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Abstract

Objectives The male warrior hypothesis suggests that men have evolved psychologi-
cal mechanisms to form aggressive coalitions against members of outgroups, which
may explain men’s propensity to engage in warfare, as well as team sports. We exam-
ined gender differences in skin conductivity and attitudes toward war after exposing
participants to video imagery depicting sports and war from a sample of young adults
from Slovakia.

Methods We measured skin conductivity responses using electrodermal activity
(EDA) when participants watched three short videos: Football, World War II, and
Control. Then, implicit and explicit attitudes toward war and subjective arousal of the
three videos were examined using questionnaires.

Results Men showed higher maximal skin conductivity when watching a team sport
video, compared to a control video. Skin conductivity during a war video did not
significantly differ from a sport or control video. In contrast, women showed high-
est maximal skin conductivity when watching a war video, followed by the sport
and control videos, but these differences were not statistically significant. When the
videos were subjectively rated by the same participants, men rated team sports and
war as similarly arousing, but ratings of these videos were not significantly different
for women.

Conclusions These results suggest that visual cues of warfare and team sports influ-
ence skin conductivity, but we did not find support for the hypothesis that sport is a
substitute for war. Because this study was based exclusively on visual cues, we dis-
cuss additional possibilities that could influence future investigations.

Keywords Human evolution - Football - Male warrior hypothesis - Skin
conductivity

Extended author information available on the last page of the article

@ Springer


http://orcid.org/0000-0002-0085-7595
http://orcid.org/0000-0003-4195-1278
http://orcid.org/0000-0002-9320-9473
http://orcid.org/0000-0003-2016-7468
http://crossmark.crossref.org/dialog/?doi=10.1007/s40750-022-00186-8&domain=pdf&date_stamp=2022-1-25

264 Adaptive Human Behavior and Physiology (2022) 8:263-279

Introduction

Violent intergroup conflict, or warfare, where organized actions of members of one
group results in the killing of conspecifics in a rival group, has been documented in
humans as well as in social primates, lions, wolves, and hyenas (Crofoot & Wrang-
ham, 2010; Manson et al., 1991; Wilson & Wrangham, 2003). Some researchers sug-
gest that warfare evolved deep in our evolutionary past, at least 100,000-200,000
years ago (Wu et al., 2011; Wu & Trinkaus, 2015), but reliable archacological evi-
dence supporting the occurrence of warfare exists only for the last 10,000-12,000
years (Lahr et al., 2016). This suggests that intergroup violence may have shaped the
selection process of social behaviour (Bowles, 2009; Majolo, 2019).

The male warrior hypothesis (MWH) suggests that men have evolved psychologi-
cal mechanisms to form aggressive coalitions against members of outgroups, ulti-
mately leading to the acquisition or protection of reproductive resources (Ji et al.,
2021; McDonald et al., 2012). Male, but not female, involvement in war defined by
MWH is explained by gender-specific costs and benefits from engagement in inter-
group aggression via parental investment and reproductive success. Compared to
men, women are less likely to support war (Wilcox et al., 1996), violence in media
(Pew Research Center, 2013), and the use of torture (Lizotte, 2015). Furthermore,
women show a lower preference for weapons (Geary, 1998; Sulikowski & Burke,
2014) and for war scenes in computer games (Schwarz et al., 2019). Given that war
possesses significant reproductive costs to women in terms of rape, unwanted preg-
nancy, and/or infanticide (Thornhill & Palmer, 2000), women are expected to be
more fearful and avoidant towards formidable outgroup males than men are (McDon-
ald et al., 2012). Men, on the other hand, may benefit from war in terms of enhanced
access to women, food, and new territories that ultimately increases their reproduc-
tive success (McDonald et al., 2012; Van Vugt; et al., 2007).

Some evolutionary theorists suggest that sports are akin to training for hunting
and war, which consequently enhances material resources and access to mates (Liv-
ingstone Smith, 2007; Lombardo, 2012), or that sports directly contribute to acquir-
ing status and prestige (Furley, 2019). Indeed, there are many similarities between
sports and war. Male athletes in competitive sports achieve higher financial status
and access to women, relative to men who do not engage in sports (Faurie et al.,
2004; Lombardo, 2012; Schulte-Hostedde et al., 2008). Both athletes and warriors
are desired by women (Escasa et al. 2010; Miller et al., 1998; Schulte-Hostedde et
al., 2008) and have more sexual partners (Chagnon, 1988; Macfarlan et al., 2014;
Glowacki & Wrangham, 2015) by means of increased social status and power (Fur-
ley, 2019; Glowacki & Wrangham, 2013; Hames, 2020; Shavers et al., 2015; Thirer
& Wright, 1985).

In this study, we investigated whether viewing a team sport elicits similar physi-
ological reactions as viewing war in a modern society by assessing electrodermal
activity (EDA). The physiological basis of EDA is an autonomic (involuntary) reac-
tion that occurs in the skin and subcutaneous tissue in response to changes in emotion
(Dawson et al., 2007), particularly under the influence of the cholinergic sympathetic
system (Kreibig, 2010). EDA increases with excitement, exemplified by the sweaty
palms one may experience before an exhibition. In line with the MWH, we pre-
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dicted that EDA responses to sport and war imagery would be gender specific. If team
sports are a substitute for war, men should show similar physiological excitement and
militant attitudes when viewing sport and war imagery, and this excitement should
be lower when viewing neutral imagery. In contrast, women are expected to show
greater physiological excitement (but less-militant attitudes) toward war, compared
with a team sport, as women are generally more fearful and avoidant of dangerous
outgroup males than men are (McDonald et al., 2012). Because team sports are cer-
tainly less harmful or deadly than war (Furley, 2019), and do not pose a physical risk
to women, viewing sport imagery should not lead to female excitement or militant
attitudes.

Materials and Methods
Participants

Before the research started, the study was approved by the faculty board. Using a
convenience sampling strategy, we recruited 64 students (38 men and 26 women)
from a middle-sized university (Mean age=24.48 years; range=20-41). Participants
were asked by the first author to participate in research using EDA technology, but
all were blind to our hypotheses. Participation was voluntary and unpaid. After the
research concluded, participants were debriefed about the research goals, thanked,
and dismissed.

At the beginning of the experiment, respondents were instructed to complete a
measure assessing their current mental and physical conditions. Respondents who
did not meet specific criteria were excluded from the experiment. The following
assessments were included in the questionnaire: (1) woman’s menstruation period
(applicants with menstrual bleeding were not included); (2) arrive to the laboratory
in the morning on an empty stomach; (3) no consumption of alcohol, energy drinks,
antidepressants, anti-anxiety drugs, sleeping pills, coffee etc. in the preceding 24 h;
(4) to have slept well for the preceding three days and (5) if the respondent had had
any traumatic experience/s between measurements for the experiment. None of the
selected participants indicated trouble sustaining attention. We excluded one partici-
pant who reported to have a serious mental illness. The experimental session date of
five female participants was changed to avoid days with menstrual bleeding.

Procedure

Data were collected at the end of the winter semester of the 2019/2020 academic
year. Before the research began, participants were informed of the general experi-
mental procedure, and all provided informed consent. Participants were examined
individually in a quiet room. Measurement always started at the same time in the
morning between 8—11am. Before entering the laboratory, each participant turned off
her/his cell phone and left it in the waiting room on the table. The lighting conditions
were uniform for all participants, who were seated in an armchair with a backrest
(Kotodziej et al., 2019). The seat was adjusted vertically until the participant’s thighs
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were parallel to the ground. The room temperature was constant, ranging from 20 to
21 °C. There was just one computer in the room. Each participant was asked to wash
his/her hands for 5 s or longer, dry their hands thoroughly, and sit down.

According to Ramirez (2020), EDA data can be acquired by using 2 or 3 elec-
trodes, and there are multiple locations at which these signals can be accessed. We
utilized pre-gelled, disposable snap electrodes EL507 for measurement of electro-
dermal activity (BIOPAC 2020a). The latex-free electrodes conformed and adhered
well to fingers. On the left-hand fingers (index finger and middle finger), electrodes
were attached (on distal phalanx) with a SS57L unshielded electrode lead, from
which an electrical signal proportional to the change in the skin conductance (SC)
was acquired (BIOPAC 2020Db). After that, the participant relaxed with open eyes for
approximately 2 min. The SC signal registration rate was 1 kHz, which represented
1,000 samples per second (120,000 samples per one video length of 2 min). After
instructing participants about the course of the experiment, the supervisor left the
room, moved to the waiting room, and started the video remotely.

Participants were asked to watch a short video, which was presented on a 24-inch
LCD monitor in full screen mode. The user’s eye distance from the center of the
screen was approximately 55-65 cm. The videos were randomly selected from one of
the following possibilities: (1) Sports match (football match score 5:0, all five goals
were shown in the video; hereafter referred to as Sport) (2) World War II (Saving
Private Ryan movie war scene; hereafter referred to as War) and (3) Control video
(videotaped people on the street, hereafter referred to as Walk). The total length of
each video was 120 s (for examples of the course of skin conductivity within each
sex and experiment category, see Supplementary material 1). Each video clip was
presented without sound or music, and participants wore earmuffs to reduce any pos-
sible noise in the room. Each respondent participated in the experiment three times
(each time with a different video segment) in a random order with a minimum 7-day
interval between sessions.

Football was selected for the sport condition for the purpose of this study because
it is the most frequently watched team sport throughout the world (FIFA, 2015). The
sport video depicted a football match between FC Barcelona and Real Madrid (also
known as El Clasico) which took place on 29. November 2010. We chose this foot-
ball match because both clubs are famous, successful, and have a number of popu-
lar players (e.g., Messi, Xabi, Ronaldo, Ramos, Casillas). The fan attendance at the
football stadium was very high (more than 98% of the total capacity), and Barcelona
“demolished” Real Madrid 5-0, which provides a parallel example between winners
and losers in a similar fashion to war.

The War video was comprised of a dynamic Normandy landing scene from the
famous movie Saving Private Ryan. We removed downtimes (e.g., soldiers waiting
for the beginning of the fight), and we left war scenes depicting machine gun shoot-
ing of soldiers, cannon fire from allied ships, and the end of the battle with dead
bodies in the sea.

The control (walk) video was chosen to keep human movement consistent with
the experimental videos. We videotaped people visiting markets on a street in Trnava
city showing no evident emotions which could be compared with the football or war
videos.
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Three months after the experiment finished, the same participants were asked to
rate how arousing they found each of the three videos to be on a scale from 1 (not at
all) to 6 (extremely arousing) via an online questionnaire (43 participants responded
to this follow-up request). All participants were debriefed following the study.

Hardware

The BIOPAC MP36 unit was used as a data acquisition system to measure electro-
dermal activity (EDA). Skin responses are well-known proxies for the intensity of
emotions (Bechara & Damasio, 2005; Boucsein, 2012; Dawson et al., 2007). The
MP36 has an internal microprocessor to control data acquisition and communication
with the computer. The system features accurate built-in universal amplifiers and
24-bit A/D converters (Biopac). Additionally, the acquisition unit includes an elec-
trode check input while measuring the impedance between the EDA electrode and
skin. The skin-electrode impedance was less than 10 kQ.

Research Questionnaires

The first section of the questionnaire contained demographic data about the partici-
pant (age, nationality, gender, field of study, attitude towards sports (Do you like
sports?), football (Do you like football?), and documentaries about World War II
(Do you like documentaries about World War 11?). These questions were scored on
a 6-point Likert scale with higher numbers indicating stronger agreement. The sec-
ond section of the questionnaire examined explicit and implicit attitudes toward war
with countries that could be potentially dangerous to Slovakia (e.g., Hungary, Russia,
Turkey). Twelve questions focused on engaging in war (explicit attitudes, e.g. If Hun-
gary invaded us, I will go to war with them; Cronbach a=0.95) and 12 questions on
trade conflict (implicit attitudes, e.g., If Hungary enters a trade conflict with us, I will
sign petitions to protest; Cronbach a.=0.96). These items were modified from Chang
et al. (2011). Again, the questions were scored on the 6-point Likert-type scale with
higher points indicating stronger endorsement. The questionnaire was completed
online by the participants.

Statistical Analyses

We computed generalized linear mixed models (GLMM) using the Imer function
(Lme4 package) in R 4.0.2 (R Core Team 2020) to assess the effect of independent
variables (gender and experimental condition) on median, minimal, and maximal skin
conductivity with indices for implicit war and explicit war as additional dependent
variables. Since we found negligible variability in the age of our participants (85.7%
were aged between 20 and 25 years), we did not further consider this variable for
analyses. We first built null models for each dependent variable and included partici-
pants as a random factor. These null models also included scores from the attitudinal
questions on affinity for sports, football, and documentary movies from the Second
World War as random factors. Next, we built models to separately test the effects of
our independent variables (gender and experimental condition). We also modelled
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the interaction of these variables. We compared all three models with the null model
and chose the most suitable model based on percentage of variability explained. Data
from subjective ratings of videos was also analysed with GLMM where the median
rating score was treated as a dependent variable, gender and experimental condition
were predictors, and the participant’s ID was defined as a random factor. Post-hoc
comparisons were computed using Ismeans package in R using the function Ismeans
(Lenth, 2016).

We performed power analyses using the simr package in R (Greem & MacLeod,
2016) to estimate the probability of incorrectly failing to reject the null hypotheses
for different numbers of respondents (40, 50, 60, 70, 80, 90 and 100) and for our
analyses with 63 respondents. The power of these analyses was expressed by per-
centages, and the trends were fitted using a distance weighted least squares method
in Statistica 13 software (TIBCO Software Inc., 2017). To show the course of the
measured skin conductivity during the experiment, we created example graphs from
original values for each sex and experimental condition. All graphs were made using
Statistica 13 software.

Table 1 GLMM models with tested person and their affinity to sport, football and World War II used as
random factors/covariates

Dependent variable Independent d.f. % of explained  Chi )4
variable variability
Median skin conductivity Experiment 8 0.2 1.7 0.423
Sex 7 0.1 1.4 0.242
Experimentxsex 11 0.4 4.2 0.527
Minimal skin conductivity Experiment 8 0.5 6.5 0.039
Sex 7 0.2 2.3 0.126
Experimentxsex 11 0.8 10.1 0.073
Maximal skin conductivity Experiment 8 0.8 10.7 0.005
Sex 7 0.6 8.2 0.004
Experimentxsex 11 1.6 20.6 <0.001
Explicit war Experiment 8 1.2 6.3 0.042
Sex 7 0.6 32 0.074
Experimentxsex 11 2.3 12.1 0.034
Implicit war Experiment 8 0.3 1.4 0.502
Sex 7 0.6 3.1 0.077
Experimentxsex 11 1.0 5.1 0.409
Subjective video rating Experiment 4 1.0 53 0.021
Sex 5 19.5 99.2 <0.001
Experimentxsex 8 229 1159 <0.001
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Results
Skin Conductivity

Median skin conductivity was not significantly affected by gender, experimental con-
dition, or their interaction. Similarly, we did not find any effect on these variables on
the implicit war index (Table 1).

Minimal skin conductivity changed significantly across experimental condi-
tions and marginally by the interaction between gender and experimental condition
(Table 1). However, using the post-hoc tests, we found that the only gender difference
entailed women in the walk condition having higher minimal skin conductivity than
men in the sport condition (Fig. 1).

Maximal skin conductivity was significantly affected by the experimental con-
dition, gender, and their interaction (Table 1). Using post-hoc tests, we found that
maximal skin conductivity was significantly or marginally lower in women in the
walk condition than for men in the sport and war conditions, respectively. Further,
the maximal skin conductivity was significantly lower in the sport condition for
women compared to the same condition for men. Finally, we found that maximal
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Fig. 1 Minimal skin conductivity during each experiment for men and women separately. Square—me-

dian, box—25-75% of data, whiskers—non-outlier range. Broken line connects categories, where values
show a marginally significant difference. P value is indicated
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skin conductivity was lower for men in the walk condition than it was for men in the
sport condition (Fig. 2). An interesting difference was found between patterns in men
and women. For women, we found increasing maximal skin conductivity among the
experimental conditions from walk to war. However, for men, the maximal skin con-
ductivity was highest for the sport condition (Fig. 2). In summary, the MWH was not
statistically supported because men did not show the highest maximum excitement in
the war condition (relative to the walk condition), and women showed no difference
between the war and sport conditions.

Attitudes for explicit war were significantly affected by experimental condition
and approaching significance by gender. We also found a significant interactive effect
between condition and gender (Table 1). Using post-hoc tests, we did not find any
significant differences between the categories. However, the overall values of explicit
war attitudes were generally higher for women compared to men (Fig. 3). These
results also failed to support the MWH hypothesis.

Power analyses showed that the model for maximal skin conductivity as the
dependent variable and the interaction of sex and condition as independent variables

29 L L £ p=.041
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Walk Sport War Walk Sport War
Women Men
Fig. 2 Maximal skin conductivity during each experiment for men and women separately. Square—me-

dian, box—25-75% of data, whiskers—non-outlier range. Broken lines connect categories, where values
show a marginally significant difference. P values are indicated
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Fig. 3 “Explicit war” indices in each experiment for men and women separately. Square—median, box—
25-75% of data, whiskers—non-outlier range

was the strongest. The simulation showed that involving fewer or more respondents
would achieve similar power (93.0-98.0%). The model for minimal skin conductiv-
ity as the dependent variable and the interaction of sex and condition as independent
variables was less powerful (64.0-72.0%) but involving more respondents would
not improve the power of analysis considerably. The highest variability of power
(62.5-94.8%) was found for the model with explicit war attitudes as the dependent
variable and the interaction of sex and condition as independent variables. In this
model, involving 100 respondents would increase the power by 16.8% (Fig. 4).

Subjective Measures

Subjective ratings of videos differed with respect to the experimental condition, gen-
der, and their interaction (Table 1). Men perceived the war and sport videos as sig-
nificantly more arousing than women (Table 2), while the control video was rated
by men and women similarly (post-hoc p=0.920, Fig. 5). War and sport videos were
rated by men similarly (Table 2), while the war video tended to be rated by women as
more arousing, but not significantly) than the sport video (post-hoc p=0.07). These
results failed to provide full support for the MWH hypothesis.
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Fig. 4 Simulation of analyses power for models with three dependent variables (maximal and minimal
skin conductivity, explicit war) explained by interaction of sex and experiment under different number of
respondents (n=63 respondents were used for our analyses). Distance weighted least squares method was
used to fit the curves

Table 2 Post-hoc analyses for subjective ratings of three types of videos by participants

Walk f Sport £ War f Walk m Sport m
Sport f <0.001
War f <0.001 0.071
Walk m 0.916 <0.001 <0.001
Sport m <0.001 <0.001 0.72 <0.001
War m <0.001 <0.001 0.011 <0.001 0.394

Discussion

The findings of this study suggest that visual perception of a team sport and war
stimulated different levels of excitement as measured by EDA in men and women.
Specifically, women showed stronger maximal skin conductivity when primed with
war, while men showed maximal skin conductivity when primed with a team sport.
These results were not influenced by attitudes toward sports, football, or by prefer-
ences for watching movies about World War II. Watching videos depicting war or a
team sport did not influence militant attitudes in either gender. These results gener-
ally failed to support the MWH because the highest maximum physiological excite-
ment in the war condition was not significantly different from the control condition
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Fig.5 Subjective ratings of videos by males and females and for each experiment. Square—median, box—
25-75% of data, whiskers—non-outlier range

in men, and women failed to show stronger excitation when viewing the war video,
relative to the sport video. Although subjective ratings showed that men perceived
the team sport and war video as similarly arousing (which agrees with the MWH),
women showed no significant difference in self-reported arousal between the war and
sport videos (p=0.07). Thus, the MWH was generally not supported.

The MWH posits that men have evolved psychological mechanisms to form for-
midable coalitions against members of outgroups (e.g., Ji et al., 2021; McDonald et
al., 2012), and the same requirement is necessary in team sports (Lombardo, 2012;
Scalise Sugiyama et al., 2020). In other words, male motivations to form coalitions
and compete with out-groups via sports reflects a need to engage in aggressive or
potentially deadly warfare. This might explain why the most popular sports largely
depend on war-relevant skills (Winegard & Deaner, 2010). However, men showed
non-significant differences in maximal skin conductivity when shown videos depict-
ing war or team sports, and there was also no difference between the war and control
videos. This finding does not support the idea that the relative importance of sports
increased because male engagement in warfare has progressively decreased (Lom-
bardo, 2012). In contrast, subjective ratings fully corroborated the sport as a substi-
tute for war idea because the team sport video elicited similar arousal ratings by men
as the war video. Women tended to report stronger subjective arousal after watching
the war video, but their maximum autonomic responses were not significantly differ-
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ent across conditions. This suggests that subjective ratings did not fully correspond
with skin conductivity measures.

There are several possible explanations for why we did not find the hypothesized
pattern of results for our EDA data. First, sports may have evolved as by-product of
status seeking (Furley, 2019) and do not originate from training for primitive war
as suggested by certain evolutionary theorists (Livingstone Smith, 2007; Lombardo
2012). Second, we used imagery depicting modern warfare, rather than ancient war-
fare, assuming that this would be easier for modern Western participants to under-
stand (Todd K. Shackelford, pers. comm., December 4, 2019). However, it is possible
that priming men with hunter-gatherer’s warfare, which is likely more similar to
ancient warfare and reliably originated at the beginning of Holocene period (Lahr et
al., 2016), could produce different results than depictions of modern warfare. Third,
perhaps supplementation of EDA measures with heart rate would provide more sen-
sitive measures than skin conductance alone (e.g., Adam et al., 2012). It is an open
question as to whether subjective ratings correspond better with heart rates than with
skin conductivity.

Moreover, emotional responses recorded with EDA are strongly context depen-
dent. For instance, players’ emotional responses when playing violent scenes in a
first-person shooter game resulted in high arousal as indexed by increased EDA activ-
ity, but passively watching the same negative game events (e.g., falling and death of
the player’s own character) induced negative responses (Ravaja et al., 2006, 2008).
A recent study of Holm et al. (2021) additionally showed that players who disliked
first-person shooter games showed increased levels of EDA compared with those
who preferred shooting games. This means that supplementary measures are required
for correct interpretation of results. Here we used self-reports to better understand the
nature of differences in reactions to imagery depicting sports and war. The absence of
gender differences in maximal skin conductivity could appear simply because women
might perceive war scenes as disturbing, and men may perceive these as rather excit-
ing. Resolving this question is difficult, as research examining female psychological
adaptations to war is severely lacking (Scalise Sugiyama, 2014). Thus, the nature of
similar EDA results could be a product of contrasting emotional reactions that are
unable to be distinguished by our data collection methods.

Furthermore, our experiment was based exclusively on visual perceptions of
war and sports. We speculate that certain acoustic cues, like loud battle cries, might
increase aggression and group cohesion. But, as far as we are aware, this issue has
never been investigated. For instance, a supportive audience impacts physiological
variables in athletes (e.g., arousal, cardiac performance, Jones et al., 2007) and, at
least under certain circumstances, can positively influence the performance of these
athletes (Epting et al., 2011; Strauss & MacMahon, 2014). Male cooperation is fur-
ther influenced by certain components of male sweat (Huoviala & Rantala 2013);
thus, involvement of olfactory cues might also contribute to more precise results. In
summary, the influence of acoustic and olfactory cues on physiology deserves future
attention.

Collective competition against outgroups increases aggression more than individ-
ual competition, and ingroup cooperation is enhanced by testosterone, particularly
when facing an outgroup threat (Mufioz-Reyes et al., 2020). Testosterone modulates
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skin conductivity, particularly in men with a history of partner violence (Romero-
Martinez et al., 2013). Simultancous measuring testosterone and aggression prone-
ness in the future may be an additional avenue that may provide more sensitive data.
We predicted that women would show greater excitement and less militant atti-
tudes toward war, relative to team sports, because women are more responsive to
threat signals than men (McDonald et al., 2012; McClure et al., 2004). In line with
this prediction, women showed significantly greater maximal skin conductivity when
primed with war (relative to the control condition), although this difference did not
reach statistical significance. Maximal skin conductivity in the war condition was
similar between men and women. However, women showed no statistical difference
between the war and control conditions. We consider these results as a non-significant
tendency towards avoidance behaviour, as the reproductive costs for women during
war are greater than those for men (McDonald et al., 2012; Thornhill & Palmer,
2000). Women showed lower skin conductivity than men when viewing the sport
video, probably because they reported lower preferences for sports than men (Balish
et al., 2016; Deaner et al., 2012). Unexpectedly, attitudes toward war were somewhat
higher in women compared to men. Because Chang et al. (2011) did not compare
militant attitudes between men and women, we are unable to compare these results
with the existing literature. Given that women have not historically been involved
in active military service and are less supportive of war than men (Pew Research
Center, 2013; Torgler, 2003; Wilcox et al., 1996), these results are quite surprising.

Conclusions

To conclude, our results provide no statistical support for the idea that sports are a
substitute for war via differences in skin conductivity and attitudes in a sample of
Slovak participants. Neither physiological evidence nor psychological evidence was
found to support the MWH. Thus, we cannot reject alternative, non-biological expla-
nations for the evolution of warfare (i.e., cultural evolution, Henriques et al., 2019).
Our study, however, is only an indirect test of the male warrior hypothesis, so our
results do not allow us to unequivocally support or reject the MWH. The results of
our study are preliminary, and we believe they will stimulate further research on this
topic using similar approach. We also believe that future research may benefit from
the inclusion of acoustic, olfactory or tactile cues to further test the MWH.
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