 -36* -.10

7. Political View 1.5 0.5 -.05 -.10 -07  -37* -.05 52+

8. Video (1=control; 2=Fauci) 1.5 0.5 14* .05 -.01 -.07 -.06 .09 0

All tests two tailed: *p<.05, *p<.001

Next, we explored reactions to watching Fauci on Fox Newestedt these differences,
first, we expanded the hydroxy scale we used in the previous @tedy0), and added the three
additional guestions we creatad=.82). The new scale has better internal validity and did n
yield differentsfindings from using the original scale @&l in this study. Higher scores meant
people endorsed more caution about the use of drug.

Interestingly, watching Fauci discuss hydroxychloroquine dicchahge overall attitudes
about the drug=.09, p= ns, with conservatives (M = 3.83, SD = 6.43) egprgdar more
optimism cempared to liberals (M = -4.06, SD = 6.51), r (24625 p<.001.

As expected, we found that watching Fauci on Fox News led peogbenimit to
engaging in‘preventative COVID-19 behaviors, b = 2.23, sélF 95%CI [.33, 4.13], p =.02,
np2 = .02, even after controlling for science knowledge, the hydrblkyoquine attitudes
political views, and the scientist thermometer and ugartjcipant as a random effecsee
Table 9.
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Table 9. COVID Behavior across conditions Study 3.

23

Measure
95% 95%
Model b S& 7o’
Lower Upper
Condition 2.2299501 0.9652664 .02 0.33 4.13 .02
Science knowledge -0.320436 0.2160683 ns -0.75 0.11 .01
Hydroxy Attitudes -0.130391 0.1506356 ns -0.43 0.17 .00
Politics -0.463742 0.5674199 ns -1.58 0.65 .00
Scientist Thermometer 0.0864274 0.027395 .002 0.03 0.14 .04

Unexpectedly, we saw only main effects. We did not find any sgnif ideology or

thermometer interactions across conditions. SééeTafor the means in all of the COVID

behaviors across conditions. The * in Table 10 indioaterse coding.

Table 10" Intended COVID behaviors between condition (Study 3)

Control Fauci Video

Variable Mean SD Mean SD

COMID-19,Behaviors 31.2 8.2 334 7.1
Seek information on COVID-19 57 1.9 6.1 1.7
Wash hands 6.5 1.6 70 13
Use sanitizer or disinfectant products 6.2 1.9 66 16
Self-quarantined/be isolated 6.7 1.8 69 16
Change travel plans 52 26 58 24
Go to gatherings* 1.0 17 06 1.1
Have contact,with others* 1.2 16 1.1 16
Visit the docter, pharmacy, or called a doctor’s 27 1.8 25 1.9

office
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Discussion

Who is the least likely to be concerned about and engaaghiviors to reduce the
spread of COVID-1970ur results suggest that an emotional anti-scientistdsigsentiment is
associated with expressing concern or engaging in COVIDeptative behaviors. Those who
expressed warmth toward scientists expressed more catmeuhthe impact of the virus and
reported engaging in more preventative behaviors, relaitl@ose who felt colder toward the
profession. This relationship emerged even after comtgoltir political partisanship.

However; we also found that these behaviors are not immuidigg.can be moved. In
Study 3, we found that showing a prominent scientist diszypsdential treatment for COVID-
19 on Fox/News led to a greater intention to conduct COVIawets. To be sure, we should
point out thatthe video was intended to inform people abairbkychloroquine in a factual
manner. Interestingly it did not change attitudes aboutring, with conservatives expressing
far more optimism about the drug compared to libertilsould be thatonservatives express
less concern about scientific risks. Other resesincluld explore this issue.

It is.also Important to note, at the time we ran theseiest, that there were no known
treatments-orvaccines for COVID-19. However, many tip@sicians at the time speculated
about potential treatments in order to give people hopeexXamnple, hydroxychloroquine is one
drug that'has been touted by President Trump and other ipoktiGrady & Kannapell, 2020).
When these drugs become politicized, people in that @ilparty may be more inclined to
believe they are effective, and when people believe @irer&reatments, this may undermine
behaviors that are consistent with behaviors and attitutleat is, if people believe there is a
cure, they maysbe more lax in their behaviors andudi.

Atsthesend of calendar year 2020, several vaccines haddeseloped and a few even
approvedhbut not enough manufactured to give to the entire populatiomi@pR020)
Ironically, this meant thadlthough the pandemic might have reached the beginning ofdfs en
people could petentially behave in ways that spread the pandecause of their optimism
towards‘vaccine, leading to a worsening of the pandemicvaaiinationsvere widely
available. To be sure, our manuscript suggests that those who are mtam@eds scientists may
be more inclined to be vaccinated and to listen and engd@@WD behaviors. Therefore, it
might be fruitful for scientists to clearly outline whggple should continue to engage in

COVID behaviors until a vaccine is readily available toghblic. It also suggests a new issue
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for this phase of the pandemic: Those holding cold vievgsiehtists may be the most likely to
be vaccine hesitant, contributing to delays in attainieghétrd immunity levels needed to
control and potentially eradicate the virus from dailg.lif

Fimally;"our studies have several limitations. First, tletgdies were done in the midst
of the coranavirus pandemic. As such, they may showrlisffects, and these effects may not
be as pronounced in the absence of a pandemic. Secontljaies svere conducted on MTurk
and may not constitute representative samples of Aareid-urther, studies 1v&re
correlational in‘nature and did not measure actual behawibnsather self-reported behaviors
We found that those that felt colder towards scientiste Vess likely to engage in COVID
behaviors, but we cannot infer causality in the relationshipéen feeling about scientists and
COVID-related:behaviors. Also, across all of our stygieditical conservatives were more
likely to feeleold towards scientists, and feeling cold towanisntists related to being less
likely to engage in COVID behaviors. We do now know why thishinige the case.

Lastly, we do not know why watching a scientist discuss COVIB@aNews led to
greater endorsement of COVID behaviors (study 3) but why wag@hscientist discuss COVID
on a different=network (study 2) did not. It could have hbemame of the network or the
specific issues‘and arguments that were discussed in the Yigegded to greater endorsement of
COVID behaviors in the former case but not the lat@ertain scientists may have greater
appeal than others as weRuture research should explore these issues.

However, we believe this study makes an important canitoib. Our results suggest
that an anti-scientist bias leads people to engage in behavid attitudes that spread a
pandemic.sHoewever, scientific experts can remedy noncanga with their recommendations

by seeking out=news outlets to discuss appropriate health behavi
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