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Given the pervasiveness and dangers of misinformation, there has been a surge of research
dedicated to uncovering predictors of and interventions for misinformation receptivity. One
promising individual differences variable is intellectual humility (IH), which reflects a willing-
ness to acknowledge the limitations of one’s views. Research has found that IH is correlated
with less belief in misinformation, greater intentions to engage in evidence-based behaviors
(e.g., receive vaccinations), and more actual engagement in evidence-based behaviors (e.g.,
take COVID-19 precautions). We sought to synthesize this growing area of research in a
multi-level meta-analytic review (k = 27,S = 54, ES = 469, N = 33,814) to provide an accurate
estimate of the relations between IH and misinformation receptivity and clarify potential
sources of heterogeneity. We found that IH was related to less misinformation receptivity
for beliefs (r = -.15, 95% CI [-.19, -.12]) and greater intentions to move away from misinfor-
mation (r = .13, 95% CI [.06, .19]) and behaviors that move people away from misinformation (r
= .30, 95% CI [.24, .36]). Effect sizes were generally small, and moderator analyses revealed
that effects were stronger for comprehensive (as opposed to narrow) measures of IH. These
findings suggest that IH is one path for understanding resilience against misinformation,
and we leverage our results to highlight pressing areas for future research focused on
boundary conditions, risk factors, and causal implications.
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1. INTRODUCTION

On January 6™, 2021, a mob of individuals
stormed the Capitol Building in Washington
D.C. to ostensibly return former President Don-
ald Trump to power. In looking back at this
event, misinformation was fuel for a growing
fire. From misinformation around the electoral
process to conspiracy theories about Demo-
cratic politicians, false, misleading, and other-
wise inaccurate information abounded (Elec-
tion Integrity Project, 2021). The January 6™ in-
surrection represents an event in which misin-
formation led to action—many of the people in
attendance were both dedicated to the cause
and willing to participate in a violent act to up-
hold their beliefs.

That said, not everyone who attended the Jan-
uary 6™ events ended up storming the Capitol.
One such example is an individual named Jus-
tin, whose last name remains anonymous in his
press interviews to protect his privacy (Za-
drozny, 2022). Justin was an ardent believer in
QAnonymous (or QAnon), a far-right group es-
pousing conspiracy theories about a Demo-
cratic-led “deep state” that includes child sex-
trafficking, election fraud, and more (see
Enders et al, 2022). Although Justin attended
the rally in Washington D.C,, he eventually left
as the mob reached the bottom steps of the
Capitol. He later said, “l felt like | was watching
people get radicalized. It got me... | was sup-
posed to be a part of a movement, but did | just
get duped?” (Zadrozny, 2022).

The example of the Capitol insurrection in 2021
raises a natural question: What makes some
people more receptive to misinformation and
what makes others more resilient against it? To
address this question, it may be especially fruit-
ful to focus on individual differences character-
istics. By adopting an individual differences ap-
proach in the context of misinformation recep-
tivity, it will be possible to build an understand-
ing of who is susceptible to misinformation and
design targeted interventions for those most at
risk.
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The example of Justin points to an intriguing in-
dividual differences construct that may corre-
late with less receptivity to misinformation: in-
tellectual humility (IH). IH refers to a willingness
to acknowledge the limitations of one's view-
points and remain open to new evidence (see
Porter et al.,, 2022). Based on this definition, IH
should be related to less misinformation recep-
tivity, as it may facilitate the ability or motiva-
tion to pause, reflect, and consider the possibil-
ity that one's views are necessarily limited and
sometimes even wrong. One of the reasons
that IH may protect against the harmful effects
of misinformation is that it represents a “virtu-
ous mean” between reflexive open-minded-
ness (or gullibility) and dogmatism (or close-
mindedness; Church & Barrett, 2016). In other
words, IH reflects a willingness to change one’s
mind but only if there is evidence to do so. Be-
lief in misinformation is positively related to re-
flexive open-mindedness (i.e., being overly ac-
cepting of information to the point that one is
gullible rather than discerning; Pennycook &
Rand, 2019) and to dogmatism (e.g., Bronstein
et al, 2019). IH may, thus, be a “sweet spot” in so
far as it allows people to be both open-minded
and discerning.

IH is related to less dogmatism (e.g., Leary et al,,
2017), and it is additionally related to other con-
structs commonly used in misinformation in-
terventions. For instance, IH is related to
stronger critical-thinking abilities, including
cognitive flexibility and intelligence (Zmigrod
et al,, 2019). Similarly, IH is related to more dis-
cernment on measures of overclaiming (i.e,,
tendencies to claim familiarity with topics that
do not exit) and bullshit receptivity (i.e., tenden-
cies to see semantically meaningless sentences
as profound; Bowes et al., 2024). Altogether, re-
search suggests that IH would be related to less
misinformation receptivity.

The literature on IH and misinformation recep-
tivity is rapidly growing, and the time is now
ripe to synthesize results from the available lit-
erature and gain insights on the nature and
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strength of the relations between IH and mis-
information receptivity. A meta-analysis is a
powerful and effective way to both character-
ize the relations between IH and misinfor-
mation receptivity and illuminate sources of
heterogeneity that warrant additional research
scrutiny. That is, a meta-analysis provides a
clearer path for funneling research resources
toward innovative questions and for future
studies to conduct riskier and more targeted
research on the relations between IH and mis-
information receptivity.

1.1 Beliefs, Intentions, and Behaviors

Misinformation is an umbrella phrase for “any
information that is demonstrably false or oth-
erwise misleading” (van der Linden et al., 2023,
p. 7). As such, misinformation can take many
forms, from false trivia facts (e.g.,, Newman et
al., 2022) to conspiracy theories (i.e,, claims that
a small, powerful group is acting in secret to
harm the common good and reap personal
benefits; Uscinski & Enders, 2023). Misinfor-
mation receptivity, thus, refers to tendencies to
believe in and act on misinformation. The lion’s
share of research on IH and misinformation re-
ceptivity focuses on conspiracy theories, pseu-
doscientific claims (i.e,, claims that are not sup-
ported by scientific evidence or are outside the
domain of science but are presented as truths;
Fasce & Picd, 2019), and fake news (i.e., infor-
mation that takes on the appearance of real
news but is fabricated or false; Pennycook &
Rand, 2021).

Consistent with the relations between IH and
critical-thinking, IH is related to less conspiracy
belief (e.g., Huynh & Bayles, 2022), less belief in
pseudoscience (e.g., Preston & Khan, 2024), and
less belief in fake news (e.g., Bowes & Tasimi,
2022). There is also additional support for the
positive relations between IH and discernment,
as |H is related to perceiving real news as more
accurate than fake news (Bowes & Tasimi,
2022). Correlations tend to be small to medium
per Gignac and Szodorai's (2016) effect size
guidelines for individual differences research
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(which we will use to interpret all effect sizes in
the present investigation). The effect size
guidelines (a small effect is r =.10, a medium ef-
fect is r = .20, and a large effect is r = .30) were
meta-analytically derived from individual differ-
ences research studies and thus are the most
appropriate guidelines for the present meta-
analysis (as it is focused squarely on individual
differences).

These negative relations between IH and be-
liefs, however, do not necessarily give rise to be-
haviors. That is, belief in misinformation is not
the same as acting on misinformation (see
Eckeretal, 2022; van der Linden et al.,2023). For
instance, the correlates of belief in fake news
differ from the correlates of intentions to share
fake news, as there are different motivational
and attentional pulls for each (Pennycook &
Rand, 2021). Although beliefs often do corre-
spond to intentions and behaviors, relations
tend to be small and effect sizes can vary con-
siderably across studies depending on the con-
text and how intentions and behaviors are
measured (see van der Linden et al,, 2023). Thus,
the relations between IH and intentions and
behaviors may be smaller and/or more hetero-
genous compared with the relations between
IH and beliefs.

A small body of research has examined the re-
lations between IH and behavioral intentions,
finding that, overall, IH is related to intentions
to move away from misinformation. For in-
stance, IH is positively related to intentions to
investigate misinformation (i.e, spend time
fact-checking false claims; Koetke et al., 2023),
negatively related to intentions to share fake
news (e.g., Bowes & Tasimi, 2022), and positively
related to intentions to engage in evidence-
based public health practices (e.g., receive a
vaccine; Huynh & Senger, 2021).

Not only is IH related to these intentions, but it
is also related to actual behaviors. Dovetailing
with the findings on intentions to investigate
misinformation, IH is related to actual engage-
ment in investigative behaviors for fake news
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(Koetke et al., 2022) and engagement in coun-
ter-information searches (i.e., electing to read
more about evidence running against one's
views; Gollwitzer et al, 2024). Also consistent
with the relations between IH and intentions to
engage in evidence-based public health prac-
tices, IH was related to actual engagement in
COVID-19 precautions (e.g., Jongman-Sereno
et al., 2023). Correlations for intentions and be-
haviors tended to be small to moderate. These
correlations are generally consistent with the
effect sizes for beliefs, raising the possibility
that IH is equally related to less misinformation
receptivity for beliefs, intentions, and behav-
iors.

111 What aspects of intellectual humility
are related to misinformation receptiv-
ity?

Results from individual studies are promising—
they largely indicate that IH is weakly to mod-
erately related to less belief in misinformation,
more intentions to engage in evidence-based
behaviors and investigate misinformation, and
actual engagement in these behaviors. That
said, not all manifestations of IH are equally re-
lated to misinformation receptivity. Although
there is a common metacognitive core in defi-
nitions of IH—a willingness to acknowledge the
limits of one’s views (Porter et al.,, 2022)—IH
measures differ in their coverage of relational
and emotional features. Some measures assess
only metacognitive features, such as an open-
ness to revising one's beliefs and a willingness
to question one’s opinions (Leary et al., 2017),
whereas other measures assess relational and
emotional features in addition to metacogni-
tive features. These comprehensive measures
may include items pertaining to whether peo-
ple publicly acknowledge the limits of their
views, treat others with respect, feel threat-
ened by challenges to their views, express over-
confidence, and enjoy learning new things
from others (Alfano et al, 2017; Haggard et al,,
2018; Krumrei-Mancuso & Rouse, 2016; Porter &
Schumann, 2018). Many of the measures that
assess a blend of IH features are multidimen-
sional (c.f., Porter & Schumann, 2018), meaning
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there is a total IH score in addition to dimension
scores.

The relations between IH and misinformation
receptivity may vary based on how IH is meas-
ured. Previous research finds stronger relations
between IH and misinformation receptivity
with broad measures of IH (e.g., Bowes & Tasimi,
2022). These results suggest that the strength
of the relations between IH and misinformation
receptivity varies across comprehensive versus
narrow operationalizations of |H.

1.1.2 What forms of misinformation receptiv-
ity are related to intellectual humility?

Just as relations may vary across IH measures,
they may also vary across forms of misinfor-
mation. Different measures of misinformation
tend to be strongly and positively interrelated
(e.g., Anthony & Moulding, 2019; van der Linden
et al,, 2021), but they can have different patterns
of relations with relevant external criteria. For
instance, one paper found that IH was consist-
ently related to less conspiracy belief and belief
in fake news but was inconsistently related to
less belief in pseudoscience (Bowes & Tasimi,
2022). Moreover, within a misinformation do-
main, such as pseudoscience belief, correla-
tions vary across measures. For example, IH is
strongly related to less belief in anti-vaccination
claims (e.g., Huynh & Senger, 2021; Senger &
Huynh, 2021) and less belief in the paranormal
(Bowes & Tasimi, 2022), but it is weakly or not
significantly related to other measures of pseu-
doscience belief, such as belief in complemen-
tary and alternative medicine or superstitious
beliefs (Bowes & Tasimi, 2022). These findings
suggest that the strength of the relations be-
tween IH and misinformation receptivity varies
across types of misinformation.

1.2 Present Investigation

We sought to synthesize this emerging body of
research on the relations between IH and mis-
information receptivity in a multi-level meta-
analytic review. This area of research is rapidly
growing and is timely and of practical im-
portance, so we aimed to characterize the
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relations between IH and misinformation re-
ceptivity, the extent to which they generalize
across measures of IH and misinformation, and
the magnitude of the heterogeneity in these
relations. Our motivation for this meta-analysis
was twofold.

First, a meta-analysis will clarify the robustness
of the relations between IH and misinfor-
mation receptivity, especially given that many
of the previously reported effect sizes are small.
By aggregating results across reports, a meta-
analysis promises to provide a more accurate
and informative snapshot of the magnitude of
the relations between IH and various measures
of misinformation receptivity. Using meta-ana-
lytic tools will also allow us to account for varia-
tion in sample size across samples, placing
heavier weight on effect sizes from larger sam-
ples. Moreover, this meta-analysis will uncover
whether relations are consistent across
measures of beliefs, intentions, and behaviors,
as we use the same coding scheme and ana-

lytic approach for each broad domain.

Second, a meta-analysis is not only a powerful
way to clarify the magnitude of relations but
also is a powerful way to quantify heterogene-
ity in said relations. Through quantifying heter-
ogeneity, it is possible to identify whether there
are boundary conditions in the relations be-
tween IH and misinformation receptivity. For
instance, if IH is only related to less conspiracy
belief but not to less pseudoscience belief,
sweeping claims about IH being related to less
misinformation receptivity will be largely inac-
curate or at the very least overstated. Such
boundary conditions are also informative
about the underlying psychological mecha-
nisms connecting IH with misinformation re-
ceptivity. Understanding which measures are
and are not correlated can help constrain psy-
chological theory. As such, we aimed to sys-
tematically identify sources of heterogeneity in
these relations, especially when considering
that correlations seem to vary across IH and
misinformation measures.
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To do so, we aggregated results from the full
body of currently available literature (including
published and unpublished data), examined
the potential for publication bias, and coded for
moderators, including how both IH and misin-
formation receptivity were measured. Modera-
tion analyses will shed light on whether third
variables impose boundaries on the strength of
the relations between IH and misinformation
receptivity. We also coded for whether the mis-
information measure assessed COVID-19 misin-
formation, as recent meta-analytic evidence in-
dicates that the relations between motivational
and personological variables and conspiracy
belief varied based on whether COVID-19 con-
spiracy theories were assessed or not (Bowes et
al., 2023). Belief in COVID-19 conspiracy theories
may be separable from belief in other conspir-
acy theories in terms of their antecedents (e.g,,
populism; Stecula & Pickup, 2021), content (e.g.,
including a mix of conspiracy stereotypes and
pseudoscientific claims; see Van Mulukom et
al., 2022), and relevance to the current sociopo-
litical context (e.g., recency effects).

2. METHOD

Datasets, analytic code, output files, and the
screened papers are available on the Open Sci-
ence Framework (OSF) at the following link:
https://osf.io/bmn5p/.

2.1 Literature Search and Inclusion Criteria

The literature search was conducted in March
2024 on Google Scholar and Psyclnfo. We used
the following search terms on both databases:
“intellectual humility” AND (1) “misinformation”,
(2) (“conspiracy belief” OR “conspiratorial idea-
tion” OR “conspiracist belief” OR “conspiracist
ideation”), (3) “fake news”, (4) “pseudoscience”,
(5) “COVID", and (6) (“vaccine” OR “vaccination”).
We also searched through the references sec-
tions of two recent relevant papers, one of
which focused on IH and misinformation com-
prehensively (Bowes & Tasimi, 2022) and one of
which was a scoping narrative review on IH
(Porter et al., 2022). Given their focus, these pa-
pers provided a broad starting point to engage

VA advances.in/psychology

AN



https://osf.io/bmn5p/

Intellectual humility and misinformation meta-analysis

in a snowball search for relevant papers. In July
2024, we broadened our conspiracy belief
search to also include “conspiracy mentality”
and “conspiracy theory” in Google Scholar and
Psychlinfo. We also replicated all searches in
PubMed at this time.

Papers were screened based on their abstract
and method sections and then were subjected
to a full review. Papers were eligible if they (1)
included a self-report measure of IH, (2) in-
cluded a measure of misinformation receptiv-
ity (belief, intention, or behavior), and (3) re-
ported an effect size (either a zero-order corre-
lation or an effect that could be converted to a
zero-order correlation) for the relationship be-
tween (1) and (2). Published and unpublished
papers were eligible for inclusion. Papers not
written in English were excluded. We imple-
mented a stop rule in our search across all da-
tabases such that if 30 consecutive papers
were either duplicates or ineligible for inclu-
sion, we did not continue screening subse-
quent papers.

2.2 Data Coding

The search yielded 5,075 results. Upon remov-
ing duplicates and using our stopping rule,
there were 312 results that were screened (Fig-
ure 1). After assessing records for eligibility,
there were 27 included records (54 samples,
469 effect sizes). Here and throughout, we use
k to denote records/papers (i.e., individual pub-
lished/unpublished papers), S to denote sam-
ples (i.e., distinct groups of participants in-
cluded in the research report), and ES to de-
note effect sizes (i.e., correlation between IH
and misinformation receptivity).

Data coding was conducted by the first-author
(who has expertise in both IH and misinfor-
mation and has previously conducted a multi-
level meta-analysis). As a reliability check, a re-
search assistant was trained on the coding
scheme for 10% of the studies (3 studies), and
then double-coded an additional 15% of the
studies (4 studies). The reliability between the
two coders, as indexed by Fleiss' kappa
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coefficient, was near perfect for all coded varia-
bles (e.g., study characteristics, effect sizes, mis-
information domains; ks ranged from .97 to
1.00), indicating strong consistency across cod-
ers and a reliable coding scheme. Pearson’s
zero-order r coefficients were extracted from
each of the papers and represent the main ef-
fects of interest in the present investigation. If
papers reported a longitudinal design (Coelho
et al,, 2022; Gollwitzer et al., 2024), only correla-
tions within timepoints were included. Finally, if
effect sizes were not included in a report but
were relevant to the meta-analysis (k = 4), first-
authors were contacted a maximum of three
times by email within a three-week period to
request the data. Of the four authors contacted,
three (75%) responded with the data within a
three-week period.

2.2.1 Main Effects

We conducted separate meta-analyses for
measures of beliefs, intentions, and behaviors.
For belief in misinformation, our main analyses
focus on the meta-analytic relation with IH
across IH measures and different domains of
misinformation. Specifically, we coded for belief
in fake news, conspiracy belief, and pseudosci-
ence belief. We also examined the meta-ana-
lytic relations between IH and belief in misinfor-
mation collapsed across beliefs. In total, there
were four meta-analytic models for belief in
misinformation.

For intentions, we separated intentions to (1)
engage in investigative behaviors for misinfor-
mation, (2) engage in evidence-based COVID-19
precautions, (3) receive a vaccine, and (4) share
fake news. We also examined the meta-analytic
relations between IH and intentions when col-
lapsing across intentions. For intentions, we ex-
amined a total of five meta-analytic models.

For behaviors, we coded engagement in (1) in-
vestigative behaviors for misinformation, (2) ev-
idence-based COVID-19 precautions, (3) coun-
ter-information searches, and (4) general evi-
dence-based health practices. However, en-
gagement in evidence-based COVID-19
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Figure 1

Flowchart of Search and Screening Process.
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precautions was the only behavior assessed in
two or more papers, so that was the only be-
havior estimated in its own meta-analytic
model. We examined the relations between IH
and the other coded behaviors in subgroup
analyses when collapsing across behaviors. For
behaviors, we examined a total of two meta-
analytic models.

In the collapsed models (collapsed beliefs, in-

tentions, and behaviors), we examined
whether effects differed across the misinfor-
mation domains. For instance, for beliefs, we
compared effect sizes across conspiracy belief,

pseudoscience belief, and belief in fake news.

2.2.2 Moderators

The number of effect sizes for each moderator
is presented in Table 1.

Intellectual Humility Measure. As described
earlier, IH measures differ in their coverage of
metacognitive, relational, and emotional fea-
tures (see Porter et al., 2022). As such, we coded
for the total scores from each individual IH
coded for the
measures: (1) Comprehensive Intellectual Hu-
mility Scale (CIHS; Krumrei-Mancuso & Rouse,
2016), (2) General Intellectual Humility Scale
(GIHS; Leary et al,, 2017), (3) Alfano Intellectual
Humility Scale (AIHS; Alfano et al, 2017), (4)
Limitations-Owning  Intellectual  Humility
Scale (L-OIHS; Haggard et al., 2018), (5) Porter
Intellectual Humility Scale (PIHS; Porter &
Schumann, 2018), and (6) Situated Wise Rea-
soning Scale (SWRS; Brienza et al., 2018).

measure. We following

Like the total
measures, the IH dimensions within measures

scores compared across
also differ in their coverage of |IH features. Thus,
we coded for the CIHS dimensions of (1) Lack of
Intellectual Overconfidence, (2) Independence

of Intellect and Ego, (3) Openness to Revising
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One's Viewpoint, and (4) Respect for Others'
Viewpoints. The former two dimensions reflect
a blend of IH features. Openness to Revising
One's Viewpoint exclusively assesses metacog-
nitive features whereas Respect for Others’
Viewpoints exclusively assesses relational fea-
tures. We additionally coded for the dimension
of Openness on the AIHS, as this was the only
dimension reported on from the AIHS. We ran
two moderation models for the coded IH
measures. First, we compared |H total scores to
each other. Second, we compared IH dimen-
sions to each other.

Misinformation Measures. We also coded the
misinformation measures for beliefs and cer-
tain intentions. We did not code for the specific
measures for most intentions or behaviors,
given that many were assessed with single-
item scales or in an inconsistent fashion across
papers. For conspiracy belief, we coded the fol-
lowing: (1) general conspiracy belief (i.e., beliefin
abstract, decontextualized conspiracy theories;
Brotherton et al. 2013), (2) specific conspiracy
belief (i.e., belief in concrete, contextualized
conspiracy theories; Swami et al, 2011), (3)
measures that assessed both general and spe-
cific conspiracy belief (i.e., a mixture of conspir-
acy theories), (4) political conspiracy belief (Fed-
erico et al,, 2018), and (5) vaccine conspiracy be-
lief (Shapiro et al., 2016). For pseudoscience be-
lief, we coded the following: (1) anti-vaccination
beliefs (Martin & Petrie, 2017), (2) belief in com-
plementary and alternative medicine (Lie &
Boker, 2004), (3) less support for/belief in sci-
ence (Farias et al., 2013), (4) paranormal belief
(Tobacyk, 2004), (5) general belief in pseudosci-
ence/anti-scientific claims (Fasce & Pico, 2019),
(6) less trust in science (Plohl & Musil, 2023), and
(7) superstitious beliefs (Wiseman & Watt,
2004). And, finally, for fake news, both belief in
fake news and intentions to share fake news,
we coded for the following: (1) Republican-

"We also examined a range of sample characteristics (e.g., demographic variables, sample recruitment) as
moderators (Table S1). These analyses for sample characteristics were purely exploratory in nature and were in
the service of clarifying other potential sources of heterogeneity. The output for these analyses and a descrip-

tion of these results is available on the OSF repository.
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Table 1
Descriptive Statistics for Each Moderator.
Publica- Intellectual Humility Measure COVID Measure Misinformation Category COVID Domain
tion Sta-
tus
Belief P =315 U AIHS Open =36, CIHS IIE = 48, CIHS LIO = Y = 47, Conspiracy belief =112, Pseudoscience belief =173, Fake Policy Support =
=28 48, CIHS Open = 48, CIHS Resp = 48, N =302 news = 58 18
CIHS Total = 42, GIHS =60, L-OIHS =5,
PIHS =5
Conspiracy be- P =105 AIHS Open =18, CIHSIIE =12, CIHS LIO = Y =18, General CT = 27, Mix = 3, Political CT =14, Specific CT = -
lief u=7 12, CIHS Open =12, CIHS Resp =12, CIHS N =94 56, Vaccine CT =12
Total =11, GIHS =30
Pseudoscience P =168, AIHS Open =18, CIHSIIE =27, CIHS LIO = Y =19, Anti-Vaccine =104, Comp. Alt. Med. =18, Science Belief  Policy support =
U=5 27, CIHS Open =27, CIHS Resp = 27, CIHS N =154 =3, Paranormal belief =12, General Pseudoscience Be- 18
Total =23, GIHS =18, L-OIHS =3, PIHS =3 lief = 7, Mistrust Science = 4, Superstitious = 6, Less be-
lief in COVID-19 precautions =19
Belief in Fake P=42  CIHSIIE=9, CIHS LIO =9, CIHS Open =9, Y = 4, COVID = 4, Democratic =12, Mixed Political = 16, Neutral -
News U=16 CIHS Resp =9, CIHS Total = 8, GIHS =12 N =54 =12, Republican =12
Intentions P =56, CIHSIIE =10, CIHS LIO =10, CIHS Open = Y =12, Investigate Misinformation = 5, Vaccinate =10, Share -
U=10 10, CIHS Resp =10, CIHS Total =10, GIHS = N =54 Fake News =50
14
Investigative pP=5 GIHS =4 Y=3 - -
Behaviors
Vaccinate P=10 - Y =5, -
N=5 -
Reduced Shar- P =40, CIHSIIE=8,CIHSLIO =8, CIHS Open =8, Y =3, COVID = 3, Democratic = 12, Neutral =12, Republican = -
ing of U=10 CIHS Resp = 8, CIHS Total =8, GIHS =9 N = 47 12, Mixed Political =10
Fake News
Behaviors p =55, AIHS Open =35, GIHS =16 Y = 49, COVID Precautions = 47, Counter-information search = Social Distance =
Uu=5 N =1 6, Health behaviors =5 21, Wash Hands =
20, Wear Mask =
3
COVID Precau- P =47 AIHS Open =35, GIHS =12 Y = 47 - Social Distance =
tions 21

Note. All frequencies presented are for effect sizes. Variables are only included in the table if there were three or more effect sizes for that variable. All variables are
available in the dataset on the OSF repository. P = Published, U = Unpublished; AIHS = Alfano Intellectual Humility Scale, CIHS = Comprehensive Intellectual Humil-
ity Scale, IIE = Independence of Intellect and Ego, LIO = Lack of Intellectual Overconfidence, Open = Openness, Resp = Respect; L-OIHS = Limitations-Owning
Intellectual Humility Scale, PIHS = Porter Intellectual Humility Scale, GIHS = General Intellectual Humility Scale; CT = Conspiracy theories; Comp. Alt. Med. = Belief in
complementary and alternative medicine
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consistent fake news, (2) Democratic-con-
sistent fake news, (3) political fake news (i.e,
contains both Republican-consistent and
Democratic-consistent fake news), (4) neutral
fake news (i.e., non-political fake news), (5)
COVID-19 fake news, and (6) false information
not presented in the form of a news headline
(Newman et al,, 2022; e.g., “All apples in the gro-
cery stores are clones of each other, flavored

and colored differently to increase sales”).

COVID-19 misinformation. We assessed
whether the relationships between IH and mis-
information receptivity varied based on
whether measures assessed COVID-19 misin-
formation/behaviors/intentions (“yes”) or not
(“no"). We also coded for the type of COVID-19
misinformation/behaviors/intentions: (1) social
distancing, (2) washing hands, (3) wearing a
mask, (4) avoiding touching one's face, (5)
avoiding risky exposures, (6) staying at
home/quarantining, and (7) support for COVID-

19 public health policies.

2.3 Data Analytic Plan
2.3.1 Main Effects

We used Fisher's r-to-z transformation to nor-
malize the sampling distribution of the correla-
tion coefficients (Silver & Dunlap, 1987), and we
used standard inverse weighting for the corre-
lations (Marin-Martinez & Sdnchez-Meca, 2010).
We used a three-level random-effects meta-
analytic model with restricted maximum likeli-
hood estimation (Assink & Wibbelink, 2016), al-
lowing us to model the sampling variance for
individual effect sizes (Level 1), variation within-
samples and across outcomes (Level 2), and
variation between-samples (Level 3). This de-
sign can handle and account for correlated
sampling errors due to multiple effect sizes be-
ing included from the same sample and paper
(Van den Noortgate et al, 2013). We also in-
clude 95% confidence intervals (i.e, the range
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wherein 95% of the average effects are ex-
pected to fall; Chiolero et al., 2012). All meta-an-
alytic models were calculated using the meta-
for package (Viechtbauer, 2010) in Posit Cloud
(R version 4.3.3; R Core Team, 2024)>2.

2.3.2 Heterogeneity

We used several metrics to assess heterogene-
ity. We examined Cochrane's Q statistic—a sig-
nificant Q statistic indicates the presence of be-
tween-study heterogeneity. The Q statistic,
however, can be significant even in the absence
of meaningful heterogeneity if the k is large,
and it can have poor power to detect meaning-
ful heterogeneity if the k is small (Huedo-Me-
dina et al,, 2006). Thus, we also examined the H?
and ? statistics, which are not theoretically im-
pacted by the k and allow for comparisons
across meta-analytic models. The H? statistic is
the difference between Q and its predicted or
expected value when heterogeneity is absent,
so larger H? values indicate more heterogeneity
(H?>1.5 suggests a heterogenous population of
studies; Higgins & Thompson, 2002). The I? sta-
tistic (which is a transformation of H) represents
the proportion of total variation in the meta-an-
alytic effect that is a result of between-study
heterogeneity in the “true” effect (Higgins &
Thompson, 2002). We examined the [? statistic
in Level 2 (1) and Level 3 (/43) of the meta-an-
alytic models, allowing us to ascertain variation
within- and between-samples, respectively, rel-
ative to the total variation.

We additionally examined 14 and t% for each
meta-analytic model to compute T, which re-
flects the standard deviation of the true effect
sizes. Finally, we include the 90% prediction in-
tervals (i.e., the range wherein 90% of individual
estimates of the true effect are expected to fall
in new studies using the same study designs
and methodological approaches; IntHout et al.,
2016). Note, a prediction interval is almost

2We also examined the main effects wherein we removed outliers (i.e., data at the 95" and 99 percentiles of
the distributions of the standardized residuals). Since none of the effects appreciably changed when remov-
ing outliers (e.g., statistical significance, direction of the effect, magnitude of the effect), we focus on the re-
sults from the full dataset. Results with outliers removed are available on the OSF repository.
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always wider than a confidence interval, as it
pertains to a single estimate rather than a
mean estimate (e.g., Forthofer et al, 2007). If
the 90% prediction interval contains zero, then
there will be some instances or settings where
the relations between IH and misinformation
receptivity are not significant.

2.3.3 Moderation

For categorical moderators, we fit a single
three-level random-effects model with the in-
tercept removed from the model; this ap-
proach allowed us to simultaneously estimate
the effect sizes for each level of the moderator
rather than in reference to the intercept
(Viechtbauer, 2010). If the omnibus F statistics
were significant for the tested moderation
models, we then conducted follow-up t-tests to
compare each level of the moderator; this ap-
proach allowed us to ascertain whether the ef-
fect sizes significantly differed across levels of
the moderator. Subgroups were only included
in these moderation analyses if there were at
least three effect sizes present for that sub-
group.

2.3.4 Publication Bias

We assessed potential publication bias (i.e,
characteristics of published reports that may
limit the representativeness of the reports or
bias the meta-analytic estimates; see McShane
et al,, 2016) in two ways. First, we created a pub-
lication status (published or unpublished) cat-
egorical moderator variable. Second, we exam-
ined the standard error for each effect size as a
predictor in each meta-analytic model, a tech-
nique which closely mirrors PET-PEESE anal-
yses in two-level meta-analyses (Stanley & Dou-
couliagos, 2014). The PET test refers to a meta-
regression in which weighted standard errors
(according to their precision estimates) predict
the effect sizes (see Carter et al., 2019). If the PET
test is statistically significant, then it is recom-
mended to conduct the follow-up PEESE test.
The PEESE test refers to a meta-regression in
which weighted squared standard errors (ac-
cording to their precision estimates) predict
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the effect sizes (see Carter et al., 2019). The inter-
cept of the PEESE meta-regression is the esti-
mated total effect controlling for potential pub-
lication bias (Stanley & Doucouliagos, 2014). We
adopted both of the aforementioned publica-
tion bias assessment methods because PET-
PEESE meta-regressions can produce unstable
estimates if there is high between-study heter-
ogeneity and/or if the ks are low (Carter et al,,
2019).

3. RESULTS

3.1 Paper Characteristics

There were 27 papers (k), 54 samples (S), 469 ef-
fect sizes (ES), and 33,814 participants (N) in-
cluded in the meta-analysis. Papers were pub-
lished between 2020 and 2024 (M = 2022.02; SD
=1.01). Most papers were published (k = 22), and
the samples predominately comprised female
(M =5811%, SD =17.57) and White (M = 72.23%,
SD = 7.83) participants. A plurality of partici-
pants was politically Democratic (M = 43.93%,
SD =5.08) and college-educated (M = 49.81%, SD
=19.86). The average age of participants across
samples was 36.87 (SD = 6.92). Most papers as-
sessed pseudoscience belief (k =14), followed by
conspiracy belief (k = 12), behavioral intentions
(k = 8), behaviors (k =7), and belief in fake news
(k = 6). A minority of papers assessed COVID-19
beliefs/intentions/behaviors (k = 7).

Most samples included online community par-
ticipants from platforms such as MTurk or Pro-
lific (S = 32) and participants from the United
States (S = 29). The CIHS, GIHS, and dimension
of Openness from the AIHS were the most com-
monly used IH measures (Ss ranged from 14
[CIHS Total] to 23 [GIHS]). The AIHS total score,
L-OIHS, PIHS, and SWRS were only used in a
small number of samples (Ss were 1 [AIHS,
SWRS] to 2 [L-OIHS and PIHS]).

3.2 Main Effects
The main effects, 95% confidence intervals, and

heterogeneity statistics are presented in Table
2.
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Table 2
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Paper Characteristics, Meta-Analytic Estimates, and Heterogeneity Statistics.

k S ES N r 95% ClI 90% PI H? Q Pz Pz T%p T T

Beliefs 22 47 343 31107 -15%* -19, -12 -41,.M 1491 5458.73** 6209 3199 .0l6 .009 .16
Conspiracy belief 12 32 M2 22,759 -0 -16, -.07 -36,.13  10.03 1235.44*** 4094 5167 .009 .012 14
Pseudoscience belief 16 35 179 23670 -20* -24,-16 -48,.08 1855 3500.27** 69.45 2448 .021 .008 .17
Belief in Fake News 9 58 703 -12¢e -75-08 -29,.06 1027 653.56* 8732 401 .010 .001 .10
Intentions 12 66 7473 3 .06, .19 -07,33 382 318.19** 2799 6419 .004 .009
Investigate misinfor- 5 5 1,482 29** 13, .45 .02, .56 2.45 17.25** 3920 3920 .006 .006 1
mation

Vaccination 2 10 596 qr* .01, .22 -.04, .27 .79 17.92* 2159 3776 .002 .003 .07
Reduced sharing fake 4 7 50 6,050 .06* .00, N -08,20 341 220.74** 44776 4194 .003 .003 .08
news

Behaviors 7 25 60 19,399  30** 24, .36 03,57 1762 1,117.09*** 2878 6579 .008 .018 .16
COVID precautions 4 21 47 17686  34* .28, .40 .09, .59 17.21 855.93** 4288 5141 .010 .011 .14

Note. ** is p <.001 and ** is p < .01. k = Records/Papers; S = Samples; ES = Effect sizes; Cl = Confidence interval; Pl = Prediction interval.
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3.2.1 Beliefs

The meta-analytic relations between each type
of misinformation belief and IH are presented
in Figure 2, Panel A. IH was weakly and signifi-
cantly related to less conspiracy belief (r = -11)
and fake news belief (r = -.12). IH was also mod-
erately and significantly related to less pseudo-
science belief (r = -.20). When collapsing across
beliefs, IH was weakly and significantly related
to less belief in misinformation (r = -.15). The re-
lations between IH and pseudoscience belief (b
=-18, p <.001) were significantly larger than for
conspiracy belief (b = -13, p <.007; t(340) = 1.98,
p = .048) and belief in fake news (b = -12, p <
.007; t(340) = 2.07, p = .039).

Effects were highly heterogeneous for all mis-
information beliefs (H? ranged from 10.03 [con-
spiracy belief] to 18.83 [pseudoscience belief]).
Between-sample heterogeneity was smaller
than within-sample heterogeneity (/?3 ranged
fromm 4.01 [fakes news] to 26.33 [pseudosci-
ence]) except for conspiracy belief (/3 = 51.67).
The standard deviation in the true effect sizes
tended to be similar in magnitude to the esti-
mated effect sizes or even larger than the ef-
fect sizes (t ranged from .10 [fake news] to .17
[pseudoscience]). Moreover, the 90% predic-
tion intervals also suggested that the results
were heterogeneous, as the intervals were
wide and included zero for all belief measures.

3.2.2 Behavioral Intentions

The meta-analytic relations between behav-
ioral intentions and IH are presented in Figure
2, Panel B. IH was strongly, significantly, and
positively related to intentions to investigate
misinformation (r = .29) and weakly, signifi-
cantly, and positively related to intentions to be
vaccinated (r = .11) and less willingness to share
fake news (r = .06). When collapsing across in-
tentions, the effect was weak, positive, and sig-
nificant (r = .13). The relationship between IH
and intentions to engage in investigative be-
haviors (b = .31, p <.001) was significantly larger
than for intentions to be vaccinated (b =11, p =
.071; t(62) = 2.73, p =.009) and less willingness to
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share fake news (b = .05, p = .115; t(62) = 491, p <
.0071).

Effects were less heterogeneous for intentions
compared with beliefs, but effects were still
heterogeneous for all intentions (H? were 2.45
[misinformation investigation] and 3.82 [share
fake news]), with the exception of intentions to
receive vaccines (H? = .79). Between-sample
heterogeneity was larger than within-sample
heterogeneity for intentions to receive vaccines
(3= 37.76) but not for intentions to investigate
misinformation (/23 = 39.20) and intentions to
share fake news (/%3 = 41.94). The standard devi-
ation in the true effect sizes tended to be
smaller in magnitude than the estimated effect
sizes (t were .07 [vaccination] and .11 [misinfor-
mation investigation]), with the exception of in-
tentions to share fake news (t =.08). Consistent
with these findings, the 90% prediction inter-
vals tended to be wide and include zero. The
only exception was for intentions to investigate
misinformation, with the prediction interval not
including zero.

3.2.3 Behaviors

The meta-analytic relations between behaviors
and IH are presented in Figure 2, Panel C. |H
was strongly, significantly, and positively re-
lated to engaging in COVID-19 precautions (r =
.34). Moreover, the relationship between IH and
engagement in social distancing (b = .39, p <
.001) was significantly larger than for washing
one's hands (b =.30, p <.001), but all effects were
positive, large, and significant (bs ranged from
.29 t0 .39, ps < .001). When collapsing across be-
haviors, the effect was strong, positive, and sig-
nificant (r = .30). The relationship between IH
and engagement in COVID-19 precautions (b =
34, p <.001) was significantly stronger than for
general health behaviors (b = .05, p = .672; t(55)
= 238, p = .021) and for counter-information
searches (b =14, p =.101; t(55) = 2.15, p = .036). The
effect for COVID-19 precautions was highly het-
erogeneous (H? =17.21). Between-sample heter-
ogeneity was larger than within-sample heter-
ogeneity (/%3 = 51.41). The standard
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Figure 2
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deviation in the true effect size was smaller in
magnitude than the estimated effect size (t =
J14). The 90% prediction interval was wide but
did not include zero.

3.3 Moderation Results

We only describe the moderation results with
a significant omnibus F-statistic and at least
one significant follow-up t-test. Given the num-
ber of contrasts, we focus on the broad pattern
of results in the main text of the manuscript.
We do not present moderation results for the
models collapsing across beliefs, intentions,
and behaviors. The full results and a more de-
tailed description of the moderation results are

available on the OSF repository.
3.3.1 IH Total Scores

For IH total scores, the following moderation
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models were significant: (1) conspiracy belief
(F(2,39) = 28.92, p < .001), (2) pseudoscience be-
lief (F(4,43) = 522, p = .002), (3) belief in fake
news (F(2,18) = 27.61, p <.001), and (4) willingness
to share fake news (F(2,15) = 25.12, p <.001). The
relations are depicted in Figure 3. Results gen-
erally indicated that the Comprehensive Intel-
lectual Humility Scale (CIHS) was the strongest
correlate of less belief in misinformation (bs
ranged from -.20 to -.18, ps < .001) and less will-
ingness to share fake news (b = 14, p < .001)
compared with other |H total scores. Thus, com-
prehensive IH measures tended to be stronger
correlates of less misinformation receptivity
than narrow IH measures. The one exception
was for pseudoscience belief, as the CIHS and
(GIHS,
which measures only metacognitive IH fea-

General Intellectual Humility Scale

tures) were equally strong correlates of less

Figure 3

Meta-Analytic Subgroup Relations Between |H Total Scores and Misinformation Receptivity.

Conspiracy Belief

GIHS ——
0.2
CIHS —
04 02 00 02 0.4 0.6

Meta-Analytic Regression Coefficients by IH Total Scores

Belief in Fake News

0.04
GIHS -
-0.2
CIHS —_—
03 0.2 0.1 0.0

Meta-Analytic Regression Coefficients by IH Total Scores

red line indicates an effect size of zero.

Note. PIHS = Porter Intellectual Humility Scale; L-OIHS = Limitations Owning Intellectual Humil-
ity Scale; GIHS = General Intellectual Humility Scale; CIHS = Comprehensive Intellectual Humility

Scale, IH = Intellectual Humility. The 95% confidence intervals are depicted. The dashed vertical

Pseudoscience Belief \
0.02
L-OIHS —e
-0.08
PIHS *
-0.11 ‘
GIHS —_—
-0.18
CIHS
03 02 01 00 01 02

Meta-Analytic Regression Coefficients by IH Total Scores

Reduced Fake News Sharing |
0.14
CIHS —_———
-0.01
GIHS —
0.1 0.0 01 02

Meta-Analytic Regression Coefficients by IH Total Scores

VA advances.in/psychology

y \4




Intellectual humility and misinformation meta-analysis

belief in pseudoscience (bs were -.18 and -11, re-
spectively, ps < .001).

3.3.2 IH Dimensions

Turning to IH dimensions, the following mod-
eration models were significant: (1) conspiracy
belief (F(5,60) = 19.38, p < .001), (2) pseudosci-
ence belief (F(4,104) = 14.78, p < .001), (3) belief
in fake news (F(4,32) = 19.64, p < .001), and (4)
willingness to share fake news (F(4,28) =9.27, p
< .001). The relations are depicted in Figure 4.
CIHS Lack of Intellectual Overconfidence (bs
ranged from -.21 to -.28, ps < .001) and Inde-
pendence of Intellect and Ego (bs ranged from
-17 to -.19, ps < .001) tended to be the strongest
correlates of less misinformation receptivity
compared with other IH dimensions. CIHS Lack
of Intellectual Overconfidence was the strong-
est correlate of less conspiracy belief and pseu-
doscience  belief

even compared with
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Independence of Intellect and Ego. CIHS Re-
spect for Others' Viewpoints tended to be the
weakest correlate of less misinformation recep-
tivity and relations were not invariably signifi-
cant (bs ranged from -.04 to -.08). These results
align with the IH total score moderation re-
sults—comprehensive dimensions of IH, chiefly
CIHS Lack of Intellectual Overconfidence and
Independence of Intellect and Ego, are
stronger correlates of less misinformation re-
ceptivity than narrow dimensions of IH, chiefly
CIHS Openness to Revising One's Viewpoint
(metacognitive) and Respect for Others’ View-

points (relational).

3.3.3 Misinformation Measures

We examined whether the relations between
IH and misinformation receptivity varied across
misinfor-

misinformation measures within

mation domains (e.g., across pseudoscience

Figure 4
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belief
measures, the following moderation models

measures). For misinformation
were significant: (1) conspiracy belief (F(1,107) =
5.07, p < .001), pseudoscience belief (F(8,153) =
14.24, p < .001), (2) belief in fake news (F(5,51) =
12.37, p <.001), and (3) willingness to share fake
news (F(5,44) = 6.56, p <.001). The relations are
depicted in Figure 5. First, regarding conspir-
acy belief, the relations between IH and less
conspiracy belief were significantly stronger for
measures of specific conspiracy belief (b = -13,
p < .001) than for measures of general conspir-
acy belief (b = -.06, p = .131). For pseudoscience
belief, the relations for IH were not significant
for belief in complementary and alternative
medicine, less belief in science, overall pseudo-
science belief, and superstitious beliefs (bs
ranged from -.14 to .20, ps > .05), but they were
negative and significant for less mistrust of sci-
belief, anti-vaccination

ence, paranormal
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beliefs, and less support for COVID-19 precau-
tions (bs ranged from -.19 to -.28, ps < .05). All
contrasts were significant for less belief in sci-
ence. The relationship between IH and less sup-
port for COVID-19 precautions (b = -.29, p = .012)
was stronger than for less belief in complemen-
tary and alternative medicine (b = -10, p = .104).

For fake news belief, all of the relations between
IH and fake news belief were negative and sig-
nificant across measures (bs ranged from -.10 to
-14, ps < .05) except for belief in COVID-19 fake
news (b =.01, p =.856). The relationship between
IH and belief in COVID-19 fake news was signif-
icantly weaker than for all other measures of
fake news belief with the exception of Demo-
cratic-consistent fake news. The relationship
between IH and less willingness to share fake
news was also significantly weaker for COVID-
19 fake news (b = -.05, p =.280) compared to

Figure 5
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other fake news measures of sharing inten-
tions. All other relations between IH and less
willingness to share fake news were weak, pos-
itive, and significant (bs ranged from .09 to .14,
ps < .05).

3.3.4 COVID-19 Misinformation

The COVID-19 variable significantly moderated
the following: (1) pseudoscience belief (F(2,171) =
45.00, p <.001), (2) belief in fake news (F(2,56) =
33.12, p <.001), and (3) willingness to share fake
news (F(2,48) = 20.48, p <.001). Relations are de-
picted in Figure 6. The relationship between IH
and less pseudoscience belief was significantly
COVID-19
measures (b =-.28, p <.001) than for other pseu-

stronger  for pseudoscience
doscience measures (b = -.16, p < .001). In con-
trast with pseudoscience belief, the relation-
ship between IH and less belief in fake news
was significantly stronger for fake news that
was not about COVID-19 (b = -13, p <.001) than
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about COVID-19 (b = .01, p = .856). Similar to be-
lief in fake news, the relationship between IH
and less willingness to share fake news was sig-
nificantly stronger for fake news that was not
about COVID-19 (b = .10, p < .001) than about
COVID-19 (b = -.05, p = .270). These moderation
results for fake news are consistent with the
moderation results for  misinformation
measures, as both sets of analyses reveal that
effects for fake news are weakest for COVID-19

fake news.

3.4 Publication Bias

The PET test for the conspiracy belief model
was significant (b = 4.63, p =.007). The follow-up
PEESE test was moderate, significant, and neg-
ative (intercept = -.21, p < .001). In addition, the
PET test for the overall behavioral model was
significant (b = -4.92, p = .034). The follow-up
PEESE test was large, positive, and significant
(intercept = .50, p < .001). Based on the results,

Figure 6
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these specific areas of investigation may suffer
from publication bias, but results were still sig-
nificant even when accounting for potential
publication bias. All other PET-PEESE results
were not statistically significant, suggesting lit-
tle influence of publication bias in the results.
Further, publication status did not significantly
moderate the relations between IH and misin-
formation receptivity for which there were at
least three effect sizes for unpublished papers.

4. DISCUSSION

We conducted a multi-level meta-analytic re-
view on the growing body of research examin-
ing the relations between intellectual humility
(IH) and misinformation receptivity. Overall,
meta-analytic relations were in line with results
from individual studies, in so far as IH was a
small to moderate correlate of less misinfor-
mation receptivity. Although beliefs, inten-
tions, and behaviors can diverge in their rela-
tions with each other and relevant external cri-
teria (see van der Linden et al., 2023), IH corre-
lated with less belief in misinformation, greater
intentions to move away from misinformation,
and greater engagement in evidence-based
behaviors. Effect sizes tended to be small,
which is not surprising when considering that
misinformation receptivity is a complex phe-
nomenon. Small effect sizes are likely more
precise, nuanced, and realistic estimates of the
“true” effect than large effect sizes when exam-
ining a single predictor and a complex out-
come variable (Funder & Ozer, 2019; Matz et al,,
2017). Moreover, these small effects were highly
heterogeneous, indicating that the strength of
the relations varied across measures of IH and
misinformation. Below, we summarize the
overall pattern of results and highlight future
directions that promise to advance research on
IH and misinformation receptivity.

4.1 Intellectual Humility and Misinformation
Beliefs

IH tended to be weakly related to less belief in
misinformation. This overall effect, however,
obscures important differences across IH
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conceptualizations and misinformation types.
First, turning to IH measures, relations were
consistently strongest for the Comprehensive
Intellectual Humility Scale (CIHS) relative to
other IH scales. These results suggest that a
blend of IH features, including metacognitive,
relational, and emotional IH features, is the
strongest predictor of less misinformation re-
ceptivity relative to narrow IH features (i.e., met-
acognitive or relational features in isolation).
These meta-analytic results are consistent with
previous research finding that the CIHS was a
stronger correlate of less conspiracy belief (e.g.,
Bowes et al., 2021; Bowes et al., 2023) and belief
in fake news (Bowes & Tasimi, 2022) than the
General Intellectual Humility Scale (GIHS), the
latter of which assesses only metacognitive IH
features.

A similar portrait emerged at the dimensional-
level of analysis, as IH dimensions assessing a
blend of IH features (CIHS Lack of Intellectual
Overconfidence and Independence of Intellect
and Ego) more strongly correlated with less
misinformation receptivity than IH dimensions
assessing narrow |H features (CIHS Openness
to Revising One's Viewpoint and Respect for
Others’' Viewpoints), which is a pattern of find-
ings that is consistent with previous research
(Bowes & Tasimi, 2022; Huynh & Bayles, 2022;
Huynh & Senger, 2021; Huynh et al., 2024; Plohl
& Musil, 2023). Moreover, the present meta-
analysis clarified the
strength of narrow IH features: Respect for Oth-
ers’ Viewpoints tended to be one of the weakest
correlates of less misinformation receptivity rel-

relative predictive

ative to other IH dimensions, including Open-
ness to Revising One's Viewpoint. These results
illuminate that metacognitive IH features in iso-
lation may more strongly and consistently cor-
relate with less misinformation receptivity than
relational IH features in isolation. Hence, wel-
coming different points of view and maintain-
ing respect for someone in the face of disagree-
ment, while certainly worthwhile endeavors,
are unlikely to, in isolation, buffer against misin-
formation receptivity.
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Second, there were differences across misinfor-
mation types and measures. Although a previ-
ous paper found that the relations between IH
and pseudoscience belief were typically the
smallest compared with conspiracy belief and
belief in fake news (Bowes & Tasimi, 2022),
across the entire existing literature, the rela-
tions between IH and pseudoscience belief
were the strongest relative to the other belief
domains. The relationship between IH and
pseudoscience belief was moderate whereas
effects were small for conspiracy belief and be-
lief in fake news. Certain measures of pseudo-
science belief appeared to be driving this larger
effect. Specifically, IH was moderately to
strongly related to less misinformation recep-
tivity for measures of anti-vaccination atti-
tudes, support for COVID-19 public health poli-
cies, paranormal beliefs, and mistrust of sci-
ence.

There was also evidence that the relations be-
tween IH and pseudoscience belief and fake
news belief varied across COVID-19 and non-
COVID-19 misinformation measures. The pat-
terns for each domain, however, were different.
For pseudoscience belief, the relations with IH
were stronger for measures of COVID-19 beliefs
than for non-COVID-19 beliefs. For fake news
belief, the opposite pattern emerged, as effects
were stronger for non-COVID-19 fake news
than for COVID-19 fake news. These results
raise the possibility that COVID-19 misinfor-
mation is not a unitary construct, as there may
be important psychological differences be-
tween manifestations of COVID-19 misinfor-
mation. That said, before making such a con-
clusion, future research is needed to directly
compare these two domains of fake news—
there were approximately 14 times more effect
sizes for non-COVID-19 fake news than COVID-
19 fake news. As such, there may have been
more heterogeneity, contributing to a smaller
effect, for COVID-19 fake news compared with
non-COVID-19 fake news.
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4.2 Intellectual Humility and Behavioral In-
tentions

The overall relationship between IH and behav-
joral intentions was small, weak, and positive in-
dicating that IH is generally related to greater
intentions to engage in evidence-based prac-
tices and/or move away from misinformation.
Dovetailing with the moderation results for be-
liefs, the CIHS total score was the strongest cor-
relate of less willingness to share fake news
compared with the GIHS. In addition, CIHS Lack
of Intellectual Overconfidence was the strong-
est correlate of less willingness to share fake
news compared with Openness to Revising
One’s Viewpoint and Respect for Others’ View-
points. These relations again point to the possi-
bility that focusing on comprehensive concep-
tualizations of IH in future research on misinfor-
mation receptivity may be especially fruitful, for
both beliefs and intentions. It is important to
note that we could only examine differences
across |IH total scores for willingness to share
fake news, as only a single IH measure was used
for investigative intentions (the GIHS) and for
vaccine intentions (the CIHS).

Regarding misinformation measures, the rela-
tionship for intentions to investigate misinfor-
mation was significantly stronger compared
with the relations for intentions to be vac-
cinated and share fake news. As with belief in
fake news, the relationship between IH and less
willingness to share fake news was stronger for
non-COVID-19 fake news than for COVID-19
fake news. Thus, relations were especially
strong for investigative intentions and non-
COVID-19 misinformation. Given that the num-
ber of papers and samples available for inten-
tions was small, additional research on these
main effects and moderation effects is needed
to strengthen (or challenge) these conclusions.

4.3 Intellectual Humility and Behaviors

The main effect for behaviors was strong,
positive, and significant, illustrating that IH
generally correlates with more engagement in
evidence-based behaviors and/or movement
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away from misinformation. Consistent with the
effect when collapsing across behaviors, IH was
strongly, positively, and significantly related to
engagement in COVID-19 precautions, espe-
cially for engagement in social distancing. Alt-
hough we could not estimate main effects for
other behaviors due to an insufficient number
of papers, there were enough effect sizes to
conduct subgroup analyses when collapsing
across behaviors. The relationship between IH
and COVID-19 precautions was significantly
stronger than the relations for actual investiga-
tion of misinformation and general health be-
haviors.

In looking at the overall pattern of relations for
behaviors, it is largely consistent with the over-
all pattern of relations for intentions. That is, in-
tentions seem to align with behaviors in the
context of IH, as IH is related to intentions to
engage and actual engagement in investiga-
tive behaviors for fake news and intentions to
engage and actual engagement in evidence-
based health practices. Moreover, behaviors
and beliefs may also align in the context of IH,
as IH is associated with more support for
COVID-19 public health policies and more en-
gagement in COVID-19 precautions.

Although we could examine differences across
measures of behaviors, we could not examine
differences across IH measures. Only one |H to-
tal score (the GIHS) and one IH subdimension
(AIHS Open) were reported for COVID-19 pre-
cautions. Until additional research is published,
it remains an open question as to whether the
relations between IH and misinformation-re-
lated behaviors vary across comprehensive and
narrow operationalizations of IH.

4.4 Limitations and Future Directions

The present investigation is characterized by
several important limitations that should be
considered when interpreting the results. First,
the body of research examining IH and misin-
formation receptivity is nascent. The average
year of publication was 2022, and the earliest
published paper was made available in 2020.
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Hence, this research has only been published
within the last four years. Because it is a new
field, there were necessarily constraints on sta-
tistical power for certain variables and what
could be estimated. The number of papers,
samples, and effect sizes was often small, which
could contribute to Type | error. As such, we en-
courage readers to attend to effect sizes rather
than rely solely on statistical significance. Simi-
larly, we sampled a limited number of data-
bases, and we employed a 30-paper stopping
rule in our investigation. It is possible we missed
relevant papers by using these particular data-
bases and this stopping rule, but, given that the
literature is emerging (e.g., many search results
only yielded 10 or fewer papers), it is unlikely
that our approaches significantly biased the re-
sults in the present meta-analysis.

The specter of correlated error variance is also
important to consider in the present investiga-
tion. Sources of error are likely not independent
across studies. All measures were assessed via
self-report, contributing to mono-method bias.
Other sources of measurement error, such as
response biases, may similarly contribute to an
over- or underinflation of the effect sizes (but
see Bowes et al., 2021). To overcome these po-
tential limitations, additional research using
different methodological and measurement
approaches (such as informant-reports; see
Meagher, 2022) is needed.

Similarly, other sources of heterogeneity
should be examined in future research. Hetero-
geneity, and even statistical uncertainty, in the
relations between IH and misinformation re-
ceptivity was generally substantial, even for sta-
tistics that are not influenced by the number of
reports. Most of the 90% prediction intervals in-
cluded zero, indicating that some individual es-
timates in future studies will not be significant
even when adopting the same methodological
designs. Moreover, the 90% prediction intervals
for beliefs and intentions indicated that the es-
timates may sometimes be in the opposite di-

rection, with IH predicting more
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misinformation receptivity, albeit with the ef-
fects being weaker in the opposite direction
than in the theorized direction. As such, we en-
courage researchers to work toward elucidat-
ing the conditions under which strong (versus
weak) and theoretically-consistent (versus op-
posite to prediction) relations between IH and
misinformation receptivity emerge by includ-
ing relevant moderators. For instance, because
relations vary across IH and misinformation
measures, researchers should carefully con-
sider their measurement selection and, ideally,
include multiple measures of IH and misinfor-
mation to allow for comparisons across
measures. Beyond measurement-related con-
siderations, IH may statistically interact with
certain demographic characteristics (e.g., polit-
ical ideology; see supplemental materials) or
other psychological variables (e.g., critical-
thinking) in predicting misinformation recep-
tivity. By systematically testing moderation ef-
fects as this literature continues to grow, it will
be possible to not only identify what the rela-
tions are but when they emerge.

GCreater attention to sample characteristics is
also warranted. It is not possible to generalize
these results to cultures outside of the United
States. The vast majority of samples comprised
participants from the United States (Table S1).
Given that cultural factors may promote or hin-
der IH (such as valuing collectivism vs. inde-
pendence; Porter et al., 2022), it will be im-
portant to investigate whether and to what ex-
tent these relations hold in other cultural con-
texts. Belief in misinformation can also vary
across cultures. For instance, conspiracy belief
is often elevated in nations that are more col-
lectivistic, are characterized by lower socioeco-
nomic status, and have corrupt governments
(see Hornsey & Pearson, 2022). However, there
is also some evidence of cross-cultural con-
sistency for belief in misinformation. For exam-
ple, conspiracy belief is associated with ex-
treme political beliefs across more than 25
countries (Imhoff et al,, 2022), and efforts to in-
oculate people against misinformation were
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generally effective across four countries with
different cultural characteristics (Roozenbeek
et al,, 2020). Additional research is needed to as-
certain whether the relations between IH and
misinformation receptivity vary across different
cultures and nations. Along these lines, most
participants were female, White, and college-
educated, and many were politically Demo-
cratic (Table Sl1). These sample characteristics
may further constrain the generalizability of our
findings and should be evaluated in future re-
search.

Just as it is essential to consider the demo-
graphic features of the samples, it is also essen-
tial to consider the levels of belief commitment
present in the samples. Preexisting levels of be-
lief commitment were, for the most part, not
taken into consideration in the examined stud-
ies. If most participants do not believe in misin-
formation, this consistent restriction of range
across studies would attenuate the relations
between |IH and misinformation receptivity. A
similar problem would arise if most participants
do believe in misinformation. For instance, in
one paper including participants with strong
preexisting commitments to misinformation
(anti-vaccination belief, political conspiracy be-
lief), the relations between IH (across two
measures) and conspiracy belief were positive
rather than negative (Gollwitzer et al.,, 2024).
This result could be due to restriction of range
or could reflect that the relations between IH
and misinformation receptivity change de-
pending on preexisting commitments to mis-
information. To establish the potential promise
of IH for mitigating misinformation receptivity,
research should strive to include those who are
most at risk for believing or already believe mis-
information (Brashier, 2024). Future research
on IH and misinformation receptivity should re-
cruit individuals who would benefit from inter-
ventions the most, chiefly those who are com-
mitted to their views, may lack IH, and are likely
to act on their beliefs in harmful ways.

One of the goals of this meta-analysis was to
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determine if a causal link between IH and mis-
information receptivity was feasible. Obviously,
the best test of this link would be experimental
work that manipulates levels of IH and ac-
counts for third variables; however, a reasona-
ble first step is establishing correlational evi-
dence of a link, which is one of the necessary
steps for making causal conclusions. It is im-
portant to remember that results from the
meta-analysis do not speak to other funda-
mental aspects of causality, including temporal
precedence and the influence of potential third
variables. Only by examining causality and con-
ducting risky tests of these relations can we de-
termine whether IH is powerful for under-
standing resilience against misinformation.

One such risky test of IH's causal influence in
this domain would be to examine IH as an in-
tervention for misinformation receptivity. Alt-
hough the correlational effects were small to
medium, small correlations can still be worth-
while to pursue in an experimental context. Af-
ter all, some of the most well-established ex-
perimental findings in psychology (e.g. that
scarcity contributes to perceiving that some-
thing is more valuable) are characterized by
small correlations (see Funder & Ozer, 2019).
Some research has already shown that IH can
be experimentally increased (i.e., priming a
growth mindset of intelligence, Porter & Schu-
mann, 2018; see also Porter et al,, 2020), making
IH a promising target for applied research. In-
deed, making people aware of the fallibility of
their knowledge promotes state IH and, in turn,
leads to increases in intentions to investigate
fake news headlines (Koetke et al,, 2022). IH
may be an especially effective intervention for
misinformation receptivity, as IH interventions
may help people reconsider their preexisting
views and address the emotional and relational
aspects of misinformation receptivity (e.g.,
Bowes et al,, 2023; Martel et al., 2020; McLough-
lin & Brady, 2024). Our results provide key in-
sights surrounding ways to intervene on misin-
formation receptivity broadly construed. If we
imagine misinformation receptivity as a grid,
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then comprehensive IH measures are hitting
that grid in multiple quadrants (metacognitive,
emotional, and relational) whereas narrow IH
measures are hitting that grid in only one quad-
rant. Thus, interventions focused on increasing
broad IH features, such as those that target
overconfidence and emotional enmeshment
with one’s beliefs, may be more effective in re-
ducing misinformation receptivity. Such exper-
imental work could also measure potentially
relevant third variables (e.g., cognitive flexibil-
ity) to establish that IH is uniquely causing re-
ductions in misinformation receptivity.

In addition to homing in on broad rather than
narrow definitions of IH in future applied re-
search, targeted research is needed to clarify
whether IH can reduce misinformation recep-
tivity across disparate misinformation types, es-
pecially when considering that IH is a weak or
not significant correlate of certain manifesta-
tions of misinformation (both within and across
misinformation types). It is possible that IH may
reduce misinformation receptivity for some
misinformation beliefs but not for others. Such
a finding would not detract from the utility of IH
for understanding and promoting resilience
against misinformation, but it would illustrate
that there are boundaries limiting the broad
applicability of IH interventions. In this vein, IH
should also be examined as an intervention for
promoting evidence-based intentions and be-
haviors. Even if IH interventions do not strongly
change peoples’ beliefs, results suggest that
these interventions may still hold promise for
moving people away from acting on their be-
liefs in harmful ways.

5. SUMMARY

Over the last few years, scholars have advanced
that IH may help people orient to accuracy and
away from falsehoods (e.g., Church & Barrett,
2016). Cross-sectional research lends initial sup-
port to this supposition, as studies indicate that
IH is related to less misinformation receptivity
(e.g., Bowes & Tasimi, 2022). Here, we meta-an-
alytically investigated the relations between IH
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and misinformation receptivity to provide a
more accurate estimate of these relations,
identify sources of heterogeneity, and provide
a roadmap for future research aiming to eluci-
date the potential causal influence of IH on
misinformation receptivity. Altogether, results
indicate that IH is weakly to moderately related
to less misinformation receptivity for beliefs, in-
tentions, and behaviors, with effect sizes tend-
ing to be heterogenous and varying across IH
measures and misinformation measures. Fu-
ture research should leverage these findings to
identify the mechanisms underlying the rela-
tions between IH and misinformation receptiv-
ity, the generality of these relations across lev-
els of belief commitment, and whether IH in-
terventions may be a fruitful path for reducing
misinformation receptivity.
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