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Compared to women, men base their sense of self more on their 
group memberships (Baumeister and Sommer, 1997; Gabriel and 
Gardner, 1999), and contribute more to their in-group in the con-
text of intergroup competition than women do (Van Vugt et al., 
2007; Bugental and Beaulieu, 2009; Yuki and Yokota, 2009). Men 
also tend to infra-humanize out-group members more than women 
do (Van Vugt, 2009), and also tend to differentiate better between 
angry out-group male faces than women (Ackerman et al., 2006). 
Recently, research by Navarrete et al. (2010) has shown that sex dif-
ferences in traits that are relevant to perceived threat moderate race 
bias. It is the aggression and dominance motivation among men, 
and fear of sexual coercion among women which affects reactions 
to a certain racial out-group.

We argue here that, especially among men, negative attitudes 
toward an out-group will be enhanced when the out-group is per-
ceived to pose a mating threat. In general, males tend to compete 
more over mates than females do (see Trivers, 1972). In many spe-
cies, females invest heavily in their offspring by going through a 
lengthy gestation period, a potentially risky birth and extended 
infant dependency (see Trivers, 1972; Symons, 1979; Daly and 
Wilson, 1983). On the other hand, the minimal investment in off-
spring a male has to provide is copulation. Consequently, males 
may have more potential fitness benefits from increased mating 
opportunities than females do, and will therefore compete more 
intensely with same-sex conspecifics (e.g., Buss and Schmitt, 1993). 
In addition, to heighten one’s reproductive success and to prevent 
the risk of investing in other male’s offspring, males in many spe-
cies engage in mate guarding and in fending off potential rivals 
(Alexander, 1974; Buss, 2002). Research among humans suggests 
that males tend to behave more aggressively toward other men 
when a mating motive is made salient (Griskevicius et al., 2009).

Due to the reproductive importance of acquiring and guard-
ing mates, males do not only compete with other males, but may 
also form coalitional alliances with other males to compete with 
other groups for access to females (Tooby and Cosmides, 1988; 

IntroductIon
“They steal our wives and give us diseases!” – is an insult used in 
an anti-immigration propaganda campaign (McCullough, 2009), 
addressing potential concerns about out-group members com-
peting for mating opportunities as well as the potential risk of 
out-group members introducing novel, and thus potentially lethal, 
parasites and pathogens. However, compared to economic (e.g., 
Butz and Yogeeswaran, 2011) and public safety issues (e.g., Dotsch 
et al., 2008), which are typically perceived to be associated with 
prejudice, competition on the mating market and the risk of disease 
transmission are seldom given explicit attention in psychologi-
cal research on prejudice. In the present investigation, we exam-
ined if a perceived threat of out-group members to one’s mating 
opportunities enhances negative attitudes toward the out-group, 
particularly among men, and especially when the infectious disease 
threat is salient.

out-group threats to matIng opportunItIes
Humans are very fast and eager to identify other individuals as 
either belonging to “us” or “them,” and tend to favor the in-group 
and to derogate the out-group (e.g., Tajfel and Turner, 1979; 
Hewstone et al., 2002). While a mere categorization of the in-group 
vs. the out-group lays ground for a potential intergroup conflict, 
a perceived competition over resources is usually necessary for an 
actual conflict to occur. Such a conflict can trigger a whole range 
of intergroup processes, including prejudice, discrimination, and 
intergroup violence (e.g., Sherif et al., 1961; LeVine and Campbell, 
1972; Stephan et al., 1998).

According to the male warrior hypothesis, such intergroup proc-
esses will be more pronounced among males due to the long history 
of intergroup conflict involving male rival coalitions competing 
over resources relevant for survival and reproduction (Van Vugt 
et al., 2007; Van Vugt, 2009; Van Vugt and Park, 2009). Indeed, 
many studies using different paradigms have shown that men are 
more inclined to engage in intergroup conflicts than women are. 
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pathogens increases (Low, 1990; Gangestad and Simpson, 2000), 
which intensifies intrasexual competition. Additionally, pathogen 
prevalence has been suggested to increase the female preference for 
traits that indicate potential for high status in males (Gangestad 
et al., 2006), also contributing to intrasexual competition among 
men. There is substantial evidence that among humans worldwide 
variability in pathogen prevalence is associated with an increased 
level of polygyny and with higher numbers of women captured 
from other societies (Low, 1990). In polygynous societies the prefer-
ence to mate with females genetically unrelated to each other may 
increase one’s offspring’s genetic variability and thus the poten-
tial chances of survival, therefore intensifying the competition for 
mating opportunities with out-groups. It must be noted that the 
immunological value of out-breeding has to be weighed against the 
possibility that such matings expose individuals to novel hard to 
beat pathogens and that there may be some level of “optimal out-
breeding” (e.g., Fincher and Thornhill, 2008). Overall, pathogen 
prevalence may intensify intergroup competition for mates more 
among men than among women. Perceptions of pathogen preva-
lence can lower the threshold according to which out-groups are 
perceived as a threat to one’s mating opportunities, consequently 
exaggerating the potential out-group mating threat and enhancing 
negative attitudes toward the out-group.

the present research
In the present research, we induced a mating threat from an out-
group by providing information that opposite sex members of the 
in-group are in high numbers attracted to, and marrying, members 
of the out-group. We expected that such a threat would enhance 
negative attitudes toward this group especially among men, and 
particularly under conditions of high pathogen salience, either 
in the form of dispositional perceived vulnerability to infectious 
diseases (Study 1) or in the form of temporal cues making vulner-
ability to infectious diseases salient (Study 2). To measure nega-
tive attitudes toward the out-group, we used an implicit measure, 
i.e., the Implicit Association Test (IAT). The IAT is designed as a 
measure of implicit attitudes that assesses the automatic association 
between a target and affective or evaluative categories (Greenwald 
et al., 1998). For example, in an often cited version of the IAT 
the association between two social categories (Black/White) and 
evaluative attribute (pleasant/unpleasant) are measured. The IAT 
task involves a quick categorization of various stimulus words 
according to paired concepts (e.g., Black and pleasant, or White 
and unpleasant; and Black and unpleasant and White and pleas-
ant). The more closely associated the two concepts are, the faster 
individuals respond to them when they form a single unit. Thus, 
the faster individuals respond to stimulus words when Black and 
unpleasant represent the same response, the stronger the associa-
tions they have between the two constructs. While the IAT was 
initially developed to assess stable individual differences (see for 
review, Schnabel et al., 2008), it is often also used as a measure to 
assess changes in the strengths of associations depending on contex-
tual cues (e.g., Schaller et al., 2003b). For example, cues that make 
disease threats salient increase the association between out-groups 
and negative categories (Faulkner et al., 2004). The IAT is less prone 
to some of the problems that explicit measures of negative atti-
tudes toward the out-group have, i.e., self-presentation concerns 

Kurzban and Leary, 2001; Geary et al., 2003; Van Vugt et al., 2007). 
Formation of male coalitional alliances is more common in spe-
cies where such coalitional alliances can enhance males’ chances of 
obtaining mates over the chances of competing for access to mates 
alone (Geary et al., 2003).

In line with this perspective, humans have a long history of coali-
tional violence and warfare, and a substantial part of these conflicts 
includes abduction and rape of out-group females (Wrangham and 
Peterson, 1996; Wrangham, 1999). Among the Yanomamö, which is 
a tribal community residing in the Amazon area, men who engage 
in intergroup warfare have greater reproductive success (Chagnon, 
1988), although among the Waorani, another war-prone commu-
nity in the Amazon, no relationship has been found, possibly due 
to their warriors having higher likelihood to be killed in revenges 
than the Yanomamö warriors (see Beckerman et al., 2009). In mod-
ern societies, men in street gangs have been found to have more 
sex partners than non-gang members (Palmer and Tilley, 1995). 
Underlining the role of intergroup competition over mates among 
males, a study by Klavina et al. (2009) showed that men perceived 
members of out-groups more as mating rivals and reported more 
negative attitudes toward them than women did.

the effects of dIsease threat In Intergroup contexts
Enhanced negative attitudes, especially among males in response to 
an out-group mating threat will not occur to the same extent under 
all circumstances. Here we propose that such negative attitudes will 
be stronger under conditions of a high perceived vulnerability to 
disease (PVD) compared to conditions of low disease vulnerabil-
ity, because such conditions foster negative attitudes toward other 
groups. In general, recent research shows that people who either 
chronically or temporarily perceive themselves as vulnerable to dis-
eases, experience more negative bias toward unfamiliar out-groups, 
as for example, expressed in support for stricter immigration laws 
(Schaller et al., 2003a; Faulkner et al., 2004; Navarrete and Fessler, 
2006; Park et al., 2007).

In addition, recent research shows that population-level varia-
tions in pathogen prevalence affect cross-cultural differences con-
tributing to prejudice toward out-groups. Negative attitudes to 
out-group members may help to reduce intergroup contacts when 
these might increase exposure to novel pathogens. For instance, 
transmission of pathogens can be limited by specific behavioral 
manifestations of collectivism, such as ethnocentrism and out-
group avoidance. Indeed, evidence shows that prevalence of patho-
gens correlates positively with collectivism (Fincher et al., 2008). 
Further, the prevalence of infectious disease has been shown to be 
positively associated with intrastate armed conflict, both directly 
and indirectly, via the negative effect of disease prevalence on 
national wealth (Letendre et al., 2010). Paradoxically, throughout 
human history, intergroup conflict required some degree of contact 
with out-groups, which may increase the exposure to potential 
pathogens. However, the long-term benefits of limiting interac-
tion with out-group members and not having to share the same 
resources could outweigh the short-term costs of exposure to 
pathogens during intergroup conflict (Letendre et al., 2010).

Pathogen prevalence may increase mating competition par-
ticularly among males. Males have been proposed to invest less 
in parenting and more in mating effort when the prevalence of 
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as mates. Female participants read comments of Dutch men being 
unwilling to have Italian women as mates. The graph illustrated 
that despite the increasing integration and travel in the European 
Union, there has been no increase in marriages between Dutch 
women and Italian men, in the male version, and between Dutch 
men and Italian women, in the female version. It should be noted 
that in the mating threat condition, no explicit mention was being 
made of an influx of Italians or that these marriages led to residency 
in the Netherlands.

Implicit association task
In this study the IAT task was introduced to participants as a reac-
tion time test, and participants were instructed to react to stimulus 
words as fast and as accurate as possible. We used two types of 
stimulus words, namely words indicating valence (positive and 
negative words), and names indicating in-group and out-group 
members (Italian and Dutch person names). Participants were pre-
sented with a stimulus word in the middle of the screen and were 
asked to indicate if it belonged to either the positive or the negative 
words in the case of the valence words; or to either the Italian or the 
Dutch names in the case of the in-group and out-group names as 
quickly and accurately as possible. They could react to the stimuli 
by pressing keys on the computer keyboard, a right-key to indicate 
that the stimuli belong to the category displayed on the right upper 
corner and the left-key for the category in the left upper corner. An 
example of a screenshot of the IAT task can be found in Figure A1 
in Appendix. The M key was used for the right category and the 
Z key for the left category. The IAT measure consisted of seven 
blocks, of which three are practice blocks, and four are test blocks. 
Participants were presented with the same-sex names, i.e., women 
reacted to female names and men reacted to male names. We 
used five typical Italian person names (e.g., “Marcello,” for males; 
“Luciana,” for females) and five typical Dutch names (e.g., “Jeroen” 
for males; “Willemien” for females); and five positive words (e.g., 
“love”) and five negative words (e.g., “hate”). The complete list of 
words can be found in Table A1 in Appendix. The person names 
were chosen from a list of most popular names in both countries, 
and two independent language experts chose names that are typical 
for both countries and are not used internationally. The length of 
each word was matched as much as possible. In two of the critical 
blocks Dutch names were paired with positive words and Italian 
names with negative words and in the other two critical blocks 
Dutch names were paired with negative words and Italian names 
with positive words.

The measure of negative implicit bias (D-score) was calculated 
following an algorithm described by Greenwald et al. (2003). The 
procedure involves subtracting the mean reaction times in blocks 
where Italians were paired with positive words (and the Dutch 
with negative category) from the ones where Italians were paired 
with negative words (and the Dutch with positive category) and 
dividing this mean difference by a pooled SD across the blocks (for 
details see, Greenwald et al., 2003). The error trials were replaced 
with the block mean summed with a 600-ms penalty, and reaction 
latencies longer than 10,000 ms were eliminated. In line with the 
procedure used by Greenwald et al. (2003), participants with more 
than 10% of reaction latencies shorter than 300 ms were excluded 
from analysis. Relatively longer reaction times on trials in which 

which lead to masking one’s true attitudes. In the present context, 
it seemed particularly appropriate to use IAT instead of explicit 
measures because openly expressing negative reactions to out-
group members engaging in romantic relationships with in-group 
members is socially undesirable in the context where this study was 
conducted. The IAT has been criticized for its validity as a measure 
of stable trait prejudice, as it may simply reflect associations that a 
person has been exposed to rather than personal endorsement of 
these associations (e.g., Karpinski and Hilton, 2001). However, this 
criticism does not apply to the present studies, as the IAT is used 
as a dependent measure to assess the effects of an experimental 
manipulation and not as an individual difference measure.

study 1
materIals and methods
Sample
One hundred forty-seven participants (39 men, 108 women), 
enrolled in a large Dutch university, participated in the study as 
part of course requirements fulfillment. The study took place in 
separate cubicles and participants completed all the tasks individu-
ally on computers. Students who indicated that they had a different 
nationality than Dutch were excluded from the final sample, which 
resulted in a sample of 32 men and 81 women (age: M = 20.3 years, 
SD = 3.23).

Procedure
Participants answered demographic questions, and then completed 
several additional questionnaires. Participants completed the PVD 
questionnaire (Park et al., 2003). This measure specifically assesses 
to what extent individuals perceive themselves as vulnerable to 
disease. It includes items that assess the perceived susceptibility to 
illness (e.g., “I have a history of susceptibility to infectious disease”) 
and the aversion to germ transmission (e.g., “I prefer to wash my 
hands pretty soon after shaking someone’s hand”). Cronbach’s alphas 
range from 0.70 to 0.80 (Faulkner et al., 2004). The reliability of 
the scale in this study was moderate (Cronbach’s alpha = 0.66). 
The germ aversion had lower reliability (alpha = 0.56), whereas 
the perceived infectability had higher reliability (alpha = 0.83) than 
the PVD scale.

In a previous study we investigated which out-group nation-
alities are perceived as posing the highest mating threat and what 
characteristics contribute to the perceived threat. We found that 
Italians were perceived as the out-group evoking the highest levels 
of jealousy due to their high status and attractiveness (Klavina 
et al., 2009). Based on these findings we decided to use Italians as 
the target out-group. Out-group mating threat was induced by a 
bogus newspaper article. Male participants read a bogus article, 
which contained interviews with several Dutch women praising 
Italian men and expressing willingness to engage in relationships 
with them. Additionally, the bogus article included a graph illus-
trating a steep increase in the number of marriages between Dutch 
women and Italian men. In the version for female participants the 
only difference was that Dutch men were praising Italian women, 
and a steep increase between Dutch men and Italian women was 
shown. Male participants in the control condition read a similar 
bogus article, but with the difference that Dutch women after hav-
ing had experience with Italians described them as not desirable 
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tion between out-group mating threat and perceived infectability 
showed a statistical trend among men (β = 0.35, t(28) = 1.73, p = 0.09, 
R2 = 0.11, adjusted R2 = 0.01) but was not significant among women 
(β = −0.0, t(76) = −0.42, p = 0.67, R2 = 0.02, adjusted R2 = −0.02). 
As the overall PVD scale seems to be better predictor, we used this 
variable in further analyses rather than the subscales.

A simple slopes analysis computed at M ± 1 SD showed that 
among male participants who were high in PVD, the effect of mating 
threat was significant β = 0.64, t(27) = 2.51, p = 0.02, whereas among 
male participants who were low in PVD the effect of mating threat, 
did not reach statistical significance β = −0.36, t(76) = −1.48, p = 0.15.

These results show that, as predicted, men, but not women, 
who perceive themselves as especially vulnerable to disease react 
with more implicit negative attitudes toward same-sex out-group 
members that pose a mating threat than men who did not perceive 
themselves as vulnerable to disease. As individual differences in 
PVD may be confounded with other variables, in Study 2 we used 
an experimental design to investigate if among men the temporary 
salience of pathogen prevalence would elicit the same reaction to 
mating threat as in Study 1.

study 2
materIals and methods
Sample
The participants were 91 men (age M = 21.41 years, SD = 3.34 years) 
studying at a large Dutch university. The sample consisted of psy-
chology students who took part in the study as part of course 
requirements fulfillment and non-psychology students who were 
paid five Euros for their participation. Students who indicated that 
their parents were born outside of the Netherlands (in total 10 
participants) were excluded from analysis. The study took place in 
separate cubicles and participants completed all the tasks individu-
ally on computers.

Design
The study had a 2 × 2 factorial between-subjects design: (high out-
group mating threat vs. low out-group mating threat) × (disease 
salience vs. accident salience).

Procedure
Participants first answered basic demographic questions, and then 
completed several additional questionnaires. To prime the salience 
of infectious diseases, we used a series of pictures used in prior 
studies (Faulkner et al., 2004). In the disease salience condition 
participants viewed nine pictures that illustrated the presence of 
pathogens in everyday life situations and the high risk of infection, 
like the schematic illustration of contamination with tuberculosis, 
the stages of anthrax contamination, and drawings of germs in the 
kitchen. The pictures included a short description of the illustrated 
process. Pictures were centered on the screen with size adjusted 
to achieve the best resolution. The images were on average 12 cm 
height and 10 cm width. Participants viewed the pictures twice, after 
the first viewing session they were asked to evaluate how educa-
tional they thought the pictures were, and after the second viewing 
session they indicated their general impression about the pictures. 
The exposure to each picture lasted for approximately 1–2 min. 
In the control condition the same procedure was carried out with 

Italian same-sex names are paired with the positive category and 
relatively shorter reaction times on trials in which Italian same-sex 
names were paired with negative category indicate stronger implicit 
negative attitudes toward the Italian same-sex members. A higher 
D-score indicates relatively more implicit association of Italians 
with negative categories or more implicit association of Dutch with 
positive categories. A D-score of 0 or close to 0 indicates no implicit 
associations as the reaction times in the two types of critical blocks 
are equal or almost equal. A negative D-score indicates a relatively 
stronger implicit association of the Italians and the positive cat-
egory, thus more positive attitudes toward the out-group, whereas 
a positive D-score means relatively strong negative association of 
Italians and the negative category, thus more negative attitudes 
toward the out-group.

results and dIscussIon
First, an ordinary least squares regression analysis was run to iden-
tify a possible three-way interaction between sex, out-group mat-
ing threat and PVD as independent predictors and the D-score as 
dependent variable. The categorical variables (sex and out-group 
mating threat) were dummy-coded, and the continuous variable 
(PVD) was centered. The results showed a significant three-way 
interaction between the three predictors, β = −2.31, t(105) = −3.14, 
p < 0.01, R2 = 0.11, adjusted R2 = 0.08. To further investigate the 
three-way interaction, we ran separate analyses for men and for 
women. There were no main effects of mating threat and PVD, 
neither among male participants nor female participants. However, 
there was a significant interaction between out-group mating threat 
and PVD among men β = 0.47, t(28) = 2.72, p < 0.01, R2 = 0.22, 
adjusted R2 = 0.21. The interaction effect was not significant among 
women β = −0.08, t(76) = −0.68, p = 0.507, R2 = 0.02, adjusted 
R2 = 0.01. As predicted, male participants who were high in PVD 
reacted to the out-group mating threat with more negative attitudes 
toward that out-group than male participants who were low in 
PVD (see Figure 1).

In addition, we analyzed the effects of both subscales of the PVD 
scale. There was no significant interaction between out-group mating 
threat and germ aversion neither among men (β = 0.10, t(28) = 0.50, 
p = 0.62, R2 = 0.02, adjusted R2 = −0.08) nor women (β = −0.05, 
t(76) = −0.42, p = 0.67, R2 = 0.05, adjusted R2 = 0.008). The interac-

Figure 1 | implicit negative attitudes as a function of experimentally 
manipulated out-group mating threat and dispositional perceived 
vulnerability to disease among men (error bars indicate standard error).
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general dIscussIon
The results from both studies are in line with our predictions. 
Among men, but not among women, a mating threat from an out-
group enhanced the implicit negative attitudes toward that group 
(Study 1). As predicted, this was only found among men who tended 
to perceive themselves as being vulnerable to infectious diseases. In 
Study 1 we showed that men who perceived themselves as disposi-
tionally vulnerable to disease showed the highest level of implicit 
negative attitudes toward an out-group that presented a mating 
threat. Study 2 corroborated this result by showing that men, for 
whom disease threat was temporarily made salient, displayed the 
highest level of implicit negative attitudes toward an out-group 
that presented a mating threat. Thus, it appears that in this case 
the threat of potentially decreasing mating opportunities due to 
Italians competing for in-group women does not affect implicit 
attitudes toward this out-group, as we did not find a main effect of 
mating threat. It is the perceptions of Italians competing for mating 
competition in combination with heightened disease concerns that 
result in an increase of implicit negative attitudes toward Italian 
male targets among men.

From a theoretical point of view, the present research demon-
strates the relevance of considering sex differences that are often 
neglected in social psychological research on intergroup behavior. 
Such sex differences are also manifest in, for example, research on 
social dominance orientation, which shows that men consistently 
score higher on a scale that assesses individual differences in out-
group discrimination and preference for hierarchy (Pratto et al., 
1994; Sidanius and Pratto, 1999), and in research showing responses 
to a coalitional threat to be more amplified among men (e.g., Van 
Vugt et al., 2007; Bugental and Beaulieu, 2009; Van Vugt, 2009; Van 
Vugt and Park, 2009; Yuki and Yokota, 2009). In general, the present 
results fit in a broader framework of the functional flexibility of 
social behavior (Cottrell and Neuberg, 2005; Neuberg and Cottrell, 
2008) as they illustrate that the reactions to an out-group mat-
ing threat may be most intensely negative when they are the most 
adaptive. That is, as men are typically involved in intergroup rivalry 
(e.g., Tooby and Cosmides, 1988), and as men are competing for 
mating opportunities more than women are, being vigilant toward 
an out-group mating threat may be a more functional response for 
men than for women. However, this response did not appear to 
occur when there was no salient threat of a disease: it occurred only 
when men perceived themselves to be highly vulnerable to disease. 
The combined disease and mating threat may have resulted in a 
concern that novel pathogens will be introduced to the in-group, 
i.e., via intimate contact with in-group women.

Previous research has shown that being concerned about dis-
ease threats in one’s environment may increase prejudice toward 
unknown out-groups (Schaller et al., 2003a; Faulkner et al., 2004). 
In addition, population level analyses have shown that prevalence 
of infectious disease is associated with collectivism (Fincher et al., 
2008), potentially leading to ethnocentrism and avoidance of out-
group members. Especially relevant is the finding that disease prev-
alence is positively associated with intergroup conflict (Letendre 
et al., 2010). Our findings extend this line of research by showing 
that disease concerns evoke more negative reactions toward an out-
group that poses a mating threat, and that this effect is especially 
present among men.

pictures illustrating everyday dangerous situations, like, burning 
one’s finger with an iron, or not paying attention to traffic signs, to 
induce a feeling of danger unrelated to disease threat.

After viewing the images, the participants were presented with 
the stimuli from Study 1 (bogus news paper study on intermar-
riage between Italians and Dutch: either documenting that Dutch 
women like and intermarry Italians or that there was no increase in 
intermarriage and liking.).The out-group mating threat manipu-
lation was thus identical to the one in Study 1. Directly after the 
manipulations participants completed the same IAT task as in Study 
1. Scores were calculated in the same way as described for Study 1.

results
As the results from Study 1 showed effects of PVD and out-group 
mating threat, we focused on the theoretically relevant contrast 
– the difference between the critical condition in which both out-
group mating threat and disease threat are salient, and the other 
three conditions. We tested an orthogonal contrast code +3, −1, −1, 
−1, with the critical condition coded as +3, and the other conditions 
as −1. In line with our predictions, the results showed that men 
who perceived an out-group mating threat and for whom infec-
tious disease was made salient showed significantly more negative 
attitudes toward the out-group than men in the other conditions 
β = 0.24, t(68) = 2.04, p < 0.05, R2 = 0.06 (see Figure 2).

Thus, male participants confronted with a high mating threat 
who also were primed to perceive a high disease threat showed more 
negative attitudes toward the out-group than participants from the 
other three conditions (“high out-group mating threat and accident 
threat”; “low out-group mating threat and high disease threat” and 
“low out-group mating threat and accident threat”).

In addition to comparing the critical condition to pooled data from 
all the other conditions, we investigated the effect of mating threat 
within the high disease salience condition. An ordinary least squares 
regression analysis showed that among men in the high disease threat 
salience condition, there was a significant positive effect of out-group 
mating threat β = 0.31, t(39) = 2.00, p = 0.05, adjusted R2 = 0.10. When 
disease threat was not salient (the accident condition), the difference 
between the mating threat and control condition was not significant 
β = 0.07, t(30) = 0.30, p = 0.77, adjusted R2 = 0.003.

Figure 2 | implicit negative attitudes as function of experimentally 
manipulated out-group mating threat and disease salience for men 
(error bars indicate standard error).
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may have little relevance to out-group attitudes because the 
groups already share most pathogen strains, and the out-group 
is, overall, relatively healthy (and Western). In the case of out-
groups with a lower socio-economic background concerns about 
contagion might me more relevant as these groups typically have 
worse access to public health. However, given the low potential 
infectious threat, having Italians as an out-group in our study 
may make our results even more noteworthy. Another potential 
limitation is that other potential out-group threats, for example to 
public safety, were not assessed as the focus of this article was on 
an out-group mating threat. For a more complete understanding 
of the specific reactions evoked by this type of threat, it should be 
compared to other types of out-group threat, e.g., an economic 
threat or a territorial threat (see Cottrell and Neuberg, 2005). 
Future research is necessary to determine the relative importance 
of mating threat compared to other threats for attitudes toward 
specific out-groups.

Furthermore, we did not examine the potential effects of opposite 
sex out-group members. This could have led to potentially interest-
ing results, especially among women. Therefore, an interesting future 
direction is the investigation of sex differences when people are 
presented with opposite sex targets who are mating with members 
of the in-group. In this case, the pattern of sex differences could be 
opposite to the findings from our studies – women who perceive 
themselves as vulnerable to diseases might react with more preju-
dice to out-group men as they are a more relevant threat, via sexual 
coercion than out-group women. Women who perceive themselves 
as highly vulnerable to disease may be more vigilant toward threat of 
sexual coercion, which indeed has been shown to motivate women’s 
bias toward out-group men (Navarrete et al., 2010).

To conclude, the present research offers a potential explanation 
as to why an anti-immigration propaganda slogan, like “They steal 
our wives and give us diseases!” might be effective – arguing that 
out-group males are after in-group’s women combined with the 
salience of disease prevalence may foster prejudice.
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We do not suggest that women are resistant and unrespon-
sive toward out-group threats. For women, however, the adaptive 
problem appears quite different. Women definitely can be harmed 
during intergroup conflict in different kind of ways, for exam-
ple, they can be molested, kidnaped, and raped (Navarrete et al., 
2010). But, the source of potential violence is typically men, not 
other women (Navarrete et al., 2009). The competition among 
women tends to be more verbal rather than physical and it tends 
to take place on the intragroup level rather than intergroup level 
(Geary et al., 2003; Griskevicius et al., 2009). When the out-group 
threat is a mating threat constituted by out-group women, women 
will not react with the same level of negative bias as men would. 
Additionally, a contact with an out-group, given that it is peaceful, 
may for women even offer opportunities, as for example mov-
ing to another, potentially higher status group, or potential even 
obtaining good genes from sexual contact with out-group men.

The present research has several limitations, and suggests impor-
tant issues for future research. One potential limitation is that the 
mating threat may have made salient the concern over an increased 
risk of in-group infection with novel out-group pathogens. We 
aimed to avoid this by matching the exposure to the out-group 
in the control condition. Both the mating threat condition and 
the control condition imply intergroup interactions, as the control 
condition includes scenarios where women describe their experi-
ence with Italian men as unpleasant and undesirable. Moreover, the 
higher rate of intermarriages does not necessarily mean a higher 
influx of the out-group members, as the intermarrying in-group 
members may be emigrating. Nevertheless, the mating threat con-
dition may, given the closer contact with the out-group members, 
indeed imply a greater possibility for disease transmission. This 
seems in itself not a problem, because it still is the case that the effect 
of the mating threat is enhanced by the disease threat. In future 
studies this phenomenon could be investigated further by evoking 
mating threat from an out-group and varying the perceptions of 
contact between the both groups, thereby allowing to control for 
the perceived exposure to potential out-group pathogens.

A second potential limitation is that we used an out-group 
of roughly the same socio-economic status as the in-group. 
Moreover, in this context, behavioral immunity considerations 
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appendIx

Figure A1 | A screenshot of the iAT task.

Table A1 | The stimuli words used in the iAT task.

 italian Dutch 
Positive Negative

Male Female Male Female  

Marcello Francesca Jan Pieter Willemien vrijheid haat 

    (freedom) (hate)

Giovanni Giovanna Gerrit Jan Marjolein liefde dood 

    (love) (death)

Luciano Luciana Martijn Karlijn pret oorlog 

    (joy) (war)

Alesio Biaggia Jeroen Femke vrede pijn 

    (peace) (pain)

Piero Gianna Henk Loes geluk moord 

    (happiness) (murder)
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