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PHYSICAL CONDITION AS A PREDICTOR OF PERSONALITY
Abstract
The predictions of several conceptually related evolutionary theories were tested in a
sample of 147 men and women. These theories pertain to the evolved functions of psychological
traits including extraversion, anger and aggression, entitlement, dominance, and a sense of
power. It is proposed that strength in men and attractiveness in women predicts higher
expressions on these traits because of the associated cost-benefit trade-offs (Lukaszewski &
Roney, 2011; Sell, Tooby, & Cosmides, 2009). In order to assess the link between an
individual’s physical condition and psychological traits, numerous anthropometric variables
were extracted with medical equipment, 3D cameras, and a white-light 3D body scanner. From
these measures composite scores of physical strength, facial and bodily masculinity and
femininity, and upper body size were calculated serving as proxies of body strength and
attractiveness. The findings partly supported the hypotheses. Several of the psychological traits,
such as sociality and a sense of power, were significantly associated with muscularity in men.
For men, all psychological traits were associated with self-rated attractiveness. Contrary to
previous research, none of the anthropometric predictors correlated with traits that assessed
verbal and physical aggression for either sex. Similarly, most of the theoretical predictions
regarding the association between attractiveness and psychological traits in women were not
supported in this sample. The significant associations for men were interpreted as being driven
by behavioural strategies related to attaining social status and were pro-social in nature. Results
are discussed in terms of their implications for evolutionary theories of the calibration of
personality traits to physical characteristics.
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Do Individuals Calibrate their Personalities to their Physical Characteristics?
The Relation of Physical Strength and Attractiveness to Extraversion, Aggression,
Dominance and Sense of Power
In order to understand individual differences in personality, some evolutionary
psychologists have conceptualised them as behavioural strategies to meet adaptive challenges
posed by the social environment (Buss, 2009; Denissen & Penke, 2008; Nettle, 2006). Our
species evolved to be highly social, meaning that many of these adaptive challenges come from
the social world. For example, the challenge of maintaining a position in a social hierarchies, of
forming alliances, of conducting oneself in conflict and of eliciting help and resources of others
(Buss, 2009). It has been hypothesised that a number of psychological traits that are universal to
human behaviour are employed to these ends. These include extraversion (Wilt & Revelle, 2008;
Nettle, 2005), aggression (Brown, 1991; Ekman, 1973), and dominance (Price, Kang, Dunn, &
Hopkins, 2011). If, however, extraversion, aggression, and dominance are adaptive behavioural
strategies then natural selection should act to reduce their variability across individuals, yet these
traits exhibit extensive individual differences, presenting somewhat of a paradox.
This paradox is addressed in some evolutionary theories which can explain the
persistence of individual differences; including life-history theory (Kaplan & Gangestad, 2005),
mutation load (Keller & Miller, 2006), and frequency-dependent selection (Penke, Denissen, &
Miller, 2007). The focus of the present study is specifically on two recent theories that attempt to
explain this paradox by proposing that psychological traits are calibrated to an individual’s
physical condition. Although this idea was conceived some time ago, as reactive heritability
(Tooby & Cosmides, 1990), the theory of facultative calibration of extraversion (Lukaszewski &
Roney, 2011) and the recalibrational theory of anger (Sell, 2006; Sell, Tooby, & Cosmides,
2009), both neatly describe how an individual’s physical condition or phenotype can predict
personality (Nettle, 2005). Specifically, they proposed a link between variations in physical
fitness, attractiveness, and strength, which can all be considered proxies for underlying
biological quality (Scheyd, Garver-Apgar, & Gangestad, 2008), to the cost-benefit trade-offs
associated with certain behavioural strategies. For example, the utility of aggression to inflict
physical harm on others, or the threat of doing so, to render them unable to compete for
resources, would be one way of using aggression for personal gain (Sell, Hone, & Pound, 2012).
Men who are stronger and more formidable are thought more likely to engage in aggressive
behaviour simply because they are more likely to succeed and out-compete rivals successfully
(Sell, Tooby, et al., 2009).
Similar principles may apply to extraversion and dominance. People who are highly
extraverted can increase their access to resources and mates (Nettle, 2005) or attain higher social
7
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status (Anderson, John, Keltner, & Kring, 2001; Lund, Tamnes, Mouestue, Buss, & Vollrath,
2007). Due to the fact that they are also more likely to get hurt, for example, through conflict or
infectious diseases (Schaller & Murray, 2008), only those individuals most able to deflect the
incurring costs can use extraversion cost-effectively (Lukaszewski & Roney, 2011). Likewise,
dominance, a strong sense of entitlement, and a lack of an egalitarian attitude means that
individuals who are able to out-compete others successfully would profit from social unfairness
(Price et al., 2011).
Physical Attractiveness and Strength as Signals of Inherent Quality
It has been proposed that an individual’s physical condition serves as a signal of inherent
quality (Rhodes, Simmons, & Peters, 2005), and individuals’ condition may reflect a higher or
lower degree of the expression of sex-typical characteristics which are captured on the
masculinity-femininity continuum. While masculinity in men is associated with attractiveness,
specific aspects of masculinity, for example, muscularity, is also a important indicator of
competitive ability or aggressive formidability, and consequently access to resources (Grammer,
Fink, Møller, & Thornhill, 2003; Sell, Tooby, et al., 2009). Femininity, on the other hand,
signals youth and fertility (Grammar et al., 2003). There is a high consensus regarding what is
considered attractive (Langlois et al., 2000) and attractiveness is associated with physical health
(Gangestad & Scheyd, 2005). Behaviourally, masculinity and femininity have been shown to
influence partner selection, especially in short term mating (Burriss, Welling, & Puts, 2011;
Gangestad & Simpson, 2000; Penton-Voak et al., 2003). Biologically, the degree of sexual
dimorphism expressed depends on levels of sex hormones, such as testosterone and oestrogens
in males and females respectively.
Masculinity in Males.
High levels of testosterone are responsible for masculine traits but according to the
handicap theory testosterone also suppresses immunocompetence (Moore et al., 2011; Pound,
Penton-Voak, & Surrigde, 2009). Therefore, masculine traits can be considered “honest” signals
of health because their successful development is associated with high physiological costs (Fink,
Täschner, Neave, Hugill, & Dane, 2010; Zahavi, 1975). Masculine traits signal developmental
stability and underlying genetic quality and are, therefore, desirable (Moore et al., 2011; Pound
et al., 2009). Evidence for this includes negative associations between masculinity and
fluctuating asymmetry (FA) (Gangestad & Thornhill, 2003; Little et al., 2008). FA is a putative
indicator of developmental stability and pathogen resistance during growth (Gangestad &
Thornhill, 2003; Van Dongen & Gangestad, 2011).
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Further aspects of masculinity include muscularity, height, leg length and a more Vshaped upper body, while facial masculinity is partly reflected in marked jaw lines and wider
faces (Penton-Voak & Chen, 2004). Muscularity is an important determinant of masculinity and
is considered attractive (Frederick & Haselton, 2007). Importantly, muscularity or strength
increases aggressive formidability and can be used to confer the benefits of physical protection
from outside aggressors (Price, Dunn, Hopkins, & Kang, 2012; Snyder et al., 2011). The
evolutionary importance of muscularity is highlighted by the fact that is possible to accurately
assess an individual’s strength from visual cues (Sell, Cosmides, et al., 2009) or their voice (Sell
et al., 2010). Thus men are aware of their own strength and that of others, and are therefore able
to assess fighting ability (Sell, Cosmides, et al., 2009). Muscularity can be assessed relatively
simply by attaining a few selected measures that act as good indicators of overall muscularity.
Hand grip strength (HGS) is one commonly used measure, and is closely related to a number of
health measures, linked to higher levels of testosterone (Page et al., 2005), and a good proxy of
total muscle mass (Kallman, Plato, & Tobin 1990).
Femininity in Females.
High expressions of oestrogens during development lead to feminine physical
characteristics (Gangestad & Scheyd, 2005; Law Smith et al., 2006). Feminine traits are judged
attractive and similarly signal developmental stability and underlying genetic quality (Moore et
al., 2011; Pound et al., 2009). Body femininity includes sex typical body-fat distribution and
facial characteristics such as a small nose, full lip, and high cheek bones (Rhodes et al., 2007;
Singh & Singh, 2011). Numerous objective measures are used to capture the degree of
femininity in women. These measures signal health and fertility and are reliable indicators of
reproductive fitness (Scheyd et al., 2008). For example, a lower waist-to-hip ratio (WHR) of 0.7,
which reflects and increased lower-body fat distribution, is linked to high levels of oestradiol and
progesterone (Dixson, Grimshaw, Linklater, & Dixson, 2011). Each of these hormones is
associated with the reproductive cycle (Jasienska, Ziomkiewicz, Ellison, Lipson, & Thune,
2004), successful development of offspring during pregnancy (Lassek & Gaulin, 2006), and later
cognitive performance of offspring (Lassek & Gaulin, 2008).
The Calibration of Personality to Physical Characteristics
Extraversion.
The theory of facultative calibration of extraversion (Lukaszewski & Roney, 2011)
describes the process of personality development of extraversion as a general disposition, which
may be partly mediated by an individual’s physical condition. Extraversion is thought more
beneficial to individuals who are inherently fitter because they can effectively avoid the
9
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associated costs of the trait, for example, risk of conflict with competing mates (Lund et al.,
2007). Therefore, stronger and more masculine males and more attractive and feminine females
should score higher on extraversion because of the physiological implications discussed above.
These predictions have been put to the test. Lukaszewski and Roney (2011) tested a
sample of 85 men and 89 women with mean ages of 19.7 and 18.7, respectively. For both sexes,
self-rated attractiveness predicted extraversion for males (r=.45) and for females (r=.35), as did
physical strength in men (r=.42) but not women (r=.17). Regressing extraversion on self-rated
attractiveness and strength clarified that each explained unique variance. In a second study,
Lukaszewski and Roney (2011), with a sample of 146 men and 52 women of a similar age range,
again found a positive association for strength and self-rated attractiveness with extraversion. In
the second study other-rated attractiveness (8 independent judges of facial and bodily
attractiveness) also correlated positively with extraversion and strength.
Further evidence showed that other-rated attractiveness was again positively associated
with extraversion (Meier, Robinson, Carter, & Hinsz, 2010). In two studies extraversion
correlated with other-rated attractiveness (10 and 18 unacquainted judges, in studies 1 and 2,
respectively). In the first sample of 84 students with a mean age of 19.6 years, extraversion was
predicted by attractiveness (r=.20), and in the second sample of 133 students with a mean age of
18.9 years, attractiveness again predicted extraversion (r=.31). Interestingly, both these
correlations were partly mediated by how well groomed an individual looked in the photograph.
Nonetheless, this shows that people can use physical characteristics to judge other personalities
simply from visual cues.
Anger and Aggression.
The second theory which deals with the relation between personality traits and physical
characteristics is the recalibrational theory of anger (Sell, Tooby, et al., 2009). Its basic function
is to resolve conflict in favour of the aggressor and to attain the highest possible welfare from
other individuals by coercing them with displays of aggression. A formidable reputation leads to
better treatment from others who thus avoid physical conflict. In order for this to work
practically, the threat must be real and the costs of refusing the aggressor must be greater than
paying the expected tribute. In the recalibrational theory this is known as the welfare-trade-off
ratio (WTR) (Sell, 2006). Because strength is highly sexually dimorphic, with 99% of the
average men being stronger than the average women (Lassek & Gaulin, 2009), bargaining
positions of males and females depend on different factors (Sell, Tooby, et al., 2009). For males
their formidability is determined by physical strength. While females are less likely to employ
physical aggression, the important predictor is attractiveness, which may itself ensure access to
resources and higher social status (Scheyd et al., 2008). Highly attractive and feminine females
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may confer benefits to other individuals and expected compliance with demands in return but
withdraw benefits upon non-compliance (Sell, 2006). According to the WTR, individuals should
only refuse benefits from attractive females when compliance with demands is costlier than what
is gained. In other words, the WTR poses as a function of how much welfare an individual
expects from other members of a social group, depending on aggressive formidability for males
and physical attractiveness for females. Inappropriate welfare can be recalibrated through
aggression but the cost-effectiveness of recalibrating welfare diminishes as the individual’s
ability to retaliate increases, i.e. when they are able to respond aggressively themselves or
withdraw benefits they posses. While the WTR also depends on numerous environmental factors
and kinship, physical strength and attractiveness can be assessed objectively. The prediction here
is that physical formidability depending on strength in males, and attractiveness in females,
should both correlate with anger (Price et al., 2012).
Sell, Tooby, et al. (2009) found their results to be consistent with this theory. Physical
strength in males and attractiveness in females positively correlated with aggression in two
samples with mean ages of 21.1 years and 19.5 years. Additionally, strength or aggressive
formidability predicted a higher sense of entitlement. In both studies all strength measures
correlated positively with aggression. The sample of study 1 consisted of 62 men and included
no women. Lifting strength correlated positively with proneness to anger (r=.38), history of
fighting (r=.47), and utility of personal aggression (r=.34). Similarly, flexed biceps
circumference correlated with the same scales with correlation coefficients of r=.35, r=.47, and
r=.47, for each scale respectively. In the second study, 125 males and 156 females strength was
measured with a dynamometer, and for males the correlations were positive for all psychological
measures with the coefficients of r=.23 to r=.37. In addition, two added scales measuring
entitlement (r=.31) and success in conflict (r=.23) were completed. None of the correlations
between aggression and strength were significant for females; however, self-rated attractiveness
in females correlated positively with proneness to anger (r=.23), utility of personal aggression
(r=.18), and entitlement (r=.31). Men’s self-rated attractiveness also correlated positively with
proneness to anger, history of fighting, and utility of personal aggression.
Partly replicating the findings by Sell, Tooby, et al. (2009) but using more objective
measures of attractiveness, Price et al. (2012) tested the same predictions. Anger was assessed
with the same scales, namely proneness to anger and fighting history. The additional
anthropometric measures were attained by acquisition of 3D body scans for all participants. This
permitted construction of composite scores for bodily masculinity and femininity, including
volume-to-height index (VHI), and leg-to-body ratio (LBR), as well as further body part specific
circumferences. Price et al. (2012) note that the associations could be age sensitive and
aggressive formidability may change with age and show a temporal decline (Daly & Wilson,
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1988). Thus it is possible that the association between formidability and aggression decreases as
formidability shifts with increasing social influence, providing other means of coercion.
Therefore, Price et al. (2012) excluded 27 participants from their initial sample of 118, with
mean ages of 22.0 years, leaving a remaining sample of 91 with a mean age of 19.93. Overall,
the findings were less clear that those of Sell, Tooby, et al. (2009). Upper body size (r=.43),
biceps circumference (r=.39), and chest circumference (r=.42) correlated positively with
proneness to anger in males. Body masculinity also correlated positively with proneness to anger
(r=.33). One possible caveat with the measures of male muscularity is that these measures relied
on anatomical size, as opposed to actual strength measures. No significant correlations were
observed for history of fighting and none of the anthropometric measures predicted anger in
females, the exception being LBR and proneness to anger (r=.31). Only one of the three selfrated attractiveness measures in females correlated with proneness to anger (r=.31).
When measuring strength directly, using a dynamometer, the associations with
aggression were however, significant (Gallup, White, & Gallup, 2007). Two subscales of the
social experience survey, assessing how much each participant believed themselves to a victim
or perpetrator of physical or psychological aggression were used (Newman et al., 2005). Males
had a mean age of 18.9 years, females 19.1 years and the total sample consisted of 143
participants. For males left HGS, but not right HGS, correlated significantly with being an
aggressor in the high school environment (r=.30).
Additionally, Carré and McCormick (2008) analysed participant’s facial width-to-height
ratio (facial WHR), a physical characteristic independent of body size (Weston, Friday, & Liò,
2007). It is thought to be related to testosterone level during development (Verdonck, Gaethofs,
Carels, & de Zegher, 1999) while possibly acting as another physical cue that allows others to
detect aggressive tendencies and aggressive formidability. First, in a sample of 37 men and 51
women, aged 19.0 years, facial WHR was related to behavioural aggression as assessed in an
experimental task (Point Subtraction Aggression Paradigm (Cherek, 1981) and trait dominance
(Goldberg et al., 2006). The facial WHR was calculated from frontal photographs. Overall men
had a greater facial WHR and scored higher on dominance and aggression. For men, facial WHR
explained 15% of unique variance in a regression analysis of aggressive behaviour in the
behavioural task, but it did not predict trait dominance. For women, facial WHR did not predict
any of the aggression or dominance measures. In addition to the sample invited for research
participation, Carré and McCormick (2008) also calculated the facial WHR for male varsity
hockey players of the University hockey league and those of professional hockey players from
the National Hockey League. Aggression was assessed by penalty points received by each
player, which are awarded for aggravated physical contact. For varsity hockey players (n=21),
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facial WHR’s correlated positively with penalty points awarded (r=.54) as well as for aggressive
behaviour in professional hockey players (n=121, r=.30).
Contrary to these findings, a recent study did support facial WHR as a significant
predictor for aggression (Özener, 2012). It was highlighted that the facial WHR was not sexually
dimorphic in a large Turkish sample of 230 men and 240 women, who were on average 20.8
years old. Furthermore, a second study of 108 men (20.1 years) and 104 women (20.7 years)
showed facial WHR was not significantly associated with physical or verbal aggression, anger,
hostility, or indirect aggression for either sex (Özener, 2012).
Dominance.
The predictions of the recalibrational theory of anger, according to which more
formidable men and more attractive females should be more anger prone and aggressive, may
also lend itself to predict higher scores on trait dominance. Having a higher welfare trade-off
ratio should coincide with being more dominant, as this should sustain and provide greater
access to resources. While testing whether individuals who are inherently fitter have a stronger
sense of social dominance, Price et al. (2011) found that individual’s (n=56) dominance scores,
as measured on the Social Dominance Orientation scale (Pratto, Sidanius, & Levin, 2006), were
positively associated with upper body size (r=.29) and self-rated attractiveness in males (r=.28).
Upper body size of was calculated as an aggregate of the z-scores for biceps, horizontal
shoulder, and chest circumference. Furthermore, a scale assessing competitiveness (Houston,
Harris, McIntire, & Francis, 2002) also correlated with strength in males (r=.24). Lastly,
entitlement (labelled worthiness), using the same scale as developed by Sell, Tooby, et al.
(2009), was positively correlated with muscularity for males (r=.31) and self-rated attractiveness
for both males (r=.37) and females (r=.30).
Sense of Power.
The same mechanisms as described in the theory of facultative calibration of
extraversion and the recalibrational theory of anger may apply to and calibrate an individual’s
sense of power. Being able to out-compete others and a higher WTR should also be associated
with a higher sense of power. This is an additional psychological construct that is conceptually
linked to extraversion, aggression, entitlement and dominance and may also be related to an
individual’s physical condition. Power has many philosophical and psychological definitions and
is functionally related to the control over resources and social influence (Emerson, 1962;
Galinsky, Gruenfeld, & Magee, 2003). Individuals with a higher sense of power also employ
behaviours that gain resources, food, and increase access to mates (Anderson, John, & Keltner,
2012; Fiske, 1993) while such behaviours are inhibited by a lack of power (Carver & White,
13
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1994; Anderson & Galinsky, 2006). Psychologically, a high sense of power is linked to a higher
self-esteem (r=.45), authority (r=.47), and extraversion (r=.43, r=.49) (Anderson et al., 2012).
Furthermore, a higher sense of power has been linked to a lower- risk perception and increased
risk taking. Anderson & Galinsky (2006) showed that people who had a higher sense of power
were more likely to engage in risky behaviour (study 1), had a more optimistic perception
toward various risks and real life dangers (study 2), performed better in a word completion task
after being primed for a higher sense of power (study 3), disregarded risks of unprotected sex
(study 4), and were more blunt in dealing with problems in personal negotiation (study 5).
Consequently, people who are highly extraverted, dominant, or more anger prone and who feel a
higher sense of entitlement, should also have a higher sense of power because of the social
influence the other psychological traits predict. Possibly reflecting an association with an
individual’s physical condition is the finding that a higher sense of power has, for example, been
linked to better health and longevity (Adler, Epel, Castellazzo, & Ickovics, 2000). While this
may not necessarily coincide with aggressive formidability, it should theoretically be linked to
attractiveness given that this is proxy for underlying quality (Scheyd et al., 2008). Interestingly,
in social cognition studies which assigned individuals to either high or low power conditions,
through experimental design showed that people in the high-power condition focused more on
rewarding information, were more action-orientated regarding the environment and social
aspects within it, and were behaviourally less inhibited (Anderson & Berdahl, 2002; Galinsky et
al., 2003; Smith & Bargh, 2008). People who display physical characteristics that signal
underlying biological quality may have a lower perception of risk and a higher sense of power
because they are able to employ risky behaviours to attain power and are able to combat the
costs of such a strategy by being inherently fitter.
The Present Study
The present study tested the theoretical predictions that there are associations between
an individual’s physical condition and their personality traits.
Consistent with the theory of facultative calibration of extraversion (Lukaszewski &
Roney, 2011), it was hypothesised that anatomical and physiological masculinity, muscularity,
upper body size, and self-rated attractiveness correlate positively with extraversion and
negatively with shyness for males. For females, extraversion should correlate negatively with
anatomical and physiological masculinity (reflecting femininity) but should correlate positively
with self-rated attractiveness and the opposite should be true for shyness. Muscularity and upper
body size should make no significant contributions for females to any of the psychological traits.
In line with the theoretical predictions of the recalibrational theory of anger (Sell,
Tooby, et al., 2009) and the predictions made by Price et al., (2011), men with higher anatomical
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and physiological masculinity, muscularity, upper body size, and self-rated attractiveness should
show more anger proneness, feel more successful in conflict, have a more extensive fighting
history, be more dominant, and feel more entitled. For females, in contrast, none of the
muscularity and upper body size should make significant contributions to personality. Instead,
more feminine women, with a lower WHR, and higher self-rated attractiveness should be more
anger prone, feel more successful in conflict (non-physical), be more dominant, and feel more
entitled.
Finally, it was hypothesised that all the anthropometric factors for masculinity in males
and femininity in females should correlate positively with sense of power and that sense of
power itself correlates positively with all the above mentioned personality variables. The
association of the sense of power with extraversion should specifically be with facets associated
with increased social influence including sociability, assertiveness, activity, and positive
emotionality (Anderson et al., 2001; Anderson, Sparato, & Flynn, 2008). In this study, the
hypothesis is that a sense of power would mediate the association between these
anthropomorphic measures and social influence traits.
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Methods
Participants
147 participants (82 males, 65 females), mostly students, took part in the study. The
mean age for males was 21.74 years (SD=2.4) and 21.4 years (SD=1.9) for females. The total
number of completed years of education was 16.35 years (SD=2.3) for males and 16.31 years
(SD=2.0) for females. A monetary reward of £10 or course credit was received by participants
for their participation.
Procedure
The procedure described has been approved by the Psychology Research Ethics
Committee of the University of Edinburgh (Ref No: 299-1112). After signing for consent each
participant had his or her face image taken with a 3D camera (3dMD, 2012) and then their body
imaged with a 3D NX12 body scanner ([TC]², 2010). For the facial photograph, participants
were asked to sit in front of the cameras and to stay motionless with a neutral facial expression.
The 3D scans of the body were taken in sports underwear. Clean underwear was provided in a
separated changing area, connected to the fully enclosed camera booth. Prior to the scan the
participants were instructed to stand upright, with their shoulder back and arms straight. Then
height, with a wall mounted tape measure, and weight, with digital scales, were recorded.
Afterwards, flexed biceps circumference was measured with an anatomical tape measure and
both the participants’ hands were scanned with a flatbed scanner (Epson GT1500). Next
participants were asked to press a hydraulic hand dynamometer (SH500, SAEHAN Corp.) as
hard as possible to assess handgrip strength for each hand. The best of three trials was taken for
each hand. Once one side of the dynamometer’s grip was reversed, the participants were asked to
press in on it while holding it in front of their chest to provide an additional upper body/chest
strength measure. This procedure was reported in detail by Sell, Tooby, et al. (2009) (Appendix).
Following this, the participants’ lung functions were measured with a spirometer (MicroPlus,
CareFusion). For most of the anthropometric measurements three readings were taken; however,
only one reading was taken for participants’ height, weight, and flexed biceps circumference.
Furthermore, a single hand scan and two face scans were acquired. The readings acquired with
the scales and tape measures were averaged and the maximum from the three strength and lung
function measures were used for later analysis. To ensure the integrity of the measures, the
participants were asked about possible respiratory infections as well as any possible injuries to
the imaged body parts that. For the last part of the experiment the participants filled out a
questionnaire on a desktop computer, which established handedness and assessed personality.
Not all items in the questionnaire were pertinent to the current study. This included questions
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about sociosexuality and items assessing personality traits of narcissism, psychopathy, and
machiavellianism.
Predictor Variables: Anthropometrics and Fitness Measures
Body shape.
From the body scans, facial images, and recorded variables, a number of measures related to
strength and attractiveness were calculated. The data points from the body scanner were
extracted using the [TC]² MEP editor ([TC]², 2010) which allowed for all the raw measures to be
extracted. The scanner extracted each measure three times and the mean value was calculated
across the raw measurements. Reliability was checked using the intra class correlations (ICC) for
these three measurements and their reliabilities were high (rs>=.97). The average of the three
measurements was then used to construct various ratios that capture body shape. These include
waist-to-hip ratio (WHR), waist-to-chest ratio (WCR), bust-underbust ratio (BUR), leg-to-body
ratio (LBR), and volume-to-height index (VHI). Additionally, weight and height were used to
calculate body mass index (BMI). A description of these measures is provided in Table 1.
Table 1
Body Shape Ratios and Indices
Measure

Description

Waist-to-hip ratio (WHR)

The ratio of waist circumference to that of the hips

Waist-to-chest ratio (WCR)

The ratio of waist circumference to that of the chest

Bust-underbust ratio (BUR)

The ratio of bust circumference to that of the underbust

Leg-to-body ratio (LBR)

The ratio of the distance above the floor to the waist back
point, at the height of the biggest waist circumference, to total
body height

Volume-to-height index (VHI)

The bulk volume of the body divided by the height measured to
the back of neck

Body mass index (BMI)

The person’s weight (kg) divided by the square of his or her
height

Facial Masculinity.
Facial masculinity was an additional physical measure and calculated from one single
face scan (3D). Face scans were analysed using Morphanalyser (Tiddeman, Duffy, & Rabey,
2000). In this process, landmarks were placed on the face, allowing for calculations of specific
measures including eye-size, face height and length, and cheekbone prominence, which were
then subtracted from one another (see Penton-Voak et al., 2001).
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Facial Width-to-Height Ratio (facial WHR).
Extracted with the same means was facial WHR, which was again calculated from the
facial 3D images using Morphanalyser (Tiddeman et al., 2000).This ratio depends on width as
measured in the distance between the left and the right zygion (bizygomatic width) divided by
the height of the upper face as determined by the distance from the upper lip to the brow (see
Carré & McCormick, 2008).
Lung Functions.
Lung functions were assessed and calculated with the help of the spirometer. The
measures used included forced expiratory volume (FEV1), which is the volume that has been
exhaled during the first second of forced expiration, and the forced vital capacity from
maximally forced expiratory effort (FVC). Both FEV1 and FVC are, as mentioned, good
indicators of physical fitness and the maximum value was used in the construction of the
physical masculinity factor, see below.
Anthropometric Composite Scores.
While a large number of individual variables have been associated with health and
attractiveness, alone they only provide a limited scope of the overall physical characteristics.
Therefore, composite scores for traits that are sexually dimorphic are used to capture bodily
masculinity and femininity. These anthropometric factors were extracted using factor analysis.
The composite scores act as proxies of body shape masculinity and strength, both important in
determining attractiveness and physical fitness .The masculinity-femininity factors were
extracted using the whole sample, thus creating a score ranging from the most feminine female
to the most masculine male. Upper body size and muscularity were calculated for both sexes but
only used as predictors for men. The four factors were anatomical masculinity (A-M), and
physical masculinity (P-M), upper body size (UBS), and muscularity (Musc.). A description of
the four anthropometric factors and results of the principal components analyses (PCA) are
provided in Table 2. Uni-dimensionality was assessed by dividing the value of the first
Eigenvalue by that of the second (Reise, Scheines, Widaman & Haviland, in press). Anatomical
masculinity captures an individual’s physical appearance while physical masculinity is
determined by strength and fitness. While these correlate highly, anatomical masculinity is of
greater importance when considering actual fitness. Upper body size is an important predictor of
formidability specifically in males. When including bicep circumference and maximum hand
grip strength, usually measures for the participant’s dominant arm were used. Handedness was
assessed with the ten item Edinburgh Handedness Inventory (EHI) (Oldfield, 1971). In rare cases
the non-dominant arms scores were used when they exceeded the dominants arms ones.
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Table 2
Anthropometric Factors with Individual Measures used and PCA Results
Factor

Measures used (components)

Anatomical-

Shoulder-to-shoulder horizontal width, WHR,

masculinity

BUR, and LBR

Physical-

Hand-grip strength, upper body strength,

masculinity

FEV1, and FVC

Upper body size

Biceps circumference, shoulder-to-shoulder

1st/2nd

Total variance

Eigenvalue

explained

2.97

57.9%

5.47

79.3%

8.93

86.0%

3.79

79.3%

horizontal width, and full chest circumference
Muscularity

Hand-grip strength and upper body strength

Note. Abbreviations: WHR=Waist-to-hip ratio, BUR=Bust-underbust ratio, LBR=Leg-to-body
ratio, FEV1= First second of forced expiration, FVC=Forced vital capacity.
Self-rated Attractiveness.
In addition to the objective measures, participants were also asked about their self-rated
attractiveness. This was measured with the three item short version of the Self-rated Mate Value
Scale (Lukaszewski & Roney, 2011). The first item was answered from strongly disagree to
strongly agree (“Compared to others I’m a very attractive person”). Item two had to be given as
a percentage (“I am more attractive than __% of others of my gender”). Finally, item three was
given on a one-to-ten likert scale (“On a scale from 1 to 10, how physically attractive are you?”).
Similarly to the anthropometric factors, PCA was used to extract a single component with an
Eigenvalue of 2.22 (second highest Eigenvalue was 0.44) explaining 74.1% of the total variance.
Outcome variables: Personality Questionnaire
The questionnaire part of the experiment was made up of a large number of items from
several scales and took around 30 minutes to complete. Responses for each item were scored by
indications of agreement or disagreement from strongly disagree (SD), to disagree (D), neutral
(N), agree (A), and strongly agree (SA). Some of the scales were well established and well
validated. The total number of items and the Cronbach’s alpha for each scale are presented in
Table 3. Participants were assessed for extraversion with the NEO-PI-R (Costa & McCrae, 1985,
1992). Tapping a very similar dimension was the shyness scale (Asendorpf & Wilpers, 1998).
The shyness scale contains items like “I feel shy in the presence of others” and “I easily
approach others” (reverse keyed). Dominance was assessed with items from the International
Personality Item Pool (IPIP) (Goldberg et al., 2006). The IPIP dominance scale contains items
like “I impose my will on others”, “I try to outdo others”, and “I demand explanations
from others.” It focuses closely on self-aggrandising aspects of dominance. To assess entitlement
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the entitlement scale developed by Sell, Tooby, et al. (2009) was used. A few items were omitted
in the questionnaire (items 1, 4, 7, and 11). Example items included “I deserve more than the
average person“ and “I sometimes feel uncomfortable when I’m given praise“ (reverse keyed).
Four further scales constructed by Sell, Tooby, et al. (2009) were also used. These were
proneness to anger, fighting history, utility of aggression, and success in conflict. The proneness
to anger scale (originally 21 items) included items such as “I have a short fuse” and “People
often irritate me” measuring how easily one becomes angry, not however rumination (Sell,
Tooby, et al., 2009). Fighting history assessed the degree to which a person had escalated
conflict, and two of the five items were “I have physically intimidated someone who had it
coming” and “I have stared people down” (Sell, Tooby, et al., 2009). All the original items were
retained. Utility of aggression measures agreement to the use of both confrontational verbal and
physical aggression and includes items like “Violence can solve problems for me” and
“Confronting people scares me”. Again, all the original items were retained. The last scale
developed by Sell, Tooby, et al. (2009) was success in conflict which asked participants about
success in arguments. Items included “When there’s a dispute, I usually get my way” and “Other
people know not to get in my way”. The reduction of scale length did not lead to noteworthy
changes in their reliabilities. Lastly, the sense of power scale (Anderson & Galinsky, 2006)
assessed a feeling of control over ones social surrounding with items like “I think I have a great
deal of power” and “If I want to I can make the decisions”. This personality aspect as described
in the literature may act as a mediator between masculinity and muscularity and extraversion.
Table 3
Personality Scales and Measures of Reliability
Scale

Number of Items

Cronbach’s alpha

Extraversion (NEO-PI-R)

48

.92

Dominance (IPIP do)

15

.78

Shyness

5

.84

Entitlement

11

.66

Fighting history

5

.69

Proneness to anger

11

.66

Utility of aggression

16

.72

Success in conflict

7

.78

Sense of power

8

.80
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Statistical Analysis
First, descriptive statistics were reported for all the anthropometric factors and
individual variables, as well as for the psychological traits. For variables attained for both sexes,
t-tests were conducted to examine sex differences. The effect sizes for the sex differences were
also calculated. Second, bivariate correlations were computed to examine the inter-correlations
for the anthropometric and self-rated attractiveness variables and the inter-correlations for the
psychological traits. Thereafter, the associations between anthropometric and the psychological
traits were calculated. Partial correlations were also calculated in order to control for age. All
analyses were conducted separately for males and females.
Once the preliminary analysis was completed the male sample became the main target of
analysis because most of the theoretical predictions were not supported by the female sample.
First, multiple linear regression analysis was used to examine the unique contributions of
anthropometric predictors to psychological traits. Additionally, bivariate correlations were also
computed to examine the link between the anthropometric factors and the facets of extraversion.
Subsequent to this, multiple regression analysis helped examine the relationship between the
anthropometric factors and the extraversion facets.
Finally, in order to unpack the causal pathways underpinning the significant bivariate
associations between muscularity with sense of power and the extraversion/shyness composite
sociality, a mediation analysis was conducted. It was hypothesised that sense of power mediated
the relation between muscularity and sociality. This was tested using a path mediation model
implemented in Mplus 6.11 (Muthén & Muthén, 1998-2011) using maximum likelihood
estimation and bootstrapped confidence intervals. The direct and indirect effects of sociality on
muscularity were computed. Significant mediation was indicated by statistically significant
indirect effects.
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Results
Descriptive Statistics and Data Cleaning
A small number of outliers were removed prior to statistical analysis. These were
identified by visual inspection and by checking z-scores above and below 3.28. Normality was
checked by examination of skewness, kurtosis, and conducting Kolmogorov-Smirnov tests of
normality (Stephens, 1979).
Descriptive statistics and sex differences are reported in Table 4 for all variables split by
gender. The variables include composite scores but a number of measures are also reported
separately to allow for comparison with previous findings from the reviewed literature. No
descriptive statistics are reported for upper body size and muscularity for females as this was
only calculated for males.
One extra composite score was created from the extraversion and the shyness scale and
named sociality. This was justified by the fact that shyness and extraversion conceptually
measure the same construct and correlated highly (r=-.77). From the two scales, one component
was extracted with an Eigenvalue of 1.79; explaining 89% of the variance (see Lukaszewski &
Roney, 2011).
As expected, all of the anthropometric variables are highly sexually dimorphic, the only
exception was facial masculinity. Surprisingly, women had higher facial WHR. On the
personality scales that contain items related to physical aggression (utility of aggression and
fighting history), men scored significantly higher. For the other personality variables, results
were more mixed and only some were subject to statistically significant sex differences.
Interestingly, women had significantly higher scores on extraversion (sociality), sense of power,
and proneness to anger, while men had significantly higher scores for success in conflict and
entitlement.
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Table 4
Descriptive Statistics of all Variables with Sex Differences and t-test Results
Variable

Male

Female

Sex difference

n

Mean

SD

n

Mean

SD

t

p

Cohen’s d

Height (cm)

82

180.98

6.11

65

166.75

5.42

14.74

<.001

2.46

Weight (kg)

82

75.36

9.67

65

61.35

8.26

9.30

<.001

1.56

FBR (cm)

81

33.23

3.19

65

28.07

3.07

9.88

<.001

1.65

FBL (cm)

82

32.71

3.49

65

27.44

2.82

9.89

<.001

1.66

HGS (kg)

82

46.34

9.05

65

28.35

5.64

14.75

<.001

2.39

UBstrength (kg)

81

39.19

11.63

65

18.32

5.41

14.33

<.001

2.30

WHR

82

.85

.04

65

0.79

.04

8.49

<.001

1.50

BUR

82

1.09

.03

65

1.19

.05

-15.86

<.001

-2.43

LBR

82

.59

.02

65

.61

.02

-5.92

<.001

-1.00

BMI

82

23.0

2.67

65

22.07

2.84

2.04

<.05

.34

VHI

82

20.92

2.61

65

19.63

3.74

2.46

<.05

.40

WCR

82

.83

.04

65

0.86

.04

-4.31

<.001

-0.75

A-M

82

.74

.54

65

-0.94

.57

18.29

<.001

2.95

P-M

80

.75

.61

65

-0.92

.47

18.12

<.001

3.10

F-M

81

.15

2.21

61

-0.21

1.84

1.03

.31

.18

UBS

80

.05

.91

65

-

-

-

-

-

Musc.

80

.00

1.00

65

-

-

-

-

-

fWHR

81

2.01

.13

60

2.11

.17

-3.90

<.001

-.66

UofA

81

2.88

.44

65

2.59

.37

4.13

<.001

.71

PtoA

81

2.95

.49

65

3.09

.52

-1.68

.10

-.28

SinC

81

3.15

.54

65

2.99

.56

1.78

.08

.29

FH

81

2.64

.78

65

2.03

.63

5.17

<.001

.86

Ent.

81

2.93

.54

65

2.78

.46

1.78

.08

.30

Do.

81

3.07

.51

65

2.93

.51

1.70

.09

.28

Ex.

81

3.47

.49

65

3.58

.44

-1.34

.18

-.24

SofP

81

3.48

.53

65

3.50

.53

-.21

.84

-.04

Shy.

81

2.49

.80

65

2.42

.86

.47

.64

.09

Soc.

81

-.07

1.01

65

.09

.99

-.96

.34

-.16

SRA

81

.29

.86

65

-0.36

1.06

4.06

<.001

.67

Note. Abbreviations: FBR/L=Flexed biceps right/left, HGS=Hand grip strength, UBstrength=Upper body
strength, WHR=Waist-to-hip ratio, BUR=Bust-underbust ratio, LBR=Leg-to-body ratio, BMI=Body mass
index, VHI=Volume-height index, WCR= Waist-to-chest ratio, A-M=Anatomical masculinity, PM=Physical masculinity, UBS=Upper body size, Musc.=Muscularity, fWHR=Facial width-to-height
ratio, UofA=Utility of aggression, PtoA=Proneness to anger, SinC=Success in conflict, FH=Fighting
history, Ent.=Entitlement, Do.=Dominance, Ex.=Extraversion, SoP=Sense of power, Shy.=Shyness,
Soc.=Sociality, SRA=Self-rated attractiveness
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Inter-correlations between Anthropometric Measures and Self-rated Attractiveness
For males (see Table 5), anatomical and physical masculinity, upper body size and
muscularity all correlated positively with self-rated attractiveness. Interestingly, muscularity did
not correlate significantly with anatomical masculinity. This shows that anatomical masculinity
is in fact not a good predictor of strength in this sample. Facial masculinity only correlated
positively with physical masculinity and negatively with facial WHR, which itself did not
correlate significantly with any of the other anthropometric measures. Self-rated attractiveness
did not correlate significantly with WHR, LBR, facial masculinity, or facial WHR.
Table 5
Inter-correlations between Anthropometric Variables for Males
Variable

A-M

P-M

UBS

Musc.

WHR

LBR

F-M

fWHR

A-M

-

P-M

.30**

-

UBS

.63**

.48**

-

Musc.

.11

.79**

.37**

-

WHR

.71**

-.06

.30**

-.18

-

LBR

-.42**

-.15

-.07

-.17

-.06

-

F-M

-.05

.31**

.10

.12

-.21

.07

-

fWHR

-.17

-.12

-.18

.00

-.10

.08

-.45**

-

SRA

.23*

.41**

.36**

.38**

-.07

-.14

.17

-.06

SRA

-

Note. Abbreviations: A-M=Anatomical masculinity, P-M=Physical masculinity, UBS=Upper
body size, Musc.=Muscularity, WHR=Waist-to-hip ratio, LBR=Leg-to-body ratio, F-M=Facial
masculinity, facial WHR= Facial width-to-height ratio, SRA=Self-rated attractiveness. *p<.05,
**p<.01
For females, self-rated attractiveness did not correlate with any of the two
anthropometric measures, i.e. anatomical and physical femininity (see Table 6). Overall only a
few significant correlations were observed. These were between the composite scores for
masculinity/femininity, strength, and UBS, which measures associated physical characteristics.
Facial masculinity correlated negatively with facial WHR.
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Table 6
Inter-correlations between Anthropometric Variables for Females
Variable

A-M

P-M

UBS

Musc.

WHR

LBR

F-M

fWHR

A-M

-

P-M

.39**

-

UBS

.38**

.32*

-

Musc.

.33**

.67**

.33**

-

WHR

.61**

.21

.20

.10

-

LBR

-.49**

.-.10

.19

-.11

-.06

-

F-M

-.02

-.15

.08

-.17

.08

.23

-

fWHR

.23

.23

.05

.06

.11

-.14

-.49**

-

SRA

.08

-.06

-.18

.01

.04

-.22

.00

-.10

SRA

-

Note. Abbreviations: A-M=Anatomical masculinity, P-M=Physical masculinity, UBS=Upper
body size, Musc.=Muscularity, WHR=Waist-to-hip ratio, LBR=Leg-to-body ratio, F-M=Facial
masculinity, fWHR= Facial width-to-height ratio, SRA=Self-rated attractiveness. *p<.05, **p<.01.

Inter-correlations between Personality Scales
The inter-correlations for the personality scales are presented in Table 7 for males and
Table 8 for females.
Table 7
Inter-correlations between Personality Scales for Males
Scale

1. Ex.

2.Do.

3. Shy.

4. Ent.

5.FH

6.PtoA

7.UofA

8.SinC

9.SofP

1.Ex.

-

2. Do.

.14

-

3. Shy.

-.81**

-.05

-

4. Ent.

.23*

.45**

-.29**

-

5. FH

.08

.30**

-.17

.28**

-

6. PtoA

.08

.55**

-.02

.38**

.43**

-

7. UofA

.26*

.49**

-.24*

.50**

.62**

.57**

-

8. SinC

.28*

.52**

-.34**

.67**

.36**

.43**

.54**

-

9. SofP

.53**

.43**

-.60**

.64**

.30**

.31**

.46**

.78**

-

10. Soc.

.95**

.10

-.95

.27*

.13

.05

.27*

.33**

.59**

10.Soc

-

Note. Abbreviations: Ex.=Extraversion, Do.=Dominance, Shy.=Shyness, Ent.=Entitlement,
FH=Fighting history, PtoA=Proneness to anger, UofA=Utility of aggression, SinC=Success in
conflict, SoP=Sense of power, Soc.=Sociality. *p<.05, **p<.01.

25

PHYSICAL CONDITION AS A PREDICTOR OF PERSONALITY
Table 8
Inter-correlations between Personality Scales for Females
Scale

1.Ex.

2.Do.

3.Shy.

4.Ent.

5.FH

6.PtoA

7.UofA

8.SinC

9.SofP.

1.Ex.

-

2.Do.

.24*

-

3.Shy.

-.77**

-.16

-

4.Ent.

.30*

.32**

-.33**

-

5.FH

-.03

.19

-.10

.10

-

6.PtoA

-.06

.39**

.06

-.04

.35**

-

7.UofA

.04

.28*

-.15

.04

.55**

.49**

-

8.SinC

.39**

.50**

-.27**

.34**

.15

.23

.10

-

9.SofP

.55**

.40**

-.44**

.38**

.09

.04

.01

.78**

-

10.Soc.

.93**

.21

-.95

.34**

.04

-.06

.10

.35

.52**

10.Soc.

-

Note. Abbreviations: Ex.=Extraversion, Do.=Dominance, Shy.=Shyness, Ent.=Entitlement,
FH=Fighting history, PtoA=Proneness to anger, UofA=Utility of aggression, SinC=Success in
conflict, SoP=Sense of power, Soc.=Sociality. *p<.05, **p<.01.
For males, a number of different patterns emerged. Strong correlations were observed
between sense of power with success in conflict and sense of power with sociality as these tap
very similar psychological dimension. Dominance and entitlement also have a high correlation
with sense of power, sociality and all of the aggression measures. Both the aggression and
fighting measures correlated highly with themselves but they did not correlate significantly with
extraversion. Fighting history did not correlate significantly with any of the other scales.
For females, a very similar pattern of correlations was observed with a strong correlation
between sense of power and success in conflict, dominance, and entitlement. Again, none of
correlations with the fighting history were significant.
For both sexes, a high negative correlation was observed between extraversion and
shyness. Sociality correlated with the same scales as extraversion and shyness. Proneness to
anger and utility of aggression also correlated high for both sexes.
Anthropometric Predictors for Personality
Anthropometric Predictors for Personality for Males.
Table 9 presents the correlations between the anthropometric predictor variables and the
personality scores for each of the scales. The associations with age were also reported.
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Table 9
Correlations between Anthropometric Predictors and Personality Scales for Males
Personality trait

Anthropometric predictor, SRA, and age
A-M

P-M

UBS

Musc.

F-M

fWHR

SRA

Age

Utility of aggression

.29**

.10

.20*

.08

-.11

.14

.45**

-.02

Proneness to anger

.08

-.03

.10

-.04

.13

-.01

.37**

.12

Success in conflict

.11

.16

.14

.26**

.11

-.02

.57**

.00

Fighting history

.12

.10

.10

.10

-.03

.07

.32**

-.07

Entitlement

.10

.23*

.24*

.32**

.15

.03

.57**

.10

Dominance

.13

-.10

.70

.03

.06

-.13

.29**

-.06

Extraversion

.13

.21*

.24*

.28**

.06

.00

.45**

-.23*

Sense of power

.16

.21*

.19*

.27**

.16

-.10

.65**

-.10

Shyness

.00

-.22

-.18

-.27*

-.06

-.02

-.46**

.22

Sociality

.07

.23*

.22

.29**

.06

.01

.48**

-.23*

Note. Abbreviations: A-M=Anatomical masculinity, P-M= Physical masculinity, UBS=Upper
body size, Muscularity=Musc., F-M=Facial masculinity, fWHR= Facial width-to-height ratio,
SRA=Self-rated attractiveness. Significance values are two-tailed. *p<.05, **p<.01
For men, a number of correlations were significant. Both the significant correlations and
those that failed to reach significance were in the expected directions. Anatomical masculinity
predicted only utility of aggression, while the remaining correlations with the personality scales
were just above r=.10. Physical masculinity predicted a higher sense of entitlement,
extraversion/sociality and sense of power, but was not significantly associated with any of the
aggression measures. Upper body size again predicted entitlement, extraversion and sense of
power, in addition to the utility of aggression. For males, the strongest correlations were
observed between muscularity and the personality scales. Muscularity was positively associated
with entitlement, extraversion/sociality, sense of power, and success in conflict. Additionally,
extraversion, shyness, and their composite sociality, correlated with muscularity. Interestingly,
neither masculinity nor muscularity predicted fighting history, proneness to anger, or dominance.
Similarly, facial masculinity and facial WHR yielded no significant correlations with the
personality scales. Facial WHR did correlate with utility of aggression but not significantly. On
the other hand, self-rated attractiveness correlated highly with all of the personality scales.
Lastly, age correlated negatively with extraversion and sociality, but for none of the aggression
measures.
Anthropometric Predictors for Personality for Females.
Table 10 present the correlations between the anthropometric predictor variables and the
personality scores for each of the scales. Again, the associations with age were reported.
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Table 10
Correlations between Anthropometric Predictors and Personality Scales for Females
Personality trait

Anthropometric predictor, SRA, and age
A-M

P-M

WHR

LBR

F-M

fWHR

SRA

Age

Utility of aggression

-.11

-.24*

-.09

-.05

-.03

.18

-.19

.10

Proneness to anger

-.06

-.08

-.05

.10

-.03

.06

-.27*

.08

Success in conflict

-.08

.17

-.18

-.03

.07

-.21

.29*

.03

Fighting history

.02

-.16

-.06

-.15

-.12

.01

.08

.20

Entitlement

.08

-.10

.14

-.04

-.05

.00

.31**

.05

Dominance

-.02

.19

-.09

-.17

-.15

-.07

.06

-.03

Extraversion

.15

.11

.16

-.04

.15

-.05

.29*

.00

Sense of power

-.19

.03

-.25*

-.03

.06

-.23

.40**

.07

Shyness

-.03

.11

.05

.06

-.21

-.07

-.29

-.09

Sociality

.10

-.01

-.05

.01

.19

.01

.31*

.05

Note. Abbreviations: A-M=Anatomical masculinity, P-M= Physical masculinity, WHR=Waistto-hip ratio, LBR=Leg-to-body ratio, F-M=Facial masculinity, fWHR= Facial width-to-height
ratio, SRA=Self-rated attractiveness. Significance values are two-tailed. *p<.05, **p<.01

For females, only two correlations between the anthropometric predictors and
personality scales were significant. These were negative correlations between physical
masculinity, utility of aggression and WHR with the sense of power scale, which was the
predicted direction of association. However, overall the direction of the correlations, including
those that did not reach significance, were less consistent than those for the males. While a
number anthropometric measures predicted higher scores on fighting history, all of those
correlations failed to reach significance. Although non-significant, unexpected positive
correlations were attained for the anthropometric predictors and extraversion. Additionally, selfrated attractiveness did not correlate significantly with utility of aggression, fighting history, and
dominance. Self-rated attractiveness still correlated significantly with entitlement, extraversion,
and sense of power. Again, none of the correlations between facial masculinity and facial WHR
with the personality scales were significant. Although the correlation between facial WHR with
utility of aggression was relatively high (r=.22), it again failed to reach significance. A further
unexpected finding was that proneness to anger correlated negatively with self-rated
attractiveness even though a positive correlation was predicted.
Controlling Correlations for Age.
In the cited literature that examined correlations between aggressive formidability, e.g.
muscularity, and aggression, most of the samples had a relatively young age around, or below,
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20 years. Theoretically younger males may be more likely to employ physical aggression in
arguments compared to older males, and some research actively excluded older participants to
attain a more comparable and viable sample (Price et al, 2011). To test this age effect on
physical aggression, age was also controlled. The age-controlled correlation matrix for the
anthropometric predictors on personality scales of the male sample is presented in Table 11.
Table 11
Age-controlled Correlations between Anthropometric Predictors and Personality Scales
for Males
Personality trait

Anthropometric predictor and SRA
A-M

P-M

UBS

Musc.

F-M

fWHR

SRA

Utility of aggression

.26*

.06

.21

.06

-.10

.15

.19*

Proneness to anger

-.02

-.08

.07

-.07

.13

.03

-.04

Success in conflict

.10

.16

.11

.26*

.10

.00

.43**

Fighting history

.10

.10

.10

.10

-.04

.08

.33**

Entitlement

.10

.10

.22

.30**

.15

.05

.60**

Dominance

.06

.22

.26

-.01

.07

-.13

.24**

Extraversion

.16

-.06

.30*

.26*

.07

-.04

.44**

Sense of power

.17

.20

.19

.24*

.15

-.11

.67**

Shyness

-.37

-.21

-.23*

-.25*

-.08

.02

-.47**

Sociality

.11

.22

.28*

.27*

.08

-.03

.48**

Note. Abbreviations: A-M=Anatomical masculinity, P-M= Physical masculinity, UBS=Upper
body size, Muscularity=Musc., F-M=Facial masculinity, fWHR= Facial width-to-height ratio,
SRA=self-rated attractiveness. Significance values are two-tailed. *p<.05, **p<.01
Correlations between physical masculinity and upper body size with personality scales
of entitlement, sense of power, and sociality were reduced and marginally failed to reach
significance. Interestingly, the association between self-rated attractiveness and proneness to
anger was completely attenuated and the correlation of self-rated attractiveness and utility of
aggression dropped to half the original size. Nonetheless, the correlations between utility of
aggression and muscularity did remain significant. Furthermore, the correlations between
muscularity and sociality (extraversion and shyness) also remained significant. With no
attenuation of the anthropometric factors, the remaining analysis was carried out on the original
associations as presented in Table 9.
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Summary of Preliminary Analysis
For men, the results are largely in support of the theoretical predictions: more masculine
and stronger men and men with greater upper body size scored higher on extraversion, sense of
power, and entitlement. Selectively, these same measures also predicted success in conflict and
utility of aggression. One finding that was unexpected however, was that proneness to anger and
fighting history were unrelated to all composite scores of masculinity and muscularity.
Additionally, controlling for age did not have a large effect on the associations between
anthropometric factors and the aggression variables, except for self-rated attractiveness and
proneness to anger.
For women, however, only very few correlations were significant. Neither extraversion,
nor entitlement were related to female femininity. Some were in fact associated with the
anthropometric factors in the opposite direction than expected. Even self-rated attractiveness did
not predict personality, with one negative correlation with anger proneness and few positive
correlations with success in conflict, extraversion and entitlement. A few correlations supported
the theoretical predictions but those failed to reach significance, e.g. for fighting history.
Multiple Regressions and Mediation Model
In the next step of the analysis the causal pathways between selected variables were
examined. Due to the fact that females only yielded few significant correlations, the focus in the
following analysis will be on males.
Multiple Regressions.
A number of anthropometric variables correlated with entitlement, sense of power, and
sociality. In order to establish which of these explained unique variance, the personality traits
that showed more than one significant association were regressed onto the four main
anthropometric composite scores and results are presented in Table 12. Only muscularity
explained unique variance for success in conflict and entitlement.
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Table 12
Multiple Regressions for Personality Traits on Anthropometric Predictors for Males
Predictor

Personality traits
UofA

SinC

Ent.

SofP

Soc.

β (S.E)

P

β (S.E)

P

β (S.E)

p

β (S.E)

p

β (S.E.)

p

Musc.

.07 (.08)

.69

.39 (.10)

.04

.37 (.10)

.04

.30 (.10)

.10

.26 (.19)

.15

UBS

.09 (.08)

.57

-.04 (.10)

.83

.13 (.09)

.40

.02 (.09)

.90

.23 (.18)

.14

P-M

-.95 (.14)

.62

-.15 (.18)

.43

-.12 (.17)

.52

-.07 (.17)

.71

-.09 (.32)

.65

A-M

.20 (.13)

.18

.13 (.16)

.39

.04 (.15)

.15

.11 (.15)

.45

-.12 (.29)

.41

Note. Abbreviations: A-M=Anatomical masculinity, P-M= Physical masculinity, UBS=Upper
body size, Muscularity=Musc., UofA=Utility of aggression, SinC=Success in conflict,
Ent.=Entitlement, SoP=Sense of power, Soc.=Sociality
Facets of Extraversion.
The NEO-PI-R extraversion scale is composed of 6 different facets that tap different
psychological dimensions of extraversion. The individual correlations between anthropometric
factors and the extraversion facets were further examined in Table 13. Additional correlations
are reported for the extraversion facets with self-rated attractiveness and sense of power.
Table 13
Correlations between Anthropometric Predictors, SRA, Sense of Power and Facets of
Extraversion for Males
Anthropometrics

Facets of extraversion
E1

E2

E3

E4

E5

E6

A-M

.12

.09

.16

.21

-.12

.09

P-M

.11

.21

.26*

.24*

.04

.14

UBS

.27*

.12

.27*

.27*

.02

.17

Musc.

.17

.15

.35**

.32**

.16

.21

SRA

.19

.37**

.55**

.50**

.28*

.16

SofP

.28**

.42**

.71**

.44**

.29**

.27*

Note. Abbreviations: A-M=Anatomical masculinity, P-M= Physical masculinity, UBS=Upper
body size, Muscularity=Musc., SRA=self-rated attractiveness, SofP=Sense of power
E1=Warmth, E2=Gregariousness, E3=Assertiveness, E4=Activity, E5=Excitement seeking,
E6=Positive emotion. Significance values are two-tailed. *p<.05, **p<.01

From the correlation matrix it is clear that the facets of assertiveness (E3) and activity
(E4) carry most of correlation between extraversion and the anthropometric factors. Only one
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other objective measure, upper body size, correlates significantly with warmth. Although all
facets correlate significantly with sense of power, the association with assertiveness was the
strongest at r=.71. Again, specifically muscularity explained unique variance for both of these
facets just like the initial regressions reported in Table 12 between the separate traits and
anthropometric predictors (see Table 14).
Table 14
Multiple Regressions for Facets of Extraversion on Anthropometric Predictors for Males
Predictors

Extraversion facets
Assertiveness (E3)

Activity (E4)

β (S.E.)

P

β (S.E.)

P

Muscularity

.41 (.12)

.03

.37 (.11)

.04

Upper body size

.18 (.11)

.24

.15 (.11)

.35

Physical masculinity

-.17 (.20)

.35

-.17 (.18)

.37

Anatomical masculinity

.00 (.18)

.99

.09 (.17)

.55

Mediation Model.
The extraversion facets, assertiveness and activity are most highly correlated with
muscularity, and both these facets are associated with a sense of power. Therefore the
associations between sociality, sense of power, and muscularity were further analysed. This was
achieved by testing whether the relation between muscularity and sociality was mediated by
sense of power. The indirect effect of muscularity on extraversion (i.e. that mediated by sense of
power) was .15 (p= .018). There was no significant direct effect of muscularity on extraversion
in the model. This suggests that the effects of muscularity on extraversion were completely
mediated by sense of power. This supports the idea that strength predicts extraversion via sense
of power, which is closely linked to assertiveness and entitlement (Anderson et al., 2012).
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Discussion
Summary of Results and Implications
The current study builds upon previous research that examined the extent to which an
individual’s physical condition, in particular, anthropometric factors that capture sex typical
characteristics, predicts their personality. The study tested theoretical predictions derived from
evolutionary theories which propose that an individual’s personality can become calibrated to
their physical characteristics. These theories were separately conceived, although conceptually
linked: the theory of facultative calibration of extraversion (Lukaszewski & Roney, 2011) and
the recalibrational theory of anger (Sell, Tooby, et al., 2009). The logic of these theories was
extended to test the hypotheses that additional traits, such as dominance (Price et al., 2012) and
sense of power (Anderson et al., 2012; Anderson & Galinsky, 2006) are also subject to these
calibration processes. More masculine and stronger men and more feminine and attractive
women were expected to score higher on psychological traits of extraversion, aggression,
dominance, entitlement, and sense of power. This was expected because the costs of the costbenefit trade-offs associated with the expression of these psychological traits could best be
overcome by highly masculine and feminine individuals due to their biological and physiological
implications in terms of superior health and social leverage (Lukaszewski & Roney, 2011; Sell,
Tooby, et al., 2009; Price et al., 2012, Anderson et al., 2012).
The results supported many of the theoretical predictions, for example, stronger and
more masculine men scored higher on traits like extraversion, sense of power, and entitlement.
On the other hand, they were not significantly more aggressive than weaker or less masculine
men. The most important factor for men was muscularity and this factor explained the unique
variance of the personality traits success in conflict, entitlement, sense of power and sociality.
Anatomical masculinity also explained unique variance for the utility of aggression in men.
On the contrary, there was no support for the research hypotheses in the female
subsample. Some of the results were in fact the opposite of these hypotheses. For example,
extraversion correlated negatively with femininity. Overall, only two attractiveness measures
predicted psychological traits significantly. The specific findings and the theoretical implications
are discussed in turn as well as the limitations and future directions.
Self-rated attractiveness correlated positively with the four main anthropometric factors
in men. More masculine and strong men had a more positive body image and perceived
themselves as more attractive than less strong and less masculine men. This was is in line with
previous findings (Frederick & Haselton, 2007). Self-rated attractiveness, correlated with scores
on all the personality traits. Female self-rated attractiveness failed to correlate significantly with
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the objective anthropometric measures of femininity and attractiveness but still correlated in the
expected directions with a number of the traits.
In support of the theory of facultative calibration of extraversion (Lukaszewski &
Roney, 2011), strength and self-rated attractiveness correlated positively with extraversion for
men. However, the association with anatomical masculinity was not significant, possibly
because this was not a good indicator of muscularity which was the most important predictor for
men. More feminine women did not score higher on extraversion. On the contrary, for females,
femininity correlated negatively with extraversion, albeit not significantly. This finding is
difficult to explain given the fact that extraversion’s association with self-rated attractiveness
remained positive.
Individuals who scored higher on extraversion also had higher sense of power and both
traits are associated with increased access to resources (Anderson et al., 2012; Lukaszewski &
Roney, 2011; Nettle, 2005). After examining the association between the individual extraversion
facets and the anthropometric factors it became clear that muscularity predicted scores on the
facets of assertiveness and activity in particular. When correlating assertiveness with an
individual’s sense of power the strong correlation obtained suggests that they measure very a
similar psychological construct. Interestingly, a sense of power mediated the association between
extraversion and muscularity completely.
The predictions of the recalibrational theory of anger (Sell, Tooby, et al., 2009) received
only limited support in this sample. For males, strength predicted only success in conflict but
none of the other aggression scales. Only two further masculinity measures correlated
significantly with the utility of aggression. Proneness to anger and fighting history yielded the
weakest associations with muscularity and masculinity. In contrast to the results for extraversion,
the utility of aggression correlated only with anatomical masculinity, which is not strength per
se, only body shape masculinity. This however still acts as a visual cue of formidability (Fink et
al., 2010). Again, for females the results were even more inconsistent compared to previous
findings. Only physical femininity predicted higher scores on the utility of aggression but the
association with self-rated attractiveness was non-significant. Surprisingly, self-rated
attractiveness correlated positively with success in conflict, but negatively with proneness to
anger.
One particular measure predicted to correlate with anger and aggression was facial
WHR. However in this study, facial WHR was not an important predictor for aggressive
behaviour (Carré & McCormick, 2008; Carré, McCormick, & Mondloch, 2009). Rather, in this
sample females had wider faces overall and facial WHR’s were significantly higher than in
previous samples by Carré & McCormick (2008) and Özener (2012). Facial WHR in females
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correlated positively with bodily masculinity, albeit not significantly, and facial WHR in males
correlated negatively with anthropometric masculinity. Again these associations were small and
not significant. For both sexes however, there were significant negative correlations between
facial WHR and facial masculinity. Thus current results were more in line with findings by
Özener (2012) who found no association between facial WHR and aggression and who noted
that biological and cultural differences may account for the lack of findings. It remains uncertain
how good a predictor facial WHR is of personality and more research is required as currently no
solid conclusions can be drawn.
Similarly, the current study offers only limited support for the hypothesis that stronger
men and more attractive women are less egalitarian and more dominant as previously predicted
(Price et al., 2012). Muscularity and self-rated attractiveness predicted entitlement in men,
whereas femininity for women was not associated with entitlement. An unexpected finding for
both sexes was that none of the anthropometric factors significantly predicted scores on
dominance despite this trait’s association with status seeking (Price et al., 2012). Recently, Price
et al. (2012) showed that upper body size predicted less egalitarian and more dominant traits but
the associations between upper body size and muscularity with dominance in this sample were
practically non-existent. Furthermore, dominance yielded the weakest correlation with self-rated
attractiveness for men. Similarly, for women no significant correlations were observed between
the anthropometric factors and self-rated attractiveness with dominance. One possible
explanation is that the dominance scale captures more coercive and less pro-social aspects of
personality, which do not reflect desirable traits, and may thus have lead to socially desirable, or
deceptive, responding (Vazire & Mehl, 2008). Furthermore, individuals in this sample may
genuinely be inclined to employ pro-social behavioural strategies, i.e. extraversion, for
increasing social status and seek to achieve elevation within social hierarchies, rather than
coercive behavioural strategies as captured by the dominance scale (Hawley, 1999; Lund et al.,
2007).
The variation in age of the participants did offer insights into variation among for
psychological traits, including the purported attenuation of physical aggression with age. The
predictions that aggression tends to decline after graduate age (Daly & Wilson, 1988) was not
fully supported in this sample (Sell, Tooby, et al., 2009). Only the association between self-rated
attractiveness and proneness to anger was attenuated. Unrelated to aggression, extraversion did
decline slightly with age but only for men. While this was unexpected it is not surprising as
extraversion has been shown to decline after the age of 30 (Roberts, Walton, & Viechtbauer,
2006) and the oldest participants in this sample were 28 years old with the youngest being 18.
Additionally, Price et al. (2012) suggested that formidability may, in older age, depend on social
influence, yet again further psychological traits that are related to social influence, like
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dominance only showed a marginal increase with age, entitlement, and sense of power, and
correlated negatively with age but not significantly.
Limitations and Future Directions
There were few significant associations in the female sample and further investigation
will be required to establish the reason for this. For example, most associations between
anthropometric and self-rated attractiveness with the psychological traits were not significant.
The only two significant anthropometric predictors, WHR for sense of power and anatomical
femininity for utility of aggression, did not themselves correlate with self-rated attractiveness.
Possibly women in this sample were modest in judging their own attractiveness (Price et al.,
2012) and may have felt intimidated or self-conscious after being “body-scanned”. Alternatively,
they were less accurate in estimating their attractiveness (Brewer, Archer, & Manning, 2007) or
they over-estimated their attractiveness (Trivers, 1999). A valuable addition for future research
would be to have a measure of other-rated attractiveness for both participants’ faces and bodies
(Holtzman & Strube, 2010).
There was a number of surprising findings regarding the anthropometric measures. For
example, the association between anthropometric femininity for body and face was not
significant although it was previously shown to correlate highly (Confer, Perilloux, & Buss,
2010; Scheib, Gangestad, & Thornhill, 1999). Similarly unexpected was that facial WHR was
higher for women. Previous studies showed higher scores for men due to its association
testosterone levels during development (Carré & McCormick, 2008; Verdonck et al., 1999).
Additionally, facial femininity which is considered a particularly important predictor for
attractiveness in women (Fink & Penton-Voak, 2002, Penton-Voak et al., 2001), did not differ
significantly between the sexes in this sample and was largely unrelated to self-rated
attractiveness. This lack of consistency within this sample may highlight that, compared to
previous studies, women were either not as feminine or men were not as masculine.
Future studies would also benefit from overcoming some of the limitations of the present
study. For both sexes the sample size was relatively low given the nature of the study. Several
correlations were tending toward the predicted directions but failing to reach significance.
Striving for larger sample sizes in future would allow for stronger conclusions to be drawn and
help improve generalisability of studies of this nature.
Although scale reliability for all traits was high and showed internal validity, it does not
guarantee that individuals who score high or low on these traits behave accordingly in the real
world as all psychological traits were assessed through self-report. Future research could employ
observations in naturalistic settings. Although difficult to attain, these would be ecologically
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valid (Carré & McCormick, 2008). Alternatively, observer-rated personality may be used to
attain additional accuracy in measuring expression on psychological traits (Connelly & Ones,
2010).
Another viable direction for future research would be to analyse the temporal affects that
changes in physical strength, masculinity and femininity have on the psychological traits. A
longitudinal design may give insight into whether personality changes, for example aggression,
in accordance with changes in physical formidability and bodily attractiveness.
Even if the psychological traits are ecologically valid they cannot prove a causal
relationship between physical strength and attractiveness with the psychological traits they
predict simply because correlations do not prove causality (Holland, 1986). For example an
alternative suggestion may be that people who have a higher sense of power and are more
extraverted are more likely to engage in physical exercise and thus increase muscle mass
(Lukaszewski & Roney, 2011).
A further limitation is sample bias. All the participants were university students or had
gone to university, meaning that not only was there little cultural variance but additionally the
sample not socially stratified. Particularly the degree of education may have been an important
caveat because higher levels of education have been associated with lower testosterone,
delinquency, and aggression (Archer, 2006). Additionally, a lower socioeconomic status has
been linked to increased display of anti-social behaviour (van Bokhoven, 2006). This may partly
explain the lack of results between the aggression measures in this sample (Sell, Tooby, et al.,
2009). Consequently, including individuals who did not attain higher education certificates and
individuals of lower socio-economic status would be another valuable addition. Further bias may
have been introduced because a large part of the participants stemmed from courses with a sport
science background. These may have been more active and fit than individuals from the general
population.
Strength of the Study
This study assessed numerous psychological traits, many of which have previously only
been studied in isolation, all together in one single sample. This gave valuable insight into the
associations between these various traits and the anthropometric predictors.
The methods of the study also ensured a high degree of measurement accuracy and
reliability by employing technologically advanced equipment, including 3D cameras and a 3D
body scanner. Being able to extract composite scores, which were able to measure overall body
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dimensions is an important factor considering the variance and subjectivity used to assess
individuals’ strength and attractiveness. This helped to attain ecological validity.
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Conclusion
The present study contributed to understanding the link between an individual’s physical
condition and psychological traits. The findings of this study partly support the idea that the
expression of personality traits is dependent on physical health and fitness. Strength in men
predicts a number of personality variables that are each socially empowering and associated with
status seeking, social influence and increased access to resources (Nettle, 2005). The lack of
findings for women in this study, for whom femininity did not predict personality traits merits
further research. For either sex aggression was not clearly associated with strength or
attractiveness. The same was the case for dominance. For men, a large number of psychological
traits are predicted by muscularity and self-rated attractiveness and the psychological traits that
drove these inter-correlations were further examined. The theoretical predictions of the above
described theories predict a high expression of psychological traits that are associated with status
seeking and attaining access to resources (Anderson et al., 2012). These include extraversion,
entitlement, and success in conflict, and utility of aggression, all of which correlated positively
with an individual’s sense of power and all of these were predicted by muscularity. For females,
sense of power also correlated highly with the personality traits except for the aggression scales.
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