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We tried to understand individual differences in two super-categories of cues to vulnerability. In a qualitative,
act-nomination study (N = 79), we found several underpowered patterns in that more physical cues of vulner
ability were listed than psychological ones, no sex difference were observed for number of psychological vul
nerabilities, but men listed more physical vulnerabilities than women, however; these effects are descriptive
only. We then surveyed participants (N = 262) on how much a curated list of cues from Study 1 made men and
women vulnerable. A composite of the Dark Tetrad traits (i.e., narcissism, psychopathy, sadism, and Machia
vellianism) that we called “antagonism” was associated with seeing targets as more vulnerable whereas those
who were empathetic perceived targets as less vulnerable. Physical vulnerability was associated with higher
ratings of male targets' vulnerability. For psychological vulnerability, antagonism was associated with lowered
perceptions of vulnerability of female targets. Women rated others—regardless of their sex—as more vulnerable
than men did, but this effect was strongest for physical cues. And last, women rated other women as more
vulnerable—regardless of cue type—than other men, but men rated both sexes as equally vulnerable. Our results
are discussed within an evolutionary framework.

1. Introduction
In the great struggles of life there are predators and there are prey. In
their endless dance, each tries to outwit, outlast, and outsmart the other.
Predators like lions (Panthera leo) develop hunting strategies that
minimize wasted calories/time like choosing vulnerable prey over
others (Hayward & Kerley, 2005) whereas prey species, such as brown
mouse lemur (Microcebus rufus), develop sophisticated predator detec
tion systems like olfaction to avoid predation (Deppe & Kushnick, 2020).
This dance between predator and prey, in biology, is called a coevolutionary arms race (Buss & Duntley, 2008). Such a predator-prey
dynamic plays out in humans and in social psychological spheres as
well, but most research focuses on the prey side with so-called cheater
detection strategies (i.e., trying to understand how to avoid, detect, and
punish social predators). And yet, those characterized by social predator
personality traits like psychopathy appear well-suited to detect physical
cues of vulnerability in others (Book et al., 2013). However, the research
on how and why people perceive others as vulnerable is limited in

several ways. First, there is a reliance on physical cues to vulnerability
with little consideration of psychological cues (Grayson & Stein, 1981;
Gunns et al., 2002; Murzynski & Degelman, 1996). Second, research
rarely looks beyond psychopathy (Book et al., 2013) to lighter traits like
empathy. Third, researchers regularly adopt a method where partici
pants view audio/visual content (Book et al., 2013; Ritchie et al., 2018;
Wheeler et al., 2009), which, while interesting, may be onerous for some
researchers and somewhat idiosyncratic in focusing on specific behav
ioral cues like walking, clothing, or facial features (Moor, 2010). Fourth,
given the novelty of the methods and samples used in this area of
research, the sample sizes are sometimes underpowered by modern
standards (e.g., N = 101; Black et al., 2014). Fifth, researchers have
invested more time in sexual exploitability than general exploitability
(Goetz et al., 2012; Sakaguchi & Hasegawa, 2006a, 2006b). And sixth,
there is a tendency to try to understand perceptions of vulnerability as a
pathology enabling social exploitation and crime (Nell, 2006; Patrick,
2020) as opposed to being a part of a larger suite of predator-prey ad
aptations (but see Goetz et al., 2012). In this study, we attempt to
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interpersonal violence, researchers from both agree that women have
been more systematically at risk than men are over centuries of cultural
development and millions of years of biological evolution.1 With less
bone density (e.g., Kelly et al., 1990), less musculature (e.g., Welle et al.,
2008), and a greater tendency towards emotional instability, dependent
personality disorder, anxiety, and depression (Archer, 2019; Bornstein
et al., 1993; Nolen-Hoeksema, 1987; Schmitt et al., 2008), women may
be subject to greater risk both physically and psychologically. While
men also experience various psychological problems more than women
do like ADHD, psychopathy, and antisocial personality disorder, it is
unclear to us how these would generate vulnerability perse. Instead,
states, dispositions, or behaviors that give the appearance of lacking
confidence and fear may be cues to predation in that a person with the
physical incapability to defend themselves physically may have a
correlated psychological vulnerability as well. Women should, there
fore, be perceived as more physically vulnerable than men are, and
women should be especially likely to see other women as vulnerable as
they are best able to empathize with the potential vulnerability of other
women. This perception may be enabled by women's greater tendency to
be empathic than men's (e.g., Archer, 2019; Eisenberg & Lennon, 1983)
and thus it is women who are empathetic—able to see the weakness in
others—who should see the greatest vulnerability in their fellow
women. However, given the greater consequences for physical than
psychological dangers (perhaps then warranting them greater protec
tion as Western societies provide), we expect women to especially view
other women as markedly vulnerable to physical threats and especially
empathetic women to perceive more psychological vulnerability in
other women.
While women may be more likely to be victimized and, therefore,
perceived as more vulnerable, men traditionally and ancestrally are
more physically and intrasexually competitive. Male intrasexual
competition may have important evolutionary consequences (e.g.,
attaining status, acquiring resources, impressing mates) and given the
more robust nature of the male musculoskeletal system relative to
women, engaging in physical intrasexual competition may have had
fewer costs and more benefits for men than women (Campbell, 1999;
Puts, 2010; Puts et al., 2016). In several mammalian taxa, males engage
in contest-competition to establish a territory and win mates. For
example, in lions (Panthera leo), gorilla (Gorilla gorilla), and elephant
seals (Mirounga [southern] leonine/[northern] angustirostris), males
engage in potentially life-threatening contests to oust dominant males to
improve their mating success. Given the high risk, there are likely psy
chological systems that encourage males to engage in such competitions
(e.g., Archer, 2019). There might be psychological systems (e.g., inflated
self-views, perceiving others as less able) that help males overcome the
innate sense of self-protection characteristic of most species and people
(Jonason & Tome, 2019; Jonason & Zeigler-Hill, 2018).
While most people “play it safe”, men, especially those characterized
by an antagonistic personality (e.g., narcissism, psychopathy, sadism,
and Machiavellianism; Paulhus & Dutton, 2016; Paulhus & Williams,
2002),2 may be more inclined to compete, take risks, and fight than
others (Jonason et al., 2020; Jones, 2013; Luoto & Varella, 2021; Nav
arrete et al., 2010; Żemojtel-Piotrowska et al., 2020). How does one
overcome their self-protective instincts? People may have biased psy
chological systems to “trick” them into engaging in contest-competition.
To enable this approach to life, those predisposed to competition should
perceive others as less vulnerable because such a cognition may enable
them to engage in competition. Given that men are often more

address these issues to understand individual differences in perceptions
of vulnerability.
A useful framework for understanding the interplay of victims and
perpetrators is to consider them from an evolutionary psychology
standpoint. From this perspective, victims/survivors are the prey that
must detect and evade predators and the perpetrators are the predators
that must decide who to attack and avoid being detected (see Cosmides
et al., 2005). An evolutionary approach assumes that prey-predator
dynamics have been a recurrent feature of human evolution and they
will have shaped the physical and psychological systems of both sexes.
The co-evolutionary arms race creates a positive feedback loop that
creates a “red queen problem” (i.e., from Alice in Wonderland; one must
run to keep pace with others; see Ridley, 2003). When a predator ap
proaches a group of would-be prey (e.g., on a savannah, at a nightclub),
she is overwhelmed with options. Systematic patterns in success in the
choices will have provided fitness benefits to her and her offspring and
these will accumulate over time leading to directional selection (see
Molles, 2010) where most members of her species are characterized by a
particular way of sizing-up prey. At the same time, her prey are not
passive victims in this process. They too learn how to distinguish be
tween dangerous predators who are hunting as opposed to walking by
(e.g., posture, behavior). As prey get better at detecting who is likely to
try to attack them, the prey determines ways to overcome prey's ability
to detect their intentions, and this provides positive fitness benefits to
the prey species. If we make monistic assumptions, as is common in
evolutionary psychology, psychological systems for recurrent pressures
faced by predator-prey interactions may compliment attention to look
ing at physical cues to vulnerability. Detecting predation from physical
cues alone may provide only a rough estimate of dangerousness/
vulnerability because people's personalities and physical features may
not always match up so assessing both may incrementally improve one's
chances of making the “right” choice for them.
1.1. Vulnerability of two kinds
People can break their bones and they can break (so to speak) their
psyches. There is a long history in anthropology of broken bones in the
skeletal record hinting at a lengthy relationship with physical violence
in people (Buss, 2008). Physical cues are more apparent and likely to
signal things like physical weakness, age, and infirmity. Such cues are
likely to be useful in detecting who is easy prey in a social way just as
such cues would be useful to interspecific predation. For example, when
sizing up members from other groups, chimpanzees (Pan troglodytes)
tend to attack and kill juveniles and, therefore, less physically capable
members of the other group, as opposed to adult males (Wrangham &
Peterson, 1996).
People (and other organisms) are, however, not only vulnerable in a
physical way, but are also vulnerable to psychological warfare. Psy
chological vulnerability is typically the purview of clinical-criminal
psychology (Book et al., 2007), but it is likely composed of disposi
tions that make someone look like they could be tricked, deceived, and
manipulated (Buss & Duntley, 2008; Goetz et al., 2012). Such people
may be prime targets for confidence scams, online crimes, and deceptive
mating tactics. Take, for instance, the issue of age. Older people appear
to be more trusting which could be construed as gullibility leading to
more exploitation (Bailey, Slessor, et al., 2016; Bailey, Szczap, et al.,
2016). While both types of vulnerability may lead to distress, physical
vulnerability has had more dire risks for longer than psychological
vulnerability. Being physically vulnerable may lead to the loss of life
(and will have done so for generations) whereas psychological vulner
ability may lead to a loss of money, self-esteem, relationships, and status
(which is novel in the case of online scams and less dire in the case of the
loss of money). As such, we expect that people will perceive physical, as
opposed to psychological, cues as creating more vulnerability.
Whether one takes a feminist (Moor, 2010; Richardson, 2005) or
evolutionary (Buss, 2008; Wilson & Daly, 1995) approach to understand

1
When making claims about men and women, we are referring to average
tendencies of groups not individual men and women.
2
Narcissism is characterized by inflated self-views and a vulnerable selfimage, psychopathy is characterized by callous affect and antisocial behav
iors, sadism is characterized by the commission and enjoyment of acts geared to
hurt others, and Machiavellianism is characterized by duplicity and cynicism.
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competitive and antagonistic than women are, it should be men who see
others as more vulnerable. However, engaging in competition with
women is likely to be counterproductive and thus it should (mostly) be
avoided by even particularly competitive men (e.g., Iredale et al., 2008).
Baring extreme cases of intersexual competition (e.g., cost-inflicting
mate retention), physically competing with potential female mates im
poses heavy costs on men as well as women and thus, this should be
avoided by men (Buss, 1998). Indeed, most homicide victims are men,
and most perpetrators are also men (Hill et al., 2017; Wilson & Daly,
1995). Said another way, perceiving other men (not necessarily women)
as physically more vulnerable may enable reproductive success of
competitive men.
In this paper, we assert that there are two super-categories of cues to
exploitation. Because physical cues are more apparent and ancestrally
relevant than psychological ones, they may differ in how they are
perceived as creating vulnerability in others. Physical competition is
more phylogenetically widespread, and thus it stands to reason that
physical contests are more ancient than psychological contests (which
require advanced cognition, sociality, and emotions). We expect phys
ical cues to generate a greater sense of vulnerability than psychological
cues. We further expect women, because of their higher rates of empathy
and their greater experience with ancestral and modern victimization, to
perceive physical threats as more problematic. And last, men, because of
their higher rates of antagonistic personality traits and the benefits that
may have accrued from engaging in competition (Luoto & Varella,
2021), should see other men (not women) as social competitors and
thus, more vulnerable to enable confrontation.

was top-down cleaning). We removed 21–leaving us with an n of 79–of
the cases because they provided (1) null answers (i.e., “I don't know”, “I
don't understand the task”), (2) environmental cues (i.e., “the weather”),
and (3) vague answers (i.e., “the heart”, “bellyache”, “being seen”). Most
of the invalid responses were from people between the ages of 50 and 60
(45%) and from women (77%). After we cleaned the data, we had a total
of 15 psychological (e.g., unintelligent, looking sad/depressed, having a
mental illness, and lacking self-esteem) and 23 physical (e.g., over
weight, having a handicap, dressing in a way that shows a lot of skin,
and walking with a slouched posture) cues. On average people provided
more physical (M = 2.25, SD = 0.17) than psychological (M = 2.13, SD
= 0.17) cues (Hedges' g = 0.66), with men (M = 2.34, SD = 0.24)
reporting more (g = 1.82) cues than women did (M = 2.03, SD = 0.14).
Men (M = 2.21, SD = 1.44) reported slightly more (g = 0.12) psycho
logical cues than women did (M = 2.05, SD = 1.27) and men (M = 2.47,
SD = 1.50) reported more (g = 0.35) physical cues than women did (M
= 2.02, SD = 1.18). Given the small sample sizes, inferential statistics
were underpowered and were, therefore, omitted here and caution is
urged in the interpretation of these differences. Nevertheless, it appears
that physical cues to vulnerability are more numerous and accessible to
participants, especially for the sex engaged in more overt confrontation
with conspecifics (i.e., men).
3. Study 2: Who “sees” vulnerability in others?
When adopting the act-nomination method, it is customary to
conduct an act-frequency study based on what was revealed in the
former as a way of taking qualitative, ideographic answers and capi
talizing on them to understand quantitative, nomothetic patterns (Buss
& Craik, 1983; Jonason & Buss, 2012). In this study, we took the re
sponses provided in Study 1 and converted them into Likert-style items.
These questions were then rated by an independent sample and sub
jected to factor analyses. After resolving on a measurement model, we
created indexes by cue-type for male and female targets and examined
actor and target sex effects, differences by cue type, and the role of
antagonistism and empathy.

2. Study 1: What makes someone seem vulnerable?
To begin, we conducted an act-nomination (Buss & Craik, 1983;
Jonason & Buss, 2012) study to capture qualitative responses of what
people think constituted a person who was psychologically and physi
cally vulnerable. Similar research has focused on cues to sexual ex
ploitability using this method (Goetz et al., 2012). After cleaning the
qualitative responses for “noise”, we counted the number of responses
offered overall and in men and women to understand general patterns in
the content offered. We expect more cues for physical vulnerability than
psychological vulnerability given the more easily detectable nature of
the former relative to the latter, and we expect men and women to differ
mostly in the number of cues offered for physical cues.

3.1. Participants and procedure
We gathered our data through Amazon's Mechanical Turk where
people were paid US$0.75 for participation, obtaining a total of 332
respondents, 70 of whom had to be removed because they failed the two
attention-check items (e.g., “choose ‘Strongly Agree’ so that we know
you are paying attention”). The final sample was 262 adults (62% males)
aged between “18 and 60+” years of age (“30–40” = 39.7%; “18–30” =
26%). Our sample size was based on a power analysis for the average
effect size (r ≈ 0.20, β = 0.90, α = 0.05) in personality psychology and
guidelines (N > 200) set for reducing estimation error in personality
psychology (Gignac & Szodorai, 2016). Participants provided tick-box
consent and upon completion, participants were thanked and debrie
fed, and given the nature of the study, provided advice to seek profes
sional help if this study proved overly distressing. This study was
approved by the ethics committee at the University of Padua (3801).
Data for this study is available on the Open Science Framework (htt
ps://osf.io/wpc2g/?view_only=ad2e2608dbcc4584ab7293905a977f9
8).

2.1. Method
2.1.1. Participants and procedure
An online, snowball (e.g., Facebook) survey was administered to 100
Italian volunteers (76% female) who were evenly distributed across the
age groups of 18 and 30 (34%), 41 to 49 (32%), and 50 and 60 (33%)
years of age. After participants were informed of their rights and pro
vided tick-box consent, they completed two qualitative questions (ran
domized to minimize order effects). Participants listed as many (1)
physical and (2) psychological cues they could that indicated someone
might be vulnerable to exploitation (participants were free to take
whatever meaning they wanted from this word). After that, they
completed a personality (i.e., Dark Triad Dirty Dozen; Jonason &
Webster, 2010) survey (that we exclude given insufficient power) and a
brief demographics questionnaire. Upon completion, they were thanked
and debriefed. This study was approved by the ethics committee at the
University of Padua (3801).

3.2. Measures
The reduced list of items from Study 1 were translated by the second
author who is fluent in both Italian (native) and English with consul
tation with the first author who is fluent in English. Then, participants
were asked how easy (1 = not at all; 5 = extremely) it would be to take
advantage of someone—a man or a woman, independently—charac
terized by the 38 cues (23 physical; 15 psychological) from Study 1. The
cue items were mixed randomly for each sex. To reduce the list, we ran

2.2. Results & discussion
We received 100 total responses; however, given the qualitative
nature of the data, major cleaning was required to ensure data quality.
The second author cleaned the statements to denote physical as external,
observable cues and psychological as internal, unobservable cues (i.e., it
3
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in Machiavellianism (e.g., “Whatever it takes, you must get the impor
tant people on your side”), narcissism (e.g., “Group activities tend to be
dull without me”), psychopathy (i.e., “I tend to fight against authorities
and their rules”), and sadism (e.g., I enjoy watching violent sports). We
found high correlations between the four traits. Machiavellianism was
correlated with narcissism (r = 0.62, p < .01), psychopathy (r = 0.63, p
< .01), and sadism (r = 0.66, p < .01); narcissism was correlated with
psychopathy (r = 0.74, p < .01) and sadism (r = 0.65, p < .01); and
psychopathy and sadism were correlated (r = 0.85, p < .01). This failure
to differentiate between the traits in their measurement was echoed in a
principal components analysis (varimax rotation) where all four traits
loaded well (0.83–0.92) on a single factor that accounted for over threequarters of the variance in the items (77.29%; Eigenvalue = 3.09).
Therefore, we averaged these items (Cronbach's α = 0.90) to create a
composite reflective of the Dark D factor (Nowak et al., 2020; ŻemojtelPiotrowska et al., 2020) to capture generalized “antagonism” which
addresses the multicollinearity and reduces Type 1 error inflation.
To measure empathy, we used the Toronto Empathy Questionnaire
(Spreng et al., 2009) which is composed of 16 items (e.g., “I can tell
when others are sad even when they do not say anything”) where par
ticipants reported their agreement (1 = Strongly disagree; 5 = Strongly
agree). The items were averaged to create a composite score of indi
vidual differences in empathy (α = 0.85).

principal components analyses (varimax rotation; see Table 1) for each
type of vulnerability cue in each sex. Upon inspection, the factor load
ings were so high and similar that we thought it best to rely on the same
set of indicators for each to ensure that we were comparing apples to
apples. We arbitrarily chose the male solutions as a basis for these
constructs and retained the top eight loading items in each. Subsequent
analyses were run on the composite variables created by this process. In
between the sex-specific cue questions were the following two selfreport questionnaires.
To measure antagonistic personality traits, we used the Hateful Eight
(Webster & Wongsomboon, 2020), which is a 28-item measure of the
Dark Tetrad. Participants reported their agreement (1 = strongly
disagree; 5 = strongly agree) with items capturing individual differences
Table 1
Principal components analyses (varimax rotation) describing physical and psy
chological cues of vulnerability in men in and women.
Men
1◦
solution
Physical cues
Having facial blemishes
Slouched posture
Belonging to a sexual
minority
Exposing lots of skin
Having a scar(s)
Erratic/evasive gaze
Being quite short
Having a limp
Being quite overweight
Belonging to an ethnic
minority
Being poor
Having glasses
Being quite underweight
Looking sickly
Having tattoos
Being quite tall
Being intoxicated
Being muscular
Having a handicap
Being rich
Being old
Being young
Bartlett's χ2
Kaiser-Meyer-Olkin
% of Variance accounted for
Eigen value
Cronbach's α
Psychological cues
Being unintelligent
Looking sad/depressed
Being immature
Having a mental illness
Lacking self-esteem
Having a history of trauma
Being scared of expressing
one's opinion
Being gullible
Being naive
Being quite needy
Being shy
Being reckless
Being anxious
Being emotional
Engaging in attentionseeking
Bartlett's χ2
Kaiser-Meyer-Olkin
% of Variance accounted for
Eigen value
Cronbach's α
*

Women
2◦
solution

1◦
solution

2◦
solution

0.77
0.70
0.69

0.79
0.78
0.73

0.71
0.70
0.62

0.79
0.71
0.66

0.69
0.68
0.66
0.66
0.64
0.63
0.63

0.70
0.68
0.70
0.68
0.68

0.61
0.71
0.68
0.66
0.64
0.60
0.69

0.62
0.73
0.72
0.70
0.66

0.62
0.62
0.60
0.59
0.54
0.54
0.53
0.52
0.51
0.49
0.41
0.40
3183.07*
0.92
36.79
8.46
0.92

767.41*
0.89
51.32
4.11
0.86

0.64
0.58
0.54
0.58
0.56
0.51
0.44
0.48
0.56
0.36
0.56
0.44
2909.23*
0.92
35.37
8.14
0.91

0.82
0.75
0.76
0.77
0.77
0.74
0.70

0.74
0.70
0.72
0.73
0.77
0.65
0.66

0.80
0.72
0.75
0.76
0.77
0.71
0.64

0.70
0.70
0.68
0.65
0.65
0.62
0.55
0.51

0.70

0.78
0.74
0.69
0.52
0.69
0.63
0.50
0.63

0.79

970.10*
0.90
57.03
4.56
0.89

1756.51*
0.94
46.19
6.93
0.92

In Table 2 we report the correlations between antagonism and
empathy and ratings of the cues in each sex. We found that antagonism
and empathy were negatively correlated and that all the cue ratings
were correlated. Both antagonism and empathy were positively and
negatively correlated, respectively, with ratings of only physical cues to
vulnerability, with stronger correlations for antagonism than empathy.
In Table 3, we examined whether the effects were moderated by
participant's sex (Fisher's z) and target's sex (Steiger's z). We found that
the correlations for psychological vulnerability did not differ by par
ticipant's sex. The correlations between empathy and physical cue rat
ings were only present in women and more negative when directed
towards male targets. When considering physical vulnerability and
antagonism, the correlations were more positive when directed towards
the male targets; and when considering psychological vulnerability, the
correlation was more negative for female targets. The correlations be
tween antagonism and psychological cues were positive in men for both
targets, and negative in women for both targets.
We also ran a mixed model ANOVA with a 2 (participant's sex) × 2
(target's sex) × 2 (cue type) design. Female participants (M = 3.41, SE =
0.05) rated the cues in general as more (F[1, 260] = 17.70, p < .01, ηp2
= 0.06) reflective of vulnerability than male participants did (M = 3.30,
SE = 0.05). Moreover, physical cues (M = 3.51, SE = 0.05) were rated as
revealing more (F[1.260] = 59.5, p < .01, ηp2 = 0.19) vulnerability than
psychological cues (M = 3.20, SE = 0.05). An interaction of cue × sex of
the participant (F[1, 260] = 4.26, p = .04, ηp2 = 0.02) indicated that
women (M = 3.57, SE = 0.08) were more likely (p < .01) to identify
physical cues as a risk for victimization rather than psychological cues
(p < .05). Additionally, female participants (F[1, 260] = 3.23, p < .01,
np2 = 0.01) rated other women (M = 3.44, SE = 0.07) as more (p < .05)
vulnerable than they rated men (M = 3.37, SE = 0.06); whereas male
participants rated men (M = 3.29, SE = 0.08) and women (M = 3.31, SE
= 0.06) more similarly.

684.05*
0.89
49.26
3.94
0.85

0.77
0.76
0.74
0.74
0.73
0.72
0.71

1841.39*
0.93
47.05
7.06
0.92

3.3. Results & discussion

4. General discussion
898.28*
0.91
55.58
4.45
0.89

Most people want to minimize the risks they incur and, therefore, the
topic on how would-be social predators (e.g., those characterized by
psychopathy) select their victims has received lots of attention (Black
et al., 2014; Book et al., 2013; Grayson & Stein, 1981; Gunns et al., 2002;
Muznski & Douglas, 1996; Ritchie et al., 2018; Wheeler et al., 2009).

p < .01.
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Table 2
Descriptive statistics for antagonism and empathy and cues to vulnerability in both sexes.
1. Antagonism (D4)
2. Empathy
5. Psychological cues (M)
6. Physical cues (M)
7. Psychological cues (F)
8. Physical cues (F)
Overall M (SD)
Men M (SD)
Women M (SD)
t-Test
Cohen's d

1

2

5

6

7

8

–
− 0.51**
0.12
0.54**
0.04
0.43**
3.03 (0.86)
3.17 (0.79)
2.81 (0.92)
3.23*
0.40

–
0.07
− 0.29**
0.09
− 0.23**
3.47 (0.68)
3.37 (0.59)
3.62 (0.78)
− 2.77*
− 0.36

–
0.62**
0.83**
0.63**
3.47 (0.87)
3.44 (0.93)
3.51 (0.76)
− 0.62
− 0.08

–
0.53**
0.82**
3.14 (0.78)
3.18 (0.80)
3.08 (0.74)
1.03
0.13

–
0.64**
3.53 (0.87)
3.47 (0.94)
3.63 (0.72)
− 1.51
− 0.19

–
3.26 (0.77)
3.27 (0.77)
3.25 (0.73)
0.17
0.03

Note. Cohen's d was calculated online (https://lbecker.uccs.edu/); M = male target; F = female target; D4 = Dark Tetrad.
*
p < .05.
**
p < .01.

of the study then built on these results revealing several patterns. First,
people rated physical cues as leading to more vulnerability than psy
chological cues. Traditional predation, like that between-species, relies
on sizing up physical cues with no access or ability to assess the psy
chological vulnerability of potential victims. If we return to lions as our
example, one need only watch a nature documentary to see how a lion
sizes up a zebra from tens of meters away and must make decisions about
which one to pursue in a sea of black and white stripes. Evolution is
conservative and organisms that seek to most efficiently satisfy their
needs will have higher reproductive fitness than those who do not
because they will have more resources (e.g., calories, time) to invest in
other things including finding more mating opportunities. Moving to
intraspecific behavior in humans, physical cues may be more apparent
and reliance on them in an antisocial, violent context may be co-opted
from ancient, interspecific psychological systems for predation. Simi
larly, the consequence of physical vulnerability is (for example) broken
bones whereas the consequence of psychological vulnerability is (for
example) broken hearts. Not only do hearts only break metaphorically,
their breaking typically does not seriously put people's lives at risk (e.g.,
with the rare exception of suicide) and may serve as a further cue to
vulnerability. All of this together may translate to both a greater pro
liferation of physical cues (Study 1) being used when assessing people's
vulnerability, and stronger ratings given for physical rather than psy
chological cues in such vulnerability assessments (Study 2), like we
found.
When considering the physical-psychological distinction—someth
ing rarely done (Luoto, 2019; Stephen & Luoto, in press)—we can see
some sex-specific patterns (e.g., Goetz et al., 2012; Luoto, 2019). For
instance, women rated physical cues as especially vulnerabilityinducing for other women. Women may be aware that they are more
vulnerable and realize that physical vulnerability is more problematic
than psychological vulnerability. There is a long history of victimization
of women and given their lower capacity to defend oneself and flee, they
may have developed a tendency to see themselves as more subject to
victimization (Buss, 2008; Moor, 2010; Richardson, 2005; Wilson &
Daly, 1995). Indeed, sex differences in neuroticism—seen through the
lens of evolutionary psychology—might be an expression of this very
psychological bias (Schmitt et al., 2008).
We also found that men who were more socially antagonistic rated
physical cues as creating more vulnerability in men than women. That is,
instead of “preying upon” women through an increased sense that
women are vulnerable (Bornstein et al., 1993; Kelly et al., 1990; Welle
et al., 2008), men may have a psychological bias that makes them see
potential intrasexual competitors and those who are more likely to
genuinely do damage to them as more vulnerable. Perceiving an enemy
as vulnerable would enable approach tendencies and reduce fear to best
engage in the high-stakes contest-competitions that have existed be
tween males long before human males evolved (Campbell, 1999; Puts,
2010; Puts et al., 2016). Hurting women, especially current or potential

Table 3
Within- and between-sex comparisons of the correlations between antagonism
and empathy and cues to vulnerability in each sex (target) and in men and
women (participant).
Physical vulnerability
Sex of target
Male
Antagonism (D4)
Men
0.57*
Women
0.51*
Fisher's z
0.66
Empathy
Men
Women
Fisher's z

− 0.22
− 0.37*
1.28

Psychological vulnerability
Steiger's z

Female

Sex of target
Male

Female

Steiger's z

0.48*
0.38*
0.95

2.76**
4.50**

0.24*
− 0.50**
6.15**

0.20**
− 0.19
3.06**

1.30
− 7.68**

− 0.24
− 0.24*
0.00

0.52
− 4.19**

− 0.04
0.21**
− 1.96*

− 0.02
0.24**
− 2.05*

− 0.63
− 0.69

Note. Fisher z compares independent correlations (http://quantpsy.org/corrtest
/corrtest.htm) whereas Steiger's z compares dependent correlations (http
://quantpsy.org/corrtest/corrtest2.htm); D4 = Dark Tetrad.
*
p < .05.
**
p < .01.

However, most of this research relies on highly specific indicators like
the clothing worn or how victims walk that were rated by relatively
small samples of criminals or those who have the tendency towards
criminality. Our research is revealing because it addresses several lim
itations of prior research both methodologically and conceptually. First,
while showing that walking in a particular way can be a cue to
vulnerability is sensational, it fails to get at a general construct of
physical vulnerability and may be subject to the limitations of item
analyses. Our study provided an ad hoc way of capturing physical
vulnerability that can speak to the general idea more than a specific,
even esoteric cue. Second, the reliance on physical cues in prior research
precludes that fact that people may be vulnerable in psychological ways
as well for which our study provides new information. Leveraging the
mixed method benefits of an act-nomination/frequency study (Buss &
Craik, 1983; Jonason & Buss, 2012), we were able to identify and
measure these both, test predictions about sex differences in targets and
participants, and examine the role of individual differences in antago
nism and empathy.
From the qualitative portion of this study, we uncovered hints (not
statistically different but descriptively so) that physical vulnerability
was similarly defined in each sex to include having facial blemishes,
slouched posture, and having an erratic gaze. In contrast, psychological
vulnerability was similarly defined in each sex to be composed of being
unintelligent, being immature, and having a mental illness. While the
analyses were underpowered, men seem to have reported more cues
than women did and that men appear to have reported even more
physical cues to vulnerability than women did. The quantitative portion
5
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mates, diminishes, but does not necessarily eliminate, a man's repro
ductive fitness, and selection would have reduced any genes associated
with male-on-female violence (Buss, 1998). This is not to say that such
violence does not happen, but that it is likely to be far less likely than
male-on-male violence especially for men of reproductive ages (Hill
et al., 2017; Wilson & Daly, 1995).
Beyond examining sex differences, we also examined the role of so
cial antagonism and empathy. Those who are socially antagonistic may
be quite good at detecting would-be victims (Book et al., 2013; Ritchie
et al., 2018; Wheeler et al., 2009); we attempted to replicate this pattern.
We also examined empathy in relation to perceptions of vulnerability
which has rarely been examined. It is possible that higher empathy may
better enable would-be predators to detect would-be prey, but it is also
possible that empathy may simply help others understand how others
are vulnerable. Antagonism—as a composite index of the Dark Tetrad
traits—was only associated with seeing physical cues as more likely to
create vulnerability, but low rates of empathy revealed the opposite,
albeit half-as-strong, associations; it is noteworthy that no effects were
found for these traits detecting psychological vulnerability in men or
women. Examination of these correlations by the sex of the target/
participant revealed that the correlation between antagonism and
physical vulnerability was stronger for men and women when rating
other men than when rating other women, but less antagonism was more
strongly negatively linked to women's evaluation of male targets in
psychological vulnerability. Low rates of empathy were associated with
lowered perceptions of physical vulnerability in women towards women
than towards men. When examining between-sex effects (going down in
Table 3), we could only detect effects for psychological cues. In both
sexes (men especially), antagonism was associated with rating the male
target as vulnerable; in women, antagonism was associated with rating
the male target less vulnerable. And last, high rates of empathy in
women (only) were associated with perceiving other women as more
psychologically vulnerable than men.

those who are part of an LGBTQI group may be subject to greater
victimization for sex role violations and homo/transphobia (Bailey,
Vasey, et al., 2016; Cuerda-Galindo et al., 2017; Symons et al., 2017)
that heterosexuals may not experience. While this was beyond our scope
here, subsequent work could determine if psychological and physical
vulnerability cues differ by sexual orientation or gender identity and
how they may play a role in both (1) prejudice towards and (2) social
justice movements for them.
Fifth, we have included only two personality traits and participant/
target's sex as individual differences here given their obvious relevance.
However, basic psychometric testing (e.g., HEXACO model of person
ality) along with theory-testing (e.g., sociosexuality, age of targets)
might also prove useful in the future. For example, single men in their
40s may be seen as particularly vulnerable (e.g., they might be lonely) to
predation by young, antagonistic women bent on extracting resources
from easy targets (e.g., sugarbabies). Alternatively, younger women may
be seen as more easily seduced (e.g., they may be easier to impress given
less experience and money), by older, successful men bent on extracting
relatively low investment sex.
Sixth, while considering psychological and physical cues extend
prior work on the topic, both are about the person, but there may be at
least one other way that people are vulnerable as well. Life circum
stances such as lack of proper housing, shelter, or clothing may also
increase how vulnerable people are (Luoto, 2019) and the psychological
cues we focused on may be situated in a larger space within contextual
vulnerability. That is, vulnerability may be a multidimensional phe
nomenon that starts with physiological vulnerability and extends out
through interpersonal, social, and structural spheres.
And last, we adopted a self-report method for getting at cues to
vulnerability when much work relies on observed cues. This was done
for ease and time constraints, but the adoption of cue methods might be
extended to see if people can detect would-be predators in the way they
walk, their facial movements and morphology, their style of dress, and
other physiological cues such as muscularity, masculinity, and facial
asymmetry (Luoto et al., 2021). That is, instead of testing whether
predators can detect potential prey, this method might be flipped to
examine if would-be prey can detect predators as they do in other ani
mals (Deppe & Kushnick, 2020).
Despite these shortcomings, we present the first study (we know of)
to examine individual differences in two classes of cues to vulnerability.
Instead of relying on specific behavioral cues, we treated vulnerability as
a composite construct that can be found in two forms, psychological and
physical. As such, we subjected it to classical test theory analyses to
understand variance in vulnerability. Being physically vulnerable was
seen as more problematic than being psychologically vulnerable, and it
was in within-sex evaluations that this really played out. It was women
who rated other women as more vulnerable, but men did not differ in
how they evaluated vulnerability in others, both of which may reflect
asymmetries in experiences with physical altercations and competition
over evolutionary time (Archer, 2019; Luoto & Varella, 2021). We also
examined the relevance of social antagonism and empathy to better
understand these sex effects, revealing that socially antagonistic men
may view other men as competitors and, therefore, evaluate other men
as less vulnerable to enable their social antagonism, whereas women
who were more empathic rated other women as psychologically more
vulnerable.

5. Limitations and conclusions
While this study combined qualitative and quantitative methods, it
was nevertheless limited. First, Mechanical Turk workers may be espe
cially W.E.I.R.D. (i.e., Western, Educated, Industrialized, Rich, Demo
cratic; Henrich et al., 2010). In addition, our responses from Study 1
were in Italian, meaning that they needed to be translated into English
for Study 2, but we did not engage in rigorous translation procedures
here. Moreover, the cues to vulnerability reported in Study 1 were from
a sample that was mostly women, and it is possible that men and women
define vulnerability differently. Indeed, most of the data we had to
eliminate came from women. Nevertheless, the phrases were rather
simple in nature and translated by a native Italian speaker who is fluent
in English with consultation of a fluent English speaker.
Second, the exceptionally high correlations between the Dark Tetrad
traits required an ad hoc and potentially dubious composite approach
that may obscure trait-specific effects (Nowak et al., 2020; ŻemojtelPiotrowska et al., 2020). However, trait-specific correlations were
indistinguishable here. This might be an artifact of this measure or se
lection biases created by the topic. Subsequent work may benefit from a
direct replication or a replication with alternative measures of the Dark
Tetrad (Paulhus et al., 2020).
Third, the use of a composite approach to psychological and physical
cues fails to identify specific cues to vulnerability and, instead, focuses
on classes of information. Item-specific analyses were avoided here, but
subsequent research might explore these cues in more detail. While we
think it is best to avoid Type 1 error inflation in this study given limited
reasons to predict cue-specific effects, exploratory work might be war
ranted in the future.
Fourth, another potential shortfall of this paper is that of our
apparent gender binary and heteronormative approach in that (1) we
have focused on victimization cues in men and women only and (2)
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