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ABSTRACT. This article examines how disease salience influences attitudes toward two types of humanitarian aid:
sending foreign aid and housing refugees. Some have argued that disease salience increases levels of out-group
prejudice through what is referred to as the behavioral immune system (BIS), and this increase in out-group
prejudice works to shape policy attitudes. However, an alternative mechanism that may explain the effects of
disease salience is contamination fear, which would suggest there is no group bias in the effects of disease threat.
Existing work largely interprets opposition to policies that assist out-groups as evidence of out-group prejudice.
We suggest it is necessary to separate measures of out-group animosity from opinions toward specific policies
to determine whether increased out-group prejudice rather than fear of contamination is the mechanism by
which disease salience impacts policy attitudes. Across two experiments, disease salience is shown to significantly
decrease support for humanitarian aid, but only in the form of refugee support. Furthermore, there is converging
evidence to suggest that any influence of disease salience on aid attitudes is not caused by a corresponding increase
in xenophobia. We suggest that the mechanism by which disease threat influences policy attitudes is a general fear
of contamination rather than xenophobia. These findings go against an important hypothesized mechanism of the
BIS and have critical implications for the relationship between disease salience and attitudes toward transnational
policies involving humanitarian aid.
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T he global response to the 2014 Ebola outbreak
in Africa highlighted the need to understand
attitudes toward aiding foreign countries faced

with a disease outbreak. The response to Ebola was
plagued with infighting, a lack of resources, and lit-
tle accountability.1 In this article, we seek to answer
the question, how does the threat of disease influence
people’s willingness to provide humanitarian aid to for-
eign countries? Although many have speculated about
the mechanisms by which disease outbreaks in foreign
countries may influence attitudes,2 empirical work on
the topic is scarce. A popular assertion among scholars
regarding the 2014 Ebola outbreak was that disease
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salience increased xenophobic attitudes, which was as-
sociated with increased opposition to sending foreign
aid to countries afflicted with the disease. However,
tests of this proposed causal framework have yet to
be done. In this article, we test the proposition that
disease salience decreases support for humanitarian aid,
and we examine whether these effects are constrained
to aid that involves the potential risk of contamination
or are ubiquitous enough to affect other forms of aid
support. Further, we test the assumed mechanism of the
effects of disease salience on policy attitudes related to
humanitarian aid: increased xenophobia.

One promising concept that has gained attention in
political science and psychology and that could explain
how humanitarian aid attitudes change when disease
is salient is the behavioral immune system (BIS). The
BIS involves a number of evolved psychological mech-
anisms that work to detect and avoid potentially in-
fectious pathogens.3 According to this theory, negative
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affect toward out-groups will increase in the face of dis-
ease salience because, from an evolutionary perspective,
avoiding members of other groups minimizes the spread
of disease and thus the risk of becoming infected.4,5,6

We utilize the BIS as a theoretical framework for deriv-
ing the hypothesis that support for particular forms of
humanitarian aid will decrease when that aid involves
the prospect of disease. Specifically, the BIS literature
suggests that when a disease outbreak occurs, such as
the Ebola outbreak in 2014, the threat of disease will
trigger an evolutionarily ingrained pathogen avoidance
mechanism, which causes individuals to feel negatively
toward out-groups and, presumably, to oppose aid to
foreign populations. Therefore, the proposed mecha-
nism of the effects of disease salience in the context of
humanitarian aid attitudes is xenophobia, or negative
affect toward foreigners.

The primary goal of the present work is to test the
hypothesis as derived from the BIS that disease salience
influences support for humanitarian aid. Further, xeno-
phobia is tested as the mediator of the effects of dis-
ease salience on aid support. Finally, we examine the
pervasiveness of the effects of disease salience on aid
support — that is, whether disease salience influences
attitudes toward aid that is not related to disease and
whether the effects of disease salience extend beyond aid
that involves the potential risk of direct contamination.
Two experiments were conducted with the intention of
answering these questions. The findings from these ex-
periments shed light on the lasting impact of evolution-
ary processes related to pathogen avoidance on political
attitudes and, critically, the psychological mechanisms
of the effects of these evolutionary processes.

The behavioral immune system and
xenophobia

The BIS is argued to be a set of ‘‘psychological pro-
cesses that infer infection risk from perceptual cues, and
that respond to these perceptual cues through the acti-
vation of aversive emotions, cognitions, and behavioral
impulses.’’7 In other words, the BIS suggests that evo-
lutionary forces have imbued humans with mechanisms
for avoiding people, places, or things that are associ-
ated with perceived disease. Schaller identifies multiple
implications of the BIS, including social gregariousness,
person perception, mate preferences, sexual behavior,
conformity, and intergroup prejudice.8 Others have sug-
gested that the BIS drives political conservatism.9,10

This article explores one specific mechanism of the
BIS — the link between disease avoidance and out-
group prejudice. This link has substantial implications
for how the BIS influences policy attitudes. If the pri-
mary mechanism of the relationship between disease
threat and policy attitudes is out-group prejudice, we
should expect the effects of disease salience to operate
through increased out-group prejudice and for the ef-
fects of disease salience to be asymmetrical depending
on whether the target of the policy is an out-group or in-
group. However, if the mechanism is instead a broader
contamination threat that lowers levels of social trust in
general, we should not expect group biases in the effects
of disease threat or mediation by out-group prejudice.

We focus on xenophobia as a primary form of out-
group prejudice that might influence humanitarian aid
attitudes. We define xenophobia broadly as negative
affect toward individuals from other countries. Sev-
eral studies have argued that evolved disease avoid-
ance mechanisms may be an explanation for xenopho-
bic attitudes.4,5,6 According to Faulkner and colleagues,
xenophobia is thought to emanate largely from an evo-
lutionarily advantageous strategy designed to avoid the
strange parasites, bacteria, and viruses lurking in for-
eign communities.4 In support of their hypothesis, they
find that perceptions of disease vulnerability are consis-
tently correlated with anti-immigration attitudes. This
suggests that disease salience influences policy attitudes
related to out-groups through increases in xenophobic
attitudes.

Schaller and Duncan suggest two theoretical mecha-
nisms that explain why the relationship between disease
avoidance and xenophobic attitudes exists.6 First, an as-
sociation of an out-group member with a disease would
be advantageous in that the out-group member could be
a vessel for a disease that others have not built immunity
against from previous exposure. The second explana-
tion is that an out-group member would be unfamiliar
with the in-group cultural practices created to combat
the spread of diseases, such as the washing of hands or
other sanitary procedures. The intuitive appeal of this
theory as it might be related to humanitarian aid was
highlighted in a discussion of the 2014 Ebola outbreak’s
political ramifications.2 It has been hypothesized by
many that attitudes toward humanitarian aid related
to the Ebola outbreak were driven by xenophobia.2

Correlational evidence suggests that ethnic prejudice
exhibited stronger relationships with restrictive healthy
policies in light of the Ebola crisis than sheer fears of
infection.11
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Operationalizing xenophobia

Critically, in the existing literature, policy attitudes
such as those toward immigration or foreign policy are
treated as proxy measures for xenophobia,4,12 and so
no existing work directly tests the assumption that pol-
icy attitudes shift because of increases in xenophobia.
We treat measures of xenophobia and policy support
as distinct for several reasons. Although a relationship
between xenophobia and humanitarian aid attitudes is
expected, there are a number of plausible factors that
influence policy attitudes such as those toward immi-
gration or humanitarian aid other than xenophobia; for
example, preferences for limited government, economic
conservatism, or other ideological values. Further, by
using measures of policy attitudes as proxies for xeno-
phobia, it is difficult to determine whether decreased
policy support is due to increased negative affect toward
foreigners, as suggested by the BIS, or simply a mis-
placed fear of contamination from infected populations
entering the country’s borders. Measuring xenophobia
and policy preferences separately is thus critical to di-
rectly test the assumed mediational role of xenophobic
attitudes.

We operationalize xenophobia in two ways to pro-
vide converging tests of its assumed mediational role.
In these measures, there is a common thread. They iden-
tify xenophobia as negative feelings toward foreigners.
In Study 1, we use a survey measure of xenophobia.
We gauge people’s emotions toward foreigners, such as
comfortable, friendly, angry, or fearful. Overtly having
participants rate their feelings toward foreigners has
certain benefits, but, as is the case with most measures
that overtly gauge prejudice, there is a chance that forces
of social desirability may lead some participants to tai-
lor their responses to appear unprejudiced. Therefore,
in Study 2, we attempt to address these concerns by
utilizing a between-subjects experimental manipulation
of which country is receiving the aid.

Why it may not be about xenophobia

Although the predominant interpretation of how the
BIS operates is that pathogen avoidance yields greater
out-group prejudice, an alternative mechanism of the
BIS is a generalized fear of contamination. Indeed, re-
cent work has shown that disgust sensitivity is associ-
ated with a range of policy attitudes that are not nec-
essarily based in group preferences, such as support for
genetically modified organisms, vaccines, organic food,

and policies that address homelessness.13,14,15 Further,
several experiments have demonstrated that physical
disease cues elicited heightened discomfort with phys-
ical interactions (e.g., shaking hands) but not nonphysi-
cal interactions (e.g., having a telephone conversation),
suggesting that the effects of disease salience do not
generalize beyond interactions involving a direct risk of
physical contamination.16

Some research suggests the BIS may not necessarily
lead to increased out-group prejudice but may nonethe-
less have social implications by leading to decreased
social trust in general. Aarøe, Osmundsen, and Petersen
describe how pathogen avoidance motivations should
be associated with avoidance of anyone regardless of
their group membership, and they show evidence that
generalized social trust is more central to the effects
of pathogen avoidance motivations than out-group
prejudice.17 Specifically, across three samples of U.S.
adults, Aarøe, Osmundsen, and Petersen show that
individual differences in pathogen-related disgust sen-
sitivity are associated with trust in others regardless of
group affiliation and that generalized social trust largely
mediates the relationship between disease salience and
feelings toward out-groups.

The proposed explanation for these findings is that
the primary function of the BIS is not necessarily to
distinguish between in-groups and out-groups but to
motivate individuals to avoid those who exhibit only
‘‘weak ties’’ with an individual (i.e., those in an indi-
vidual’s extended social network). Indeed, Aarøe, Os-
mundsen, and Petersen find that pathogen avoidance
motivations predict negative attitudes toward in-group
members who have only weak ties with the respon-
dent. This work suggests that the relationships between
disease salience and attitudes toward out-groups ob-
served in previous research may be masking the effects
of deep-seated contamination fears more broadly. How-
ever, it also suggests that the effects of disease salience
are ubiquitous and influence attitudes toward others in
a way that extends beyond simply avoiding physical
contact with infected individuals. Social ties in general
may be adversely affected by disease salience.

Although Aarøe, Osmundsen, and Petersen find ev-
idence that the BIS does not operate through increased
out-group prejudice per se, they also do not claim
that group affiliation is entirely unrelated to pathogen
avoidance motivations. In one analysis, they find that
pathogen avoidance motivations are independently
related to perceptions of immigrants beyond the indirect
influence through generalized social trust, which they
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explain as possibly being due to a number of factors
such as those already outlined by the existing BIS liter-
ature (e.g., cultural differences between groups in terms
of hygiene or sanitation practices), the possibility that
physical differences such as skin tone variation might be
used as a cue for infection, or a sort of ‘‘spillover’’ from
mechanisms that are already in place to aid in coalition
building. In other words, although the BIS seems to
operate predominantly through generalized social trust,
there are nonetheless psychological mechanisms in
place that may make the effects of the BIS somewhat
asymmetrical depending on group affiliation.

The degree to which out-group prejudice, fear of
physical contamination, and decreased generalized so-
cial trust underlie the effects of the BIS has important
ramifications for how we should expect an event such
as a disease outbreak to influence public opinion to-
ward humanitarian aid. If the mechanism of the BIS
is decreased generalized social trust, we should expect
disease salience not to affect attitudes toward foreigners
and for disease salience to decrease support for aid
regardless of who is the target of the aid. Further, if fear
of physical contamination is key, disease salience should
only influence support for aid that brings with it the
possibility of infection. Alternatively, if out-group prej-
udice lays at the core of the BIS, disease salience should
directly influence attitudes toward foreigners, and its
effects should be limited to (or at least stronger for) aid
to populations that are overtly categorized as foreign.
Further, disease salience should influence support for
any policy that aids foreign populations regardless of
whether there is an immediate risk of infection because
xenophobia in general has increased.

Current research

The BIS literature offers a promising theoretical
model for understanding attitudes toward humanitar-
ian aid in the face of disease outbreak. This study
seeks to develop such a framework and, in doing
so, to test a critical assumption regarding the causal
mechanisms of the BIS. Research on the BIS has yet
to fully test the proposed causal relationship between
disease threat, out-group prejudice, and relevant policy
attitudes. Most studies rely on known correlational
relationships between disgust or disease sensitivity and
prejudiced attitudes and behaviors and use measures
of out-group-related policy attitudes as measures of
out-group prejudice.12,4,15,10

The two studies presented here experimentally ma-
nipulate disease salience to ascertain its effects on policy
attitudes and to directly examine whether these effects
are mediated by xenophobia (gauged in two distinct
ways). Furthermore, these studies test whether disease
salience and/or xenophobia affects attitudes toward two
kinds of humanitarian aid: housing refugees and send-
ing foreign aid. The findings of these studies suggest
that disease salience has no causal effect on general
levels xenophobia (without this main effect, xenopho-
bia cannot mediate the relationship between disease
salience and policy attitudes), and the effect of disease
salience on policy attitudes is constrained to policies
involving potential contact with infected populations,
implying that the effects are associated with fear of
contamination rather than animus toward foreigners.
These findings hold substantial implications for under-
standing public opinion toward a range of other con-
temporary international events and issues such as other
virus outbreaks (e.g., Zika), refugee crises (e.g., Syria),
immigration, and vote choice.

Study 1

The purpose of Study 1 was to examine the rela-
tionship between disease salience and attitudes toward
foreign aid policies that do not pertain explicitly to
disease. The initial task of this study was to exam-
ine how people’s attitudes toward two humanitarian
policies, sending foreign aid to a country and bringing
refugees into the United States, change when disease
is salient. These two forms of humanitarian aid were
chosen to test a gap in the literature concerning the as-
sumed mechanism of the BIS. Schaller and Park suggest
that as disease becomes salient, people become increas-
ingly xenophobic.18 However, tests of this hypothesis
have been limited to policy attitudes involving potential
contact with infected populations. On the one hand,
if the effects of disease salience are due to an increase
in xenophobia broadly, effects should generalize to any
outcome involving assisting out-groups. On the other
hand, if the effects of disease salience are due to general
contamination fears rather than increased xenophobia,
these effects should be limited to attitudes regarding
policies that involve potential contact with another pop-
ulation (such as housing refugees).

To test these hypotheses, we utilized a survey exper-
iment about the 2014 Ebola outbreak, which occurred
a few months prior to data collection. The experiment
manipulated the placement of four questions pertaining
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to the Ebola outbreak: half of the participants were
asked these questions at the beginning of the survey, and
half of the participants were asked these questions at the
end of the survey. Thus, half of the sample was primed
with questions about Ebola before reporting support for
humanitarian aid and the other half of the sample was
not. The Ebola questions gauged how threatened the
participant was by Ebola (e.g., ‘‘Ebola is a virus that has
been in the news recently. How threatened do you feel
by the spread of the Ebola virus?’’) as well as perceptions
of the American health care system’s ability to deal with
an outbreak.

Data
A total of 273 participants were recruited through

Amazon’s Mechanical Turk (MTurk) on December 10,
2014. This sample was characteristic of a typicalMTurk
sample, which suggests a level of external validity
slightly higher than that of student samples but lower
than a national probability sample.19,20 Specifically,
compared with representative samples of the United
States, the sample was fairly educated (median= ‘‘some
college’’), young (median = 30 years old), Democratic
(72% Democratic or leaning Democratic, 4% Inde-
pendent, 24% Republican or leaning Republican), and
slightly liberal (M = 3.20, SD = 1.56) on a 7-point
scale, with higher values indicating a more conservative
ideology.

Two participants failed an attention check question
that required participants to choose a particular re-
sponse option to a survey item ‘‘to ensure that responses
were coded correctly.’’ However, these participants were
included in all analyses because the attention check was
after the experimental manipulation. Nonetheless, all
results are substantively identical when these partici-
pants are omitted from analyses.

Design and measures
Participants were randomly assigned to either the

Ebola prime condition or the control condition. In the
Ebola prime condition, questions about the Ebola out-
break were asked first in the survey, whereas these ques-
tions appeared last (and in reverse order) in the control
condition. The questions (in the order they were pre-
sented for the Ebola prime condition) were as follows:
‘‘Ebola is a virus that has been in the news recently.
How threatened do you feel by the spread of the Ebola
virus?’’ (1 = not at all threatened, 5 = extremely threat-
ened); ‘‘From what continent did the current Ebola out-
break originate?’’ (1 = Asia, 2 = Europe, 3 = Africa,

4=North America, 5= South America, 6= Australia);
‘‘The American health care system has the capacity to
deal with the Ebola virus’’ (1 = strongly disagree, 5 =
strongly agree); and ‘‘The health care systems of coun-
tries in western Africa have the capacity to deal with
the Ebola virus’’ (1 = strongly disagree, 5 = strongly
agree). Most participants did not feel threatened by
Ebola (M = 1.69, SD = .79), which is expected given
that several months had passed since peak media cov-
erage of the Ebola epidemic. It should nonetheless be
expected that the prime increased the cognitive accessi-
bility of thoughts about the Ebola outbreak.

The main dependent variables gauge support for
two humanitarian policies. Participants were asked the
degree to which they support or oppose two policies
regarding humanitarian aid: ‘‘The United States sending
foreign aid to disadvantaged countries’’ and ‘‘People
from disadvantaged countries coming to the United
States to receive American aid’’ (1 = strongly oppose,
5 = strongly support). There was substantial variation
on both variables, with participants being somewhat
less likely to support the second item (M = 3.04,
SD = 1.08), which involves people from disadvantaged
countries coming to the United States for aid, than the
first item (M = 3.71, SD= 0.96), which involves sending
aid to disadvantaged countries. The two variables
were significantly correlated but far from redundant
(r = 0.52, p < 0.001).

Disease anxiety and xenophobia were also measured
(for item wording, see Appendix A). Disease anxiety
was measured to gauge individual-level differences in
the degree to which people are made anxious by the
thought of disease. This measure is a complementary
way of estimating the threat of disease alongside the
experimental manipulation. Disease anxiety was mea-
sured using a modified version of the six-item Death
Anxiety Scale21 in which the word ‘‘death’’ was simply
replaced with the word ‘‘disease’’ (M = 3.02, SD = 0.74,
α = 0.80). Xenophobia was measured to test the degree
to which the effects of disease salience were mediated
by negative attitudes toward foreigners. Xenophobia
was assessed using 13 items asking respondents to rate
the degree to which they felt specific discrete emotions
toward foreigners on a five-point scale (scored so that
higher numbers indicate more negative feelings; M =
2.20, SD = 0.64, α = 0.92). Critically, this measure
was chosen in part so that xenophobia could be gauged
independently from policy attitudes.
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Figure 1. Study 1. Effects of Ebola prime on humani-
tarian aid. Note: Error bars illustrate 95% confidence
intervals.

Results

ANOVAs were first conducted to estimate mean dif-
ferences between conditions in the variables of interest.
As shown in Figure 1, between-groups ANOVAs show
that support for bringing refugees from developing
countries to the United States was significantly lower
in the Ebola prime condition (M = 2.92, SD= 1.00)
than in the control condition (M = 3.19, SD= 1.16;
F[1, 271] = 4.16, p < 0.05, d = 0.249), but there was
no significant difference between the Ebola prime con-
dition (M = 3.72, SD= 0.94) and the control condi-
tion (M = 3.69, SD= 0.98) in attitudes toward sending
foreign aid to developing countries (F[1, 271] = 0.07,
p= 0.789, d = 0.031). However, contrary to the hypoth-
esis that a disease prime would increase xenophobia,
there was no significant difference in xenophobia be-
tween the Ebola prime condition (M = 2.22, SD= 0.68)
and the control condition (M= 2.18, SD= 0.60; F[1,271]
= 0.18, p= 0.671, d = 0.062). The lack of an effect of
condition on xenophobia suggests that the effects of
disease salience were not mediated by xenophobia.

The effect of condition on attitudes toward refugees
but not sending foreign aid was corroborated by or-
dered logistic regression models predicting each de-
pendent variable with condition while controlling for
ideology, sex (coded with female as the reference cat-
egory), race (white versus nonwhite, with white as the
reference category), age, and level of education. Each
model also included the disease anxiety variable as a
predictor in order to estimate the role of individual
differences in disease-related anxiety alongside the

effects of the experimental disease prime. Further, two
additional models were estimated including xenophobia
as a predictor of each humanitarian aid variable. Or-
dered logistic regression was used to account for the fact
that the dependent variables are interval-level measures
and therefore ordered logit represents a more appropri-
ate model than simple linear regression. Table 1 reports
the results of these models.

Regarding attitudes toward sending foreign aid, nei-
ther disease salience nor individual differences in disease
anxiety were significant predictors. However, both the
Ebola prime and individual differences in disease anxi-
ety predicted attitudes toward bringing refugees into the
United States. Individuals in the Ebola prime condition
and individuals high in disease anxiety were signifi-
cantly less likely to express support for refugees. Addi-
tionally, conservatism was significantly associated with
opposition to both types of aid, and age had a significant
negative relationship with support for refugees. Crit-
ically, although xenophobia was negatively related to
both humanitarian aid variables and individual differ-
ences in disease anxiety were correlated with xenopho-
bia (r = 0.252, p < 0.001), condition and disease anx-
iety continued to significantly predict attitudes toward
refugees when xenophobia was included as a predictor
indicating independent effects of both.

These independent effects suggest there are con-
textual factors beyond xenophobia driving the effects
of disease salience and anxiety on attitudes toward
refugees. Therefore, there is support for the baseline
hypothesis that disease salience has a conservatizing
effect on attitudes toward humanitarian aid, but only
with regard to policies that involve the threat of contact
with infected individuals. Given that disgust sensitivity,
which may reasonably be related to disease anxiety,
has been related to both sex22,23,24,25 and ideology26,27

in prior literature, we ran models interacting both
condition and xenophobia with sex and ideology to
see whether our primary results varied across these
variables. No interactions were significant. The rela-
tionships between disease anxiety, xenophobia, sex, and
ideology are reported in Appendix B.

It might also be the case that the relationship between
disease salience and xenophobia is one of moderation
rather than mediation. That is, an alternative interpre-
tation of the BIS literature might suggest that rather
than directly increasing xenophobia, disease salience
influences the effects of xenophobia by triggering and
exacerbating the conservatizing effects of preexisting
xenophobia. Therefore, we also tested whether disease
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Table 1. Study 1. Ordered logits predicting support for humanitarian aid with condition, disease anxiety, and
xenophobia.

Without xenophobia With xenophobia
Monetary aid Refugees Monetary aid Refugees

Ebola prime 1.084 0.632* 1.239 0.624*
(0.679, 1.731) (0.404, 0.984) (0.768, 2.004) (0.398, 0.976)

Disease anxiety 0.726^ 0.557*** 0.982 0.672*
(0.522, 1.009) (0.406, 0.760) (0.696, 1.386) (0.486, 0.927)

Xenophobia — — 0.193*** 0.334***
(0.123, 0.299) (0.225, 0.492)

Ideology 0.790** 0.707*** 0.876 0.759***
(0.675, 0.921) (0.607, 0.820) (0.746, 1.026) (0.651, 0.883)

Male 1.148 0.902 1.316 0.955
(0.716, 1.841) (0.578, 1.405) (0.811, 2.142) (0.608, 1.499)

Nonwhite 0.801 0.888 0.728 0.854
(0.450, 1.431) (0.514, 1.534) (0.403, 1.311) (0.490, 1.485)

Age 0.99 0.976* 0.988 0.973*
(0.968, 1.013) (0.955, 0.997) (0.965, 1.011) (0.952, 0.994)

Education 1.073 1.115 1.116 1.146^
(0.915, 1.259) (0.958, 1.300) (0.949, 1.314) (0.984, 1.337)

~1 −5.026*** −6.144*** −7.608*** −7.920***
(0.919) (0.880) (1.022) (0.955)

~2 −3.614*** −4.347*** −6.092*** −6.011***
(0.875) (0.841) (0.968) (0.907)

~3 −2.679** −2.931*** −5.062*** −4.502***
(0.865) (0.822) (0.949) (0.880)

~4 0.154 −0.638 −1.716** −2.054**
(0.847) (0.820) (0.899) (0.963)

N 271 271 271 271

Note: Coefficients are odds ratios with 95% confidence intervals in parentheses (~ indicates thresholds with standard errors in parentheses).
***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.

salience moderated the role of xenophobia by running
the same models but with interactions between con-
dition and xenophobia. Significant interactions were
found predicting both dependent variables, but in the
opposite direction from what would be expected ac-
cording to this interpretation of the BIS literature. The
relationship between xenophobia and support for send-
ing foreign aid was significantly weaker in the Ebola
prime condition than in the control condition (OR =
2.654, 95% CI = 1.242–5.727, p < 0.05), and the same
pattern was evident regarding the relationship between
xenophobia and support for housing refugees (OR =
3.832, 95%CI= 1.814–8.237, p < 0.001). These results
suggest that disease salience did not moderate the effects
of xenophobia in such a way that the conservatizing
effects of xenophobia were exacerbated.

Given that the nature of xenophobia and human-
itarian aid attitudes may be related to race, we also

conducted all analyses with white participants only (n =
218) and found no differences in results. Further, we
interacted both condition and disease anxiety with race
to see whether race moderated the results, and we found
no differences in results.

Discussion of Study 1

The results of this study provide evidence in support
of the overarching hypothesis that disease salience
and disease-related attitudes significantly influence a
particular type of humanitarian aid — attitudes toward
bringing refugees to the United States — but have no
relationship with attitudes toward sending foreign aid
to developing countries. This finding is demonstrated
experimentally and correlationally. Individuals given a
simple prime regarding the 2014 Ebola outbreak were
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significantly less likely to support bringing refugees to
the United States, even though the policy had noth-
ing to do with the refugees being diseased or from
a disease-stricken country. The relationship between
individual-level variation in disease anxiety and support
for refugees corroborates this framework. Individuals
who generally feel more anxious at the thought of
disease were significantly less likely to support bringing
refugees to the United States, which is predicted by
the BIS literature.18 However, there is no evidence that
disease salience leads tomore xenophobic attitudes, that
the effects of disease were mediated by xenophobia,
or that the effects of xenophobia were moderated by
disease salience, which runs counter to most existing
theories. Instead, it seems the link between disease
and attitudes toward refugees is direct and based on
generalized contamination fears.17

There are several limitations to this experiment. The
disease prime in this study was specifically related to
the 2014 Ebola outbreak, and so it is unknown whether
this effect would be replicated using other diseases or if
disease were referred to in a general sense. Critically, it is
also impossible to know whether the effect of the prime
was due to disease salience or to tragedy more broadly.
Would the same effect occur if the prime referred to
another tragic event such as war or natural disaster?
Further, although the survey was administered several
months after the initial Ebola outbreak in 2014, and
participants reported being mostly unthreatened by the
Ebola virus, it is nonetheless possible that the relative
salience of the Ebola outbreak made the prime more
effective than it would have been otherwise.

The tests of mediation by xenophobia were also
limited. Although the effects of disease salience were
tested experimentally, the mediating role of xenophobia
on those effects was only correlational, as xenophobia
was measured using a survey battery and not manip-
ulated. Thus, the analyses of Study 1 test only the
correlations that would be expected if mediation were
occurring. Manipulation of the mediator, xenophobia,
would be necessary to properly examine a causal link
between disease, xenophobia, and humanitarian aid
attitudes.28,29,30 Finally, the measure of xenophobia
in this experiment was an adaptation of a scale that
measures positive and negative affect generally rather
than a validated measure of prejudice toward foreign-
ers. The intention here was to measure attitudes toward
foreigners as broadly as possible, but it can reasonably
be argued that the measure did not gauge xenophobia

adequately enough to test its role properly. All of these
limitations were addressed in Study 2.

Study 2

Study 2 sought to corroborate the findings of Study 1
while providing an experimental test of the media-
tional role of xenophobia. Participants simply indicated
whether they support or oppose providing humanitar-
ian aid to a foreign country as described in a vignette.
Four factors were manipulated with regard to how
the aid was described: (1) whether the crisis at hand
involved disease (rather than some other crisis), (2) the
country affected by the crisis (a country in Africa or
a country in Europe), (3) the institution providing the
assistance (government or charity), and (4) whether the
assistance was in the form of monetary aid or bring-
ing refugees to the United States. If disease salience,
rather than the salience of any tragic event, influences
humanitarian policy attitudes, support for assistance
should be lower when the crisis involves disease than
when it involves some other crisis. Crucially, the effect
of disease should only be evident when assistance
involves housing refugees rather than sending monetary
aid, as housing refugees entails an immediate risk
of infection. Thus, an interaction between crisis type
and support type is expected when support will be
negatively influenced only when dealing with refugees
from diseased countries.

Further, if xenophobia is influenced by disease
salience and mediates the effects of disease salience on
policy attitudes, the effects of disease salience should be
dependent on which country is affected by the disease.
Any country besides one’s own may be reasonably
perceived as an out-group, and sowemay expect disease
salience to decrease support for humanitarian aid to
all other countries, but countries perceived as more
foreign should experience a steeper decrease in support
in the face of disease outbreak compared with countries
perceived as less foreign.4 Therefore, it is expected that
disease will have a greater impact on opposition to
housing refugees when the affected country is in Africa
than when it is in Europe. In effect, having the affected
country located in Europe should make the xenophobia
triggered by disease salience less relevant than when the
affected country is located in Africa. Finally, the source
of humanitarian assistance was manipulated (charity or
government) to investigate and rule out the possibility
that the effect of disease salience might be limited to
government action.
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Data
Another MTurk sample was recruited (N = 1,608)

between July 20 and July 21, 2015, to experimentally
test our hypotheses. Ninety-seven participants failed to
correctly answer the attention question, resulting in a
sample of 1,511. Participants who failed the attention
check question were omitted from all analyses because
the attention question asked which continent was ref-
erenced in the vignette, which we considered to be a
critical component of the manipulation being success-
ful. Nonetheless, all results are substantively identical
when analyses are conducted including these partici-
pants. The sample was very similar demographically
to the sample in Study 1. Specifically, the sample was
fairly educated (median = ‘‘college graduate’’), young
(median = 28 years old), Democratic (62% Democratic
or leaning Democratic, 17% independent, 21% Repub-
lican or leaning Republican), slightly liberal (M = 3.19,
SD = 1.54), 60% male, and 77% white.

Design and measures
The primary independent variables of interest were

all experimentally manipulated in a 2 (type of crisis)×2
(affected country)×2 (source of assistance)×2 (type
of assistance) between-subjects design. All analyses
involving the source of assistance manipulation are pre-
sented only in Appendix B. Participants were randomly
assigned to one of 16 conditions, yielding just under 100
participants in each condition. Participants were asked
to indicate the extent to which they would support or
oppose humanitarian aid as proposed in a vignette. The
vignette prompt can be seen here, with each block of
text that was manipulated appearing in bold:

A (natural disaster/disease outbreak [type of cri-
sis]) has ravaged a country in (Eastern Europe/
Eastern Africa [affected country]). In response,
(a humanitarian organization in the United States/
the United States government [source of assis-
tance]) has agreed to (bring in refugees from that
country to the United States/send monetary aid
from the United States to that country [type of
assistance]).

After indicating their level of support or opposition for
this aid, participants were asked which continent the
assistance was aimed at helping as an attention check
and then completed several demographic questions.

Results

Ordered logit models (accounting for the interval-
level nature of the dependent variables) were estimated
regressing support for assistance on dummy variables
for all possible interactions between conditions (includ-
ing the four-way interaction between all conditions and
all lower-order interactions within the four-way interac-
tion), and controls for self-reported ideology, sex, age,
race, a dummy variable for being from the South, and a
dummy variable for being a born-again Christian. Sep-
arate models were run estimating the four-way interac-
tion between all of the conditions, each of the three-way
interactions, and each of the two-way interactions, as
well as each interaction separately.

In the interest of presenting the results most crucial
for testing this article’s hypotheses, Table 2 shows the
odds ratios for the effects of each covariate for just
three models (for full model results, see Appendix B).
The four-way interaction between all conditions was
not significant, and so those results are not shown. The
first column shows the results for a model that only
estimated the three-way interaction between the disease
condition, the Africa condition, and the refugee condi-
tion, as this three-way interaction represents the test of
the hypothesis that out-group prejudice will mediate the
effect of disease salience on humanitarian aid support,
and this effect will be constrained to refugee support
(rather than sending monetary aid) because of the fear
of contamination associated with out-groups. The sec-
ond column shows the results of a model estimating
only significant two-way interactions (interactions in-
volving the government condition are shown in Ap-
pendix B). The crucial interactions in this model are the
interaction between the disease and Africa conditions
and the interaction between the disease and refugee
conditions.

If out-group prejudice is the mechanism by which
disease salience influences policy attitudes but this is
not necessarily dependent on contamination fears, we
should see a significant interaction between the disease
and Africa conditions such that the effect of being in the
disease condition is stronger (if not only evident) when
the affected country is in Africa. If fear of contamination
is the mechanism by which disease salience influences
policy attitudes but this is not necessarily dependent on
out-group prejudice, we should see a significant inter-
action between the disease and refugee conditions such
that the effect of being in the disease condition is only
evident when the aid involves refugees (and thus direct
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Table 2. Study 2. Ordered logits predicting aid support by condition.

Three-way Two-way Main effects
Disease condition 0.960 0.889 0.504***

(0.654, 1.411) (0.677, 1.166) (0.416, 0.610)

Africa condition 0.869 0.802 0.674***
(0.591, 1.277) (0.611, 1.053) (0.557, 0.815)

Government condition 0.798* 0.578*** 0.801*
(0.660, 0.965) (0.439, 0.760) (0.662, 0.967)

Refugee condition 0.517*** 0.350*** 0.233***
(0.351, 0.761) (0.235, 0.519) (0.190, 0.285)

Ideology 0.691*** 0.695*** 0.692***
(0.645, 0.740) (0.648, 0.744) (0.646, 0.741)

Male 0.992 0.990 0.989
(0.812, 1.211) (0.810, 1.208) (0.810, 1.206)

Age 0.994 0.994 0.994
(0.984, 1.004) (0.984, 1.004) (0.984, 1.004)

White 1.202 1.217^ 1.216
(0.959, 1.507) (0.970, 1.525) (0.922, 1.445)

South 0.836 0.843 0.833^
(0.674, 1.037) (0.680, 1.045) (0.672, 1.031)

Born-again 1.340^ 1.299^ 1.317^
(0.984, 1.827) (0.955, 1.771) (0.969, 1.794)

Disease × refugee 0.289*** 0.320*** —
(0.167, 0.500) (0.218, 0.470)

Africa × refugee 0.632^ 0.707^ —
(0.367, 1.087) (0.483, 1.034)

Disease × Africa 0.872 — —
(0.507, 1.501)

Disease × Africa × refugee 1.200 — —
(0.560, 2.573)

~1 −5.458*** −5.644*** −5.835***
(0.294) (0.306) (0.280)

~2 −3.879*** −4.065*** −4.302***
(0.271) (0.285) (0.256)

~3 −2.922*** −3.105*** −3.377***
(0.263) (0.277) (0.246)

~4 −0.402 −0.569* −0.874***
(0.252) (0.264) (0.231)

N 1,511 1,511 1,511

Note: Coefficients are odds ratios with 95% confidence intervals in parentheses (~ indicates thresholds with standard errors in parentheses).
***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.

contact with potentially infected individuals). Finally,
the third column contains the main effects of each con-
dition without any interactions to get a sense of the
effects of each manipulation in the aggregate.

In the main effects model, all experimental manip-
ulations had significant aggregate effects. Overall, aid
support was significantly lower when the crisis involved

disease (rather than a natural disaster), when the af-
fected country was in Africa (rather than Europe), when
the aid was coming from the government (rather than
charity), and when the aid involved housing refugees
(rather than sending monetary aid). In the first column,
the three-way condition between the disease, Africa,
and refugee conditions was not significant, and further
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analyses showed that no other three-way interactions
were significant. However, there were two significant
two-way interactions. In the second column, a signif-
icant two-way interaction exists between the disease
condition and the refugee condition. This interaction
means that when assistance involved sending monetary
aid, support did not differ depending on whether the
crisis involved disease or a natural disaster. Yet when
the assistance involved housing refugees, support was
significantly lower when the crisis involved disease than
when it involved a natural disaster (OR = 0.282, 95%
CI = 0.190–0.416, p < 0.001). This corroborates the
finding in Study 1 that disease salience lowers support
for humanitarian aid, but only when the aid involves
possible contact with foreign individuals.

The interaction between the disease and Africa con-
ditions was not significant, suggesting that the effects
of out-group prejudice were not influenced by disease
salience. In conjunction with the fact that the inter-
action between the disease condition and the refugee
condition was not dependent on whether the affected
country was in Africa or Europe, this suggests that
contrary to the hypothesis that disease salience operates
through (or moderates the effects of) out-group preju-
dice and xenophobia, the role of out-group prejudice
was equal whether the aid was for a disease outbreak
or a natural disaster. Also, contrary to the hypothesis
that out-group prejudice mediates the effect of disease
on attitudes toward refugees, disease salience exhibited
an effect on support for housing refugees regardless of
the target country. Figure 2 illustrating the interaction
between the disease condition, Africa condition, and
refugee condition shows that this interaction did not
differ depending on whether the affected country was
in Africa or Europe.

Given the fact that the country of origin manipu-
lation was explicitly tied to race, we also conducted
all analyses with white participants only (n = 1,160)
and found no differences in results. Further, we inter-
acted race with every condition variable (and each of
the higher-order interactions between conditions) to see
whether race moderated the results. We found only one
significant interaction whereby the effect of being in the
disease condition was significantly diminished among
whites compared to nonwhites (OR = 1.557, 95% CI=
1.014–2.392, p < 0.05).

There was also a marginal two-way interaction
between the Africa condition and the refugee condition,
such that when aid was monetary, support was no
different when the affected country was in Europe

Figure 2. Study 2. Predictive margins of aid support by
condition. Notes: Error bars represent 95% confidence
intervals. Estimates are the marginal mean estimates
corresponding to a three-way interaction between the
disease condition, the Africa condition, and the refugee
condition. The two-way interaction between the disease
condition and the refugee condition is significant, but
this interaction does not vary across the Eastern Europe
and Africa conditions. Further, these estimates average
over the government and charity conditions, as results
did not differ across these conditions.

than when it was in Africa, but when aid involved
refugees, support was significantly lower when the
affected country was in Africa than when it was in
Europe (OR= 0.590, 95%CI= 0.402–0.866, p < 0.01).

A significant two-way interaction was also found
between the government condition and the refugee con-
dition. Although support was significantly lower when
it was coming from the government rather than a pri-
vate charity when the aid involved refugees, when the
aid was monetary, there was no difference in support
between the government condition and the charity con-
dition (OR= 1.067, 95%CI= 0.726–1.567, p = 0.741).
Support for refugees was nonetheless lower than sup-
port for monetary aid in both the government and char-
ity conditions.

Interactions between each condition variable and sex
as well as ideology were tested given the aforementioned
literature relating disease anxiety and xenophobia to
sex and ideology. No interactions were statistically
significant.
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Discussion of Study 2

The primary findings of Study 1 — that disease
salience reduced support for bringing refugees to the
United States but not for providing monetary aid and
that the effect on refugee support was not mediated by
group-based prejudice — was corroborated in Study 2.
Several limitations of Study 1 were addressed. Study 2
primed participants with disease in a general sense
rather than priming the 2014 Ebola outbreak specif-
ically. Thus, the findings of Study 2 suggest that the
effects of disease salience are not limited to contextual
facets of the Ebola outbreak. Critically, Study 2 also
contained a manipulation of whether the humanitarian
aid was in response to a disease outbreak or to a
natural disaster, and so this study provided evidence
for the hypothesis that the mechanism by which disease
salience influences support for refugees is through fear
of contamination. Finally, although individual differ-
ences in out-group prejudice were not directly manipu-
lated, the country of origin manipulation allowed for an
experimental examination of differences in support that
would be expected if out-group prejudice was the mech-
anism by which disease salience influenced support for
refugees. Support for aid was indeed lower when the
country of origin was in Africa than when it was in Eu-
rope, and there was some evidence that this anti-Africa
bias was greater when aid involved refugees than when
it involved monetary aid, but, crucially, the effect
of disease on refugee support was not dependent on
whether the country of origin was in Africa or Europe.

Limitations

Several limitations exist across the two studies. First,
both samples were relatively young, liberal/Democratic,
and well educated, which is typical for online samples
such as these but nonetheless may limit the general-
izability of these results. For example, mean levels of
support for humanitarian aid were quite high and xeno-
phobia was relatively low in the aggregate, so it could be
the case that manipulating aid support and xenophobia
among these individuals is more difficult than it would
be in a more diverse sample. We do not consider this
limitation critical, as the hypothesized effects of the
manipulations were to decrease support for humani-
tarian aid and increase xenophobia, and so there was
adequate room for movement in both samples. Also,
some work has shown that, broadly, the psychological
profiles of liberals and conservatives in MTurk samples

closely mirror those of liberals and conservatives in the
general public.19 Nonetheless, it remains possible that
the manipulations in our studies would have different
effects on more representative samples.

Another limitation is that both studies primed dis-
ease with text-based prompts. Although the text-based
primes have consistently influenced support for refugees
in the expected ways, it may be the case that a more
powerful, visceral prime is necessary to create mea-
surable changes in xenophobia. With regard to the
measurement of xenophobia, it may be reasonably
argued that the measures used so far have yet to
properly gauge xenophobia as it relates to attitudes
toward refugees. The measure used in Study 1 was not a
well-validated survey instrument, and the manipulation
used in Study 2 was aimed at race-based prejudice
rather than xenophobia, and thus evidence of mediation
by out-group prejudice would have been evidenced by
differences in support when the refugees are ‘‘more of
an out-group.’’ This was done because all refugees are
foreign by definition, and so it would be impossible
to manipulate refugees to be members of an in-group
versus an out-group.

However, it may be the case that out-group prejudice
nonetheless serves as the mechanism by which disease
salience influences support for refugees, but this medi-
ation is more context-dependent — that is, it may be
expressed through attitudes toward foreigners, specifi-
cally, and not through other forms of out-group preju-
dice. Future work should aim toward a more direct test
of the in-group/out-group dynamics as they pertain to
our findings. It is quite possible that the ‘‘foreignness’’ of
Eastern Europeans was still able to function as a disease
cue for our American sample. It is possible the results
would differ if we also included a condition dealing with
aiding a disease outbreak going on in the United States.
We would still expect disease avoidance to play a major
role in shaping attitudes in an American context, but it is
possible that we may also find the mediating or moder-
ating influence of xenophobia that we did not find in the
present study. This is an important empirical question
that we will leave for future researchers to answer.

Some readers may be concerned that the measures
of xenophobia used in this article capture xenophobia
as a trait rather than as a state. The worry here is that
traits remain relatively immutable and are not as suscep-
tible to short-term influences such as disease salience.
In fact, there is plenty of evidence here to suggest that
xenophobic feelings prior to engaging in these studies
play a significant role in the development of attitudes
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toward humanitarian aid. This worry is greatest with
the first measure of xenophobia. Yet, a strength of this
study is that we examined the role of xenophobia in
multiple ways. In Study 1, we overtly measured feel-
ings toward foreigners, and in Study 2, we used an
experimental manipulation to determine whether the
effects of disease salience depended on the group being
assisted. Across both studies, the results remained the
same regardless of how we gauged xenophobia.

Even through different manipulations of disease
salience and two different operationalizations of the
role of xenophobia, there were no major differences
on our outcomes of interest. Had there been a single
operationalization of xenophobia used in both stud-
ies, it would be difficult to predict how the evidence
presented here would have differed. Perhaps the results
would diverge, but that is an empirical question best left
to future research. Moving forward, studies examining
the linkages between disease, xenophobia, and policy
outcomes need to focus on building evidence that is
both convergent and replicable. Here our focus was on
convergent validity. We plan to build on our findings
with other measures and manipulations aimed at gaug-
ing xenophobia and disease threat while working to
replicate results with the measures used in this study.

A final limitation of Studies 1 and 2 is that out-
group prejudice was gauged in ways that were reliant on
explicit attitude measures. Across studies, evidence of
xenophobia mediating the relationship between disease
salience and refugee support could only be obtained if
participants were willing and able to convey the influ-
ence of xenophobia through survey measures. However,
decades of research have shown that self-report mea-
sures are limited in their capacity to accurately ascertain
preferences because of factors such as social desirability,
and so implicit measures are often useful in gauging peo-
ple’s preferences.31,32 As group-related attitudes of indi-
viduals are often motivated to inhibit or edit prejudiced
responses, this is especially concerning.33,34 The degree
to which social desirability may have led to artificially
low reported levels of xenophobia in this study so far
cannot be properly estimated.

In Study 1, there was no evidence of particularly
negative feelings toward foreigners, but there was also
no baseline measure to compare against (e.g., feelings
toward Americans) and so a meaningful estimate of
overall xenophobia in that sample cannot be obtained.
In Study 2, there was indeed a main effect of the Africa
condition, but since this is a between-person compar-
ison, it is still impossible to say whether the effects

of the Africa condition, and potentially mediation of
disease salience by automatic, nonconscious out-group
prejudice triggered by the Africa condition, were un-
derestimated due to social desirability. Therefore, it is
possible given the explicit nature of the measures em-
ployed in Studies 1 and 2 that the role of xenophobia
has thus far gone unobserved but is nonetheless present.
Future research might utilize implicit attitude measures
to detect changes in levels of xenophobia that occur at
the automatic level.

Discussion

Disease salience consistently reduced support for
housing refugees in the United States but not for send-
ing foreign aid to developing countries. This provides
evidence that the BIS is a suitable theoretical model
for understanding attitudes toward assisting developing
countries. However, the distinction between types of hu-
manitarian aid is important. By separating out support
for aid alternatives, we showed how the prospect of
disease influences these attitudes. If aid organizations
— governmental or nongovernmental — seek to assist
disease-stricken countries in the future, they should
consider the implications of disease salience for differ-
ent types of aid. Indeed, it seems the easiest political
route for these agencies may often be to simply assist
disease-stricken foreign countries by sending foreign
aid. Attitudes regarding aid are only swayed by disease
when the aid requires people from those countries to
come to the United States. The findings of this study
are therefore concerning when the optimal form of aid
involves housing refugees, as the salience of disease may
substantially inhibit support for such policies.

Any existing effect of disease salience on humanitar-
ian aid attitudes was not mediated by a corresponding
increase in xenophobic attitudes. It is still possible that
the BIS works to shape xenophobic attitudes, as Study
1 shows that self-reported disease anxiety is positively
correlated with xenophobic attitudes. A number of
studies in political science15,24 and psychology4,5,26

have pointed to the correlation between disease threat
or disgust and policies that protect in-group interests,
including recent correlational work regarding Ebola
specifically.11 Much of the existing literature on the
BIS assumes a causal relationship between disease and
xenophobia based on correlational results. Given the
nature of the experimental results for both studies
presented here, it is difficult to firmly conclude that the
relationship between disease anxiety and xenophobic
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attitudes is causal. This failure to find a causal rela-
tionship between disease salience and xenophobia is
important and calls into question a small but rapidly
growing literature in political science. Disease threat
and salience does influence attitudes toward humani-
tarian assistance, but this relationship seems influenced
by perceived disease proximity and weakened social ties
because of general fears of contamination rather than
xenophobia.17

The recent Syrian refugee crisis highlights the need
to further understand how particularized threats influ-
ence humanitarian aid attitudes. Was the widespread
European and American opposition to the relocation of
Syrian refugees in Western countries motivated by fears
of terrorism spreading like a virus, concerns about dis-
ease, or were these attitudes shaped more by preexisting
xenophobia, and to what extent was that xenophobia
shaped by fears of terrorism? Gadarian and Albertson
have demonstrated that in both instances — disease
and terrorism — the increased levels of anxiety lead to
biased information-searching processes and an increase
in support for protective policies that often violate civil
liberties.35,36,37

Another major question left to be answered is, what
are the contours of the behavioral immune system and
its effects on politics? Right now, the most convincing
narrative suggests a straightforward answer to this
question. People take sometimes extreme measures
to avoid getting sick, as illness can bring death and
thoughts of our ultimate demise. However, the effects
of disease salience on policy attitudes are more crosscut-
ting and pervasive than common sense might suggest,
as disease salience was shown to influence attitudes
toward refugees even when the refugees were not tied to
a disease outbreak (see Study 1). Therefore, the effects
of disease salience seem to be driven not by people’s con-
scious efforts to avoid infection, but rather by automatic
processes that trigger a desire for social distance. Yet
this increased fear of contamination does not seem to
make people more xenophobic; instead, this increased
fear seems to simply decrease support for policies that
may involve contact with others. Disease threat does
not appear to make people more xenophobic than their
day-to-day baseline level, but it does make people want
to avoid contact with foreign populations.

Throughout the past century, the world became a
smaller place. Once imposing distances became easier
to traverse, disease outbreaks in far-off lands suddenly
became immediate local concerns. At the same time,
global temperatures have increased and will continue

to change for the foreseeable future. The epidemiology
of infectious diseases such as malaria, dengue, Zika, and
Ebola will alter as a result, and diseases once thought to
be in the purview of the Global South may becomemore
common in once temperate locations.38 As these global
disease threats increase in conjunction with other types
of threat, we can expect an increase in refugees seeking
safe shelter elsewhere in the world. Even without the
specter of disease clouding our judgment, many would
rather see refugees settled outside of their communities
and are susceptible to threatening media frames.39 The
backlash to these types of policies is very real, and even
the simple threat of Ebola — without any additional
refugee threat framing — caused those in conservative
leaning states to vote even more Republican in the 2014
midterm elections.40 It is clear the BIS helps us to under-
stand more than attitudes toward foreigners. Therefore,
understanding its mechanisms is of the utmost impor-
tance as we move into an uncertain future.

Note
The R scripts to replicate analyses in the article

are available as supplementary material on Cambridge
Core.
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Appendix A

Study 1: Disease anxiety scale.

(Modified fromWong et al.’s 1994 Death Anxiety Scale.
5-point scale from ‘‘strongly disagree’’ to ‘‘strongly
agree.’’)

1. The prospect of disease arouses anxiety in me.

2. Disease is no doubt a grim experience.

3. I have an intense fear of disease.

4. I avoid thoughts of disease at all costs.

5. I always try not to think about disease.

6. I try to have nothing to do with the subject of
disease.

Study 1: Xenophobia scale.

(Modified from Watson & Clark’s 1988 PANAS bat-
tery. 5-point scale from ‘‘strongly disagree’’ to ‘‘strongly
agree.’’)

Prompt: Please rate the extent to which you agree
with the following statement: ‘‘I feel _____ with/toward
foreigners.’’

1. Content

2. Annoyed

3. Frustrated

4. Tense

5. Friendly

6. Comfortable

7. Agreeable

8. Angry

9. Joyous

10. Enthusiastic

11. Disgusted

12. Fearful

13. Anxious

Appendix B
Table 1. Study 1. Sex, disease anxiety, and xenophobia.

Sex Disease anxiety Xenophobia
Female 2.99 (0.70) 2.18 (0.62)
Male 3.03 (0.76) 2.21 (0.66)
t −0.516 −0.441
df error 250.46 246.66
p-value 0.606 0.660

Note: Cell entries are means with standard deviations in parentheses.

Table 2. Study 1. Correlations between ideology, disease
anxiety, and xenophobia.

Ideology
Disease anxiety 0.186**
Xenophobia 0.010

***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.
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Table 3. Study 2. Additional three-way interactions predicting aid support.

Model 1 Model 2 Model 3
Disease condition 0.536** 0.869 0.502***

(0.360, 0.798) (0.586, 1.290) (0.414, 0.608)

Africa condition 0.754 0.672*** 0.758
(0.509, 1.114) (0.555, 0.813) (0.511, 1.125)

Government condition 0.822 0.562** 0.538**
(0.560, 1.206) (0.381, 0.827) (0.365, 0.792)

Refugee condition 0.233*** 0.295*** 0.184***
(0.190, 0.285) (0.198, 0.440) (0.122, 0.276)

Ideology 0.692*** 0.696*** 0.695***
(0.646, 0.741) (0.649, 0.745) (0.648, 0.744)

Male 0.984 0.993 0.982
(0.806, 1.202) (0.813, 1.212) (0.804, 1.199)

Age 0.994 0.995 0.993
(0.984, 1.004) (0.985, 1.005) (0.983, 1.004)

White 1.156 1.206 1.182
(0.923, 1.447) (0.962, 1.512) (0.943, 1.480)

South 0.827^ 0.842 0.840
(0.667, 1.025) (0.679, 1.044) (0.678, 1.040)

Born-again 1.313^ 1.295 1.288
(0.966, 1.789) (0.952, 1.766) (0.947, 1.754)

Disease × Africa 0.810 — —
(0.470, 1.396)

Disease × government 0.954 1.048 —
(0.553, 1.646) (0.608, 1.806)

Disease × refugee — 0.313*** —
(0.181, 0.541)

Government × refugee — 1.856* 2.240**
(1.077, 3.200) (1.296, 3.878)

Africa × refugee — — 0.812
(0.471, 1.399)

Africa × government 0.864 — 1.134
(0.504, 1.480) (0.659, 1.952)

Disease × Africa × govt 1.316 — —
(0.616, 2.813)

Disease × government × refugee — 1.040 —
(0.486, 2.225)

Africa × government × refugee — — 0.737
(0.345, 1.572)

~1 −5.808*** −5.731*** −5.953***
(0.299) (0.301) (0.298)

~2 −4.274*** −4.157*** −4.415***
(0.277) (0.279) (0.276)

~3 −3.349*** −3.200*** −3.484***
(0.268) (0.271) (0.267)

~4 −0.845^ −0.664** −0.961***
(0.255) (0.257) (0.252)

N 1,511 1,511 1,511

Note: Coefficients are odds ratios with 95% confidence intervals in parentheses (~ indicates thresholds with standard errors in parentheses).
***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.
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Table 4. Study 2. Two-way interactions predicting aid support.

Model 1 Model 2 Model 3
Disease condition 0.523*** 0.479*** 0.900

(0.397, 0.687) (0.364, 0.630) (0.686, 1.180)

Africa condition 0.699** 0.674*** 0.673***
(0.533, 0.915) (0.557, 0.815) (0.556, 0.814)

Government condition 0.801* 0.762* 0.799*
(0.662, 0.967) (0.582, 0.998) (0.661, 0.966)

Refugee condition 0.233*** 0.233*** 0.411***
(0.190, 0.285) (0.190, 0.285) (0.312, 0.541)

Ideology 0.692*** 0.692*** 0.692***
(0.646, 0.741) (0.646, 0.740) (0.646, 0.741)

Male 0.988 0.989 0.996
(0.810, 1.206) (0.810, 1.207) (0.816, 1.216)

Age 0.994 0.994 0.995
(0.983, 1.004) (0.984, 1.004) (0.984, 1.005)

White 1.156 1.154 1.189
(0.923, 1.447) (0.922, 1.445) (0.948, 1.489)

South 0.831^ 0.831^ 0.837
(0.671, 1.030) (0.671, 1.029) (0.675, 1.037)

Born-again 1.316^ 1.319^ 1.331^
(0.968, 1.792) (0.970, 1.796) (0.978, 1.814)

Disease × Africa 0.931 — —
(0.637, 1.359)

Disease × government — 1.102 —
(0.755, 1.608)

Disease × refugee — — 0.315***
(0.215, 0.462)

~1 −5.815*** −5.862*** −5.561***
(0.285) (0.285) (0.284)

~2 −4.281*** −4.329*** −3.986***
(0.261) (0.261) (0.260)

~3 −3.356*** −3.404*** −3.032***
(0.252) (0.252) (0.252)

~4 −0.854*** −0.901** −0.514*
(0.238) (0.237) (0.239)

N 1,511 1,511 1,511

Note: Coefficients are odds ratios with 95% confidence intervals in parentheses (~ indicates thresholds with standard errors in parentheses).
***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.
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Table 4 (cont.): Study 2. Two-way interactions predicting aid support.

Model 4 Model 5 Model 6
Disease condition 0.501*** 0.504*** 0.504***

(0.413, 0.607) (0.416, 0.611) (0.416, 0.610)

Africa condition 0.672*** 0.821 0.675**
(0.556, 0.813) (0.626, 1.076) (0.514, 0.886)

Government condition 0.570*** 0.800* 0.803
(0.433, 0.749) (0.662, 0.967) (0.611, 1.054)

Refugee condition 0.165*** 0.284*** 0.233***
(0.124, 0.219) (0.214, 0.376) (0.190, 0.285)

Ideology 0.696*** 0.690*** 0.692***
(0.650, 0.745) (0.645, 0.739) (0.646, 0.741)

Male 0.985 0.986 0.988
(0.807, 1.203) (0.807, 1.203) (0.810, 1.206)

Age 0.994 0.993 0.994
(0.984, 1.004) (0.983, 1.003) (0.983, 1.004)

White 1.172 1.166 1.155
(0.936, 1.468) (0.931, 1.460) (0.922, 1.445)

South 0.841 0.833^ 0.833^
(0.679, 1.041) (0.672, 1.031) (0.672, 1.031)

Born-again 1.280 1.325^ 1.318^
(0.941, 1.743) (0.975, 1.805) (0.969, 1.794)

Government × refugee 1.933*** — —
(1.321, 2.831)

Refugee × Africa — 0.680* —
(0.465, 0.993)

Africa × government — — 0.995
(0.682, 1.453)

~1 −5.994*** −5.758*** −5.834***
(0.284) (0.282) (0.286)

~2 −4.462*** −4.219*** −4.301***
(0.261) (0.259) (0.262)

~3 −3.533*** −3.291*** −3.275***
(0.251) (0.249) (0.253)

~4 −1.013*** −0.788*** −0.873***
(0.235) (0.235) (0.238)

N 1,511 1,511 1,511

Note: Coefficients are odds ratios with 95% confidence intervals in parentheses (~ indicates thresholds with standard errors in parentheses).
***p < 0.001; **p < 0.01; *p < 0.05; ^p < 0.10.
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