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Abstract Sexual dimorphism in facial shape and beardedness are salient human
secondary sexual traits that enhance perceptions of men’s social dominance. The
majority of this evidence, however, comes from studies measuring explicit ratings.
To our knowledge, few studies have tested whether facial masculinity and beardedness
are implicitly associated with dominance. In the current study, we use a within-subjects
design to test whether facial masculinity and beardedness drive implicit reactions and
overt ratings of male dominance. Participants viewed stimuli depicting the same men
when clean-shaven, with heavy stubble, and fully bearded that were morphed to be
either more masculine or less masculine using computer graphic software. Participants
completed an affective priming word categorisation task as well as explicit ratings of
social dominance. No facilitation effects were observed for masculinised or bearded
faces on implicit judgements relating to dominance. In contrast, results revealed that
masculinized versions of clean-shaven, stubbled and fully bearded faces received
higher explicit dominance ratings than feminized versions. However, the effects of
facial masculinity were largest within clean-shaven stimuli and decreased as faces
became more hirsute, suggesting that facial masculinity had diminishing returns on
dominance ratings. Our results support a role for masculine facial shape and beardedness in explicit, but not implicit, judgments of dominance among men.
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Introduction
Human visual systems have evolved to rapidly process identity, sex, age, and emotional
expression from faces (Little et al. 2011). While dynamic facial expressions drive many
overt behavioral interactions (Blair 2003), static facial features also provide important
information that underpin aspects of mate choice and the assessment of potential rivals
(Little et al. 2011). Mate choice and same sex competition imposes sexual selection on
the evolution of ornamentation and weaponry in males across a wide range of taxa
(Kokko et al. 2003) and may have shaped the evolution of sexual dimorphism in body
composition (Wells 2007), cutaneous characters (van den Berghe and Frost 1986),
vocal pitch (Puts 2010), facial and body hair (Dixson and Rantala 2016), and aspects of
facial structure (Whitehouse et al. 2015) in humans.
Considerable research has focussed on whether morphological differences between men
and women have been shaped by mate choice (Gangestad and Scheyd 2005; Grammer et al.
2003) or same sex competition (Puts 2010, 2016). Oestrogen dependent traits in women
such as breast morphology (Dixson et al. 2015; Dixson et al. 2011), gynoid fat distribution
(Brooks et al. 2015; Singh et al. 2010), lighter skin complexion (Law Smith et al. 2006) and
feminine facial shape (Marcinkowska et al. 2014) provide cues to health and fertility that
tend to enhance attractiveness to men. However, women’s preferences for androgen dependent masculine facial features in men are more mixed (Rhodes 2006; Scott et al. 2013) and
in some cases masculinity reduces male facial attractiveness (Perrett et al. 1998). Likewise,
beardedness enhances men’s attractiveness to women in some studies (Janif et al. 2014;
Dixson and Rantala 2016; Pellegrini 1973; Reed and Blunk 1990) but not in others (Dixson
et al. 2013; Dixson and Vasey 2012; Muscarella and Cunningham 1996; Feinman and Gill
1977; Wogalter and Hosie 1991), while in other cases preferences between clean-shaven
faces and those with full beards are more equivocal (Dixson and Brooks 2013; Saxton et al.
2016; Neave and Shields 2008). Even within traits for which women typically state strong
preferences, such as deeper vocal pitch (Puts et al. 2006) and muscularity (Frederick and
Haselton 2007; Dixson et al. 2014), effect sizes for ratings of dominance tend to be greater
than those for attractiveness (Puts 2010). Variation among women in their preferences may
be context-dependent (Scott et al. 2014; but see Zietsch et al. 2015), becoming stronger
when considering mates for short-term rather than long-term relationships and when the
likelihood of conception is greater (Gildersleeve et al. 2014).
Across diverse taxa, weaponry, such as claws, horns and canines can serve directly
in intra-sexual contest competition (Emlen 2008). Among the anthropoid primates,
visually conspicuous secondary sexual traits provide information used by males to
assess the sexual maturity, dominance and rank of other males (Dixson et al. 2005;
Grueter et al. 2015). Growing evidence supports the view that intra-sexual competition
has played an important role in the evolution of men’s secondary sexual traits and
agonistic behaviours (Puts 2010, 2016; Puts et al. 2015; Archer 2009). Competition
among males ancestrally, when female choice for mates may have been more limited
than in contemporary industrialised societies, may have shaped the evolution of many
of men’s secondary sexual traits (Puts et al. 2015). Cues of formidability may serve to
curtail aggressive and costly fights, aid in mate guarding and ultimately translate into
greater mating and reproductive success (Puts et al. 2015).
A large body of research reports that explicit judgments of men’s dominance and
aggressiveness are enhanced by craniofacial masculinity (Perrett et al. 1998; DeBruine
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et al. 2006; Spisak et al. 2012) and beardedness (Geniole and McCormick 2015;
Dixson and Brooks 2013; Dixson and Vasey 2012; Saxton et al. 2016; Neave and
Shields 2008). Further, facial masculinity is associated with measures of men’s upper
body strength (Fink et al. 2007; Windhager et al. 2011; Holzleitner and Perrett 2015;
Sell et al. 2009) and behavioural dominance (Geniole et al. 2015; Pound et al. 2009).
Similarly, men with beards report feeling more masculine and dominant than when
clean-shaven (Wood 1986), have higher serum levels of testosterone (Knussman and
Christiansen 1988), and endorse more stereotypical masculine gender roles in heterosexual relationships (Oldmeadow and Dixson 2016). Men with higher self-reported
social dominance and men with greater stature are also less sensitive to cues of facial
dominance than men of shorter stature and lower self-reported social dominance
(Watkins, Jones and DeBruine, 2010; Watkins et al. 2010a, b). Recently, it was shown
that men who received a dose of exogenous testosterone were more likely to pick a
more masculine version of their face than men who received a placebo (Welling et al.
2016). Taken together, these findings suggest that androgen dependent facial shape and
beardedness are used by other males to assess age, sexual maturity, rank and dominance, supporting the view that male secondary sexual traits function in intra-sexual
communications (Puts 2010, 2016; Puts et al. 2015).
While studies measuring explicit ratings of dominance reveal that facial masculinity
and beardedness are associated with masculinity and dominance, the extent to which
such judgments extend to implicit associations of male dominance remains to be
determined. Given that facial features may reveal the potential threat an individual
poses (Geniole et al. 2015), it would be advantageous to assess these cues in as little
time as possible. For example, brain imaging has shown that the amygdala plays a role
in the automatic coding of facial characteristics associated with trustworthiness (Engell
et al. 2007). Thus, facial cues may elicit implicit, as well as explicit, appraisals of many
sociosexual attributes, including dominance.
In the current study we assess possible implicit attitudes relating to perceived dominance using an affective prime task. Where explicit ratings may be subject to demand
characteristics (Fazio et al. 1995), implicit testing paradigms are thought to tap automatic
and unconsciously activated attitudes by using tasks that are not transparent to participants
and do not require verbalisation. Affective primes test the strength of implicit attitudes by
presenting participants with a prime stimulus before quickly displaying a target word that
must be categorised by the participant. In principle, if the prime stimulus evokes an
attitude that is congruent with the target word, participants will respond faster on average.
This congruency effect has been replicated across numerous studies (for review see Fazio
2001; Klauer and Klauer and Musch 2003; Bargh 1997). Affective primes have been
successfully used in order to evaluate implicit attitudes associated with facial stimuli (e.g.
Koranyi et al. 2013; Li and Lu 2014; Palermo and Schmalzl 2006; Yang et al. 2012; Banse
2001). Here we use as priming stimuli male facial images varying in natural levels of facial
hair that were experimentally manipulated to enhance or supress masculine shape cues via
computer graphic software. These stimuli were paired with target words that were either
related to dominance or submissiveness selected from previous literature assessing explicit
ratings of facial dominance.
We predicted that facial hair and facial masculinity would have positive main effects
on explicit ratings and implicit associations, so that full beards and more masculine
facial shape would be more rapidly associated with dominance and rated as looking the
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most dominant. We also predicted that beards and facial shape would act in concert to
determine our outcome measures, with full beards with masculine facial shapes being
most rapidly associated with dominance and rated as looking the most dominant.

Materials and Methods
Participants
Sixty males (M = 20.12, SD = 3.32) were recruited to take part in the study. All participants
were undergraduates who were fluent in English and living in Australia, 50 of whom
received course credit for participating in the experiment and the remaining ten participants volunteered without course credit. 63.3 % of participants self-identified as
Australian, 13.3 % were Chinese, 3.3 % were Taiwanese, 3.3 % were British, 3.3 % were
Central/South American, 1.7 % were North American, 5 % were Asian, 1.7 % were Sri
Lankan, 1.7 % Swedish, 1.7 % were Turkish and 1.7 % elected not to answer this question.
The majority (86.7 %) were heterosexual, 5 % were bisexual, 6.7 % were homosexual and
1.6 % elected not to answer this question. While all 60 participants completed both the
explicit and implicit tasks, one participant’s data from the implicit responses was
corrupted, leaving 59 participants (M = 19.97, SD = 3.13) for that analysis.
Face Stimuli
Image Set
Six men (mean age ± SD = 23.95 ± 3.43 years, range 20–31) of European descent were
photographed when clean-shaven, with 10 days of regrowth (heavy stubble) and with at
least four weeks of untrimmed growth (full beard), posing front-on with neutral facial
expressions. These six identities were randomly drawn from a larger image set of 36
individuals (Janif et al. 2014) and served as stimuli in the present study.
Masculinity Manipulation
Facial masculinity was manipulated via JPsychomorph software (Tiddeman et al. 2001).
A sexual dimorphism continuum was defined as the vector difference between an average
male and an average female face, created by averaging 50 Caucasian male and 50 female
face images, respectively, not including the stimulus identities of the current study. The
average male and female faces were matched for overall colour content using the Match
Color tool in Photoshop (vCS5.1). This ensured that morphs created using this continuum
would not differ in overall hue from their original image, but permitted variation of local
colour cues that likely contribute to perceived facial structure.
For each stimulus identity, the three variants (clean-shaven, heavy stubble and full
beard) were each then morphed (using JPsychomorph) to create two images in which
masculinity was increased by 50 % (by morphing parallel to the male-female vector, in
the direction of the average male face) and decreased by 50 % (by morphing parallel to
the male-female vector, in the direction of the average female face), respectively. Six
stimulus identities that had been masculinized and feminized, respectively, at three
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stages of facial hair resulted in a 36-image stimulus set for the current study. These
images were then refined in Photoshop to ensure each had sharp edges at the sides of
the neck, smooth pupils (by replacing irises in the morphs with irises from the original
image) and were presented on a consistent background colour. Removal of artifacts
around the neck and eyes ensured the morphs looked as much like un-manipulated
photographs as the original images. Each image measured 1458 × 2292 pixels and was
presented in grayscale (Fig. 1).
Affective Prime Target Words
All participants completed an affective priming procedure (Fazio et al. 1986). The
affective prime portion of the study employed a three: facial hair (clean shaven, stubble,
full beard) by two: facial dimorphism (masculine, feminine) by two: target word
category (dominant, submissive) design. Five words relating to dominance (menace,
threat, fight, violent, strong) and submissiveness (meek, timid, weak, gentle, soft) were
used as target words in the affective prime. These words were sourced from terminology previously employed in literature investigating explicit perceptions of male dominance and submissiveness (Hundhammer and Mussweiler 2012; Sanchez et al. 2006;
Skowronski et al. 2010).
Procedure
Prior to beginning the experiment, participants were told that they were taking part in a
reaction time task. Each participant completed the study individually and the true nature
of the affective prime component (implicit effects of dominance in male faces) was
concealed until debriefing at the conclusion of the experiment.

Fig. 1 An example of the stimuli used in this study. Images show the same individual in each of the three
categories of facial hair (clean-shaven, stubble and fully bearded) manipulated to appear 50 % less masculine
(top panel) and 50 % more masculine (bottom panel)
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Affective Prime
The priming task followed standard protocol for the paradigm (Fazio et al. 1986) and
was controlled using Direct-RT (Jarvis 2016). Participants were instructed to stay
focused on the screen at all times throughout the task and to begin whenever they
were ready. Onscreen instructions informed participants that a face would briefly flash
on the screen followed by a target word which they were to categorise as dominant or
submissive using either the ‘/’ (submissive) or ‘z’ (dominant) keys on the keyboard in
front of them. Participants were told to keep their index fingers on these keys at all
times throughout the experiment. Twelve practice trials followed using two stimulus
identities (masculinised and feminised at three levels of facial hair growth: 12 images in
total) that did not appear in the experiment proper. Participants then began the six
blocks of test trials.
Each block consisted of 60 trials, followed by a rest period before commencing the
next block. Each trial began with a fixation period (500 ms) of the characters
‘XXXXXXX’ displayed centrally followed by the affective prime: one of the 36 facial
stimuli (200 ms) in the centre of the screen. A blank screen then appeared for 100 ms,
before the target word appeared in the centre of the screen. Participants then categorised
the word as dominant or submissive using the keyboard. If a participant responded
within 200 ms of the facial stimuli appearing (i.e. before the target word appeared), a
message informed them that they had responded too quickly and to wait until the target
stimulus appeared on subsequent trials. Similarly, if responses occurred after 2000 ms
participants were told that they needed to respond quicker on subsequent trials. Trials
were separated by a 1000 ms inter-trial interval and continued across the six test blocks
until all combinations of face primes and target words had been rated.
Explicit Dominance Ratings
Once the affective prime task had been completed, participants began the explicit rating
task. This involved rating the same 36 faces as used in the affective prime task,
presented in random order, for dominance on a scale from 1 (not dominant) to 10
(extremely dominant).

Results
Affective Prime
Response times for incorrect (18.1 %), and overly short (<200 ms) or long (>1750 ms)
responses (1.2 %) were excluded prior to calculating means. Correct response times
(RTs) were then averaged across each stimulus/target combination (i.e. clean-shaven,
masculine, dominant) before being entered into a 3 (facial hair) X 2 (facial dimorphism)
X 2 (word category) repeated-measures ANOVA.
There was a main effect of word category (Table 1), such that RTs to dominant
words (M = 643.97, SD = 121.52 ms) were significantly faster than those to submissive
words (M = 660.57, SD = 137.98 ms, d = 0.13). No other significant main effects or
interactions emerged from the model (Table 1).
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Table 1 Repeated-measures ANOVA testing effects of facial hair (clean-shaven, stubble, full beards), facial
masculinity (high, low) and word category (dominant, submissive) on response times
df

F

P

Partial Eta2

Facial hair

2,116

0.281

0.755

0.005

Facial masculinity

1,58

0.230

0.633

0.004

Word category

1,58

7.467

0.008

0.114

Facial hair x facial masculinity

2,116

1.268

0.285

0.021

Facial hair x word category

2,116

0.299

0.742

0.005

Facial masculinity x word category

1,58

2.270

0.137

0.038

Facial hair x facial masculinity x word category

2,116

1.249

0.291

0.021

Explicit Dominance Ratings
Explicit ratings of dominance were averaged across stimulus identities within each
condition and entered as the dependent variable in a 3 (facial hair) × 2 (facial
dimorphism) repeated-measures ANOVA (Table 2).
There was a significant main effect of facial hair on explicit ratings of dominance
(Table 2). Faces with full beards (M = 6.03, SD = 1.24) were rated as more dominant
than faces with stubble, (M = 5.01, SD = 1.16; t(59) = 8.44, p < .001, d = 0.85), and
clean-shaven faces, (M = 4.13, SD = 1.32; t(59) = 10.16, p < .001, d = 1.48). Faces with
stubble were rated as more dominant than clean-shaven faces, (t(59) = 7.95, p < .001,
d = 0.71). There was also a significant main effect of facial masculinity (Table 2), so
that dominance ratings were higher for masculine faces (M = 5.24, SD = 1.06) than
feminised faces (M = 4.87, SD = 1.12, d = 0.35).
There was also a significant facial hair × facial masculinity interaction (Table 2).
Comparisons within each facial category found that masculine faces were judged as
significantly more dominant than feminised faces for clean-shaven (t(59) = 5.62,
p < .001), stubble (t(59) = 3.69, p < .001), and fully bearded (t(59) = 2.91, p = .005)
faces. Comparisons across all categories revealed that masculinised faces with full
beards were rated as significantly more dominant than masculinised and feminised
versions of faces with stubble and masculinised and feminised versions of clean-shaven
faces, (all ≥ t(59) 7.45, all p ≤ .001; Fig. 2). Feminised faces with full beards were rated
as significantly more dominant than masculinised and feminised versions of cleanshaven faces or faces with stubble (all ≥ t(59) 5.22, all p ≤ .001; Fig. 2). Masculinised
faces with stubble were rated significantly higher than feminised and masculinised
Table 2 Repeated-measures ANOVA testing effects of facial hair and facial masculinity on dominance
ratings
df

F

P

Partial Eta2

Facial hair

2,118

87.797

<0.001

0.598

Facial masculinity

1,59

35.841

<0.001

0.378

Facial hair x Facial masculinity

2,118

4.715

0.011

0.074
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Fig. 2 The left panel shows the mean response times (± 1 SEM) following the dominance affective prime to faces
varying in facial hair (clean-shaven, stubble and fully bearded) that had been morphed to appear more masculine
(grey bars) and more feminine (white bars). The right panel shows shows the mean dominance ratings (± 1 SEM)
to faces varying in facial hair (clean-shaven, stubble and fully bearded) that had been morphed to appear more
masculine (circular symbol on solid line) and more feminine (square symbol on dashed line)

clean-shaven faces, (all ≥ t(59) 6.02, all p ≤ .001; Fig. 2). Feminised faces with stubble
were also rated higher than masculinised and feminised versions of clean-shaven faces,
( all ≥ t(59) 3.32, all p ≤ .01; Fig. 2).
This interaction could reflect effects of facial masculinity being larger within cleanshaven faces compared to faces with any facial hair, which would suggest diminishing
effects of facial masculinity on dominance ratings with advancing levels of beardedness. However, it could be that the additive effect of facial hair is larger for feminised
compared to masculinised faces, which would further suggest diminishing returns to
facial masculinity on dominance ratings as facial hair increases. Effect sizes were
indeed larger for comparisons within clean-shaven faces (d = 0.40) compared with
faces with stubble (d = 0.27) and full beards (d = 0.17). Further, when faces were
feminised, effect sizes for beards vs. stubble (d = 0.85) and beards vs. clean-shaven
faces (d = 1.51) were higher than the same comparisons for masculinised versions of
faces (ds = 0.80, 1.33 respectively). Effect sizes between stubbled and clean-shaven
faces were also higher for feminised (d = 0.74) than masculinised faces (d = 0.59). This
suggests diminishing returns to facial masculinity as faces become more hirsute and
that additive effects of facial hair are incrementally larger within feminised than
masculinised faces (Fig. 2).
Implicit and Explicit Measures
To test whether implicit responses to dominance were predictive of explicit ratings of
dominance we correlated scores on the two measures. Participants may simply have
slower reaction times across all stimuli and high dominance ratings across all stimuli.
This could produce a correlation between the two measures that is unrelated to either
implicit or explicit responses towards dominance in male faces. By computing difference scores, we can calculate whether effects of facial characteristics produce consistent
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differences in perceptions of dominance across levels of facial hair and facial masculinity between the two measures.
We calculated the average difference between masculine and feminine face affective
prime response times for each of the three levels of facial hair for dominant target words
(i.e. masculine bearded face reaction times minus feminine bearded face reaction times,
etc.). We then calculated the difference between explicit dominance ratings for masculine
and feminine faces within each of the three levels of facial hair (i.e. ratings for masculinized clean-shaven faces minus ratings for feminised clean-shaven faces). After controlling
for these effects, no significant correlations were observed between explicit and implicit
measures of dominance for clean-shaven stimuli (N = 59, r = −.13, p = .320), stimuli with
stubble ( r = −.16, p = .239) or full bearded stimuli (r = −.08, p = .537).
We repeated this process for each level of facial hair for masculinised and feminised
faces. We first calculated the difference between bearded and stubbled faces, then the
difference between bearded and clean-shaven faces, and finally, the difference between
stubbled and clean-shaven faces for masculine and feminine faces separately for
implicit and explicit responses. For masculine faces, no correlations were observed
between implicit and explicit measures of the difference between bearded and stubbled
faces (r = .05, p = .711), between bearded and clean-shaven faces, (r = −.02, p = .908),
or between stubbled and clean-shaven faces (r = −.04, p = .777). For feminised faces,
no significant correlations were observed between differences for bearded and stubbled
faces (r = −.13, p = .342), between bearded and clean faces (r = −.17, p = .200), or
between stubbled and clean-shaven faces (r = −.20, p = .132).
We then tested whether main effects of facial hair or masculinisation correlated
across implicit and explicit measures. We calculated the difference between
masculinised and feminised faces across all levels of facial hair, and conversely the
differences between each level of facial hair averaged across masculinised and
feminised conditions. We found a significant negative correlation between the difference score of masculine and feminine faces across implicit and explicit measures,
(r = −.28, p = .035), indicating that the effect of masculinised faces on perceived
dominance on one task predicted an effect on the other. However, we interpret this
finding with caution, given the large number of correlations calculated and the small
size of the correlation. No significant correlations were observed for differences
between bearded and stubbled faces (r = −.08, p = .535), bearded and clean-shaven
faces (r = −.12, p = .356), or stubbled and clean-shaven faces (r = −.16, p = .233) when
averaged over masculine and feminine conditions.

Discussion
In many mammals, weaponry like claws, horns or canines serve directly in contest
competition with conspecifics (Emlen 2008). In other cases, secondary sexual traits
provide information regarding age, dominance and rank within social groups (Sheehan
and Bergman 2016; Grueter et al. 2015; Dixson et al. 2005). Converging evidence
suggests men’s secondary sexual traits also play a strong role in intra-sexual communication of age, masculinity and dominance (Puts 2010, 2016) and function during
intra-sexual agonistic displays (Puts et al. 2015). We hypothesised that facial masculinity and beardedness would receive high explicit ratings of dominance and receive the
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most rapid associations with dominance in an affective prime task. We found that facial
hair and facial masculinity enhanced ratings of men’s dominance. However, neither
trait exerted significant effects on implicit responses to male dominance. Our findings
have implications for understanding the role of men’s secondary sexual traits during
intra-sexual assessments.
We found that beards and facial masculinity both exerted significant effects on ratings
on men’s dominance, which replicates several previous studies (Saxton et al. 2016;
Neave and Shields 2008; Dixson and Vasey 2012; Perrett et al. 1998). However, we
found no implicit associations between men’s beardedness, facial masculinity, or their
combination, on men’s implicit responses to male dominance. This result was surprising
given the amount of empirical support that implicit processes underpin gaze cueing
towards facial expressions of dominance (Terburg et al. 2011) and that androgendependent facial features enhance ratings of men’s formidability and dominance (Puts
et al. 2015; Sell et al. 2012). We did observe a main effect whereby dominance related
target words were categorised quicker. This indicates a clear statistical difference in the
recognition of the target words’ respective categories, confirming that there was sufficient variance in the response times to potentially detect differential effects of the primes.
The predicted interaction between the targets and primes failed to emerge, however,
suggesting that levels of masculinity and beardedness (beyond simply being male) in the
affective primes did not differentially prime responses to dominance related words.
There are both strengths and limitations to the use of implicit measures from social
psychology to study effects of facial morphology on dominance perceptions. The
primary advantage of implicit measures is the circumvention of explicit and conscious
responses, providing access to automatically activated attitudes (Fazio et al. 1986).
However, a key limitation is that priming effects are subject to influences such as the
strength of the prime and the valence associated with response categories (Fazio 2001).
With regards to the priming stimulus in the present study, there is no reason to believe
that they were insufficient in their strength to elicit implicit attitudes. Previous research
has found that face images can be used successfully as affective primes (e.g. Koranyi
et al. 2013; Banse 2001; Li and Lu 2014; Palermo and Schmalzl 2006; Yang et al.
2012) and that complex, feature-based images are capable of being processed as
primes. For example, Livingston and Brewer (2002) manipulated the physiognomy
of African-American facial primes to have high prototypical features or low prototypical features. The degree of prototypicality of facial physiognomy influenced the
strength of automatic evaluations in an effective priming task. Thus, not only can
feature-based primes elicit automatic responses, but variation in these features also
produces variation in the automatic evaluations elicited (Maddox 2004; Maddox and
Dukes 2008). More recent research has shown priming effects of facial emotional
expression (e.g. angry, fearful, or, happy), which is similarly based on feature-based
processing, and that these effects were consistent across multiple face prime stimuli
(Yeung et al. 2015). Masculinity in faces is similarly the result of multiple facial
characteristics (i.e. jaw size, brow ridge thickness, cheekbone height, width-to-height
ratios) influencing feature-based evaluations. Given previous research, it seems unlikely that the absence of automatic evaluations in response to masculine or feminine faces
is a consequence of the characteristics of the primes themselves. This is also the case
for levels of facial hair, which require much more simple visual processing (i.e.
attention to presence or absence of facial hair).
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It is also unlikely that error in categorising target words contributed to the absence of
priming effects. While 18.1 % inaccuracy is higher than in similar affective prime
paradigms (e.g. 6 % in Koranyi et al. 2013), it is not entirely unexpected given the
relative novelty of the categories employed (i.e. dominant vs. submissive).
Furthermore, we observed a main effect of target type, such that dominant words were
categorised faster on average, indicating discriminant responses in both categorisation
(81.9 % accuracy) and latency. This is consistent with the affective priming literature,
which demonstrates greater impact of negatively evaluated stimuli than positive (for
review see Klauer 1997). In the present study, dominant words are likely to have been
perceived as more negative (e.g. menace, threat, fight, violent, strong), which may
account for more rapid responses. Yet, this did not interact with the characteristics of
the prime as would be expected in the context of implicit attitudes. It appears that while
facial stimuli primes may evoke attitudes in affective prime tasks, masculine and/or
bearded faces may not elicit implicit attitudes pertaining to dominance.
Analysis of explicit ratings, in contrast, revealed a significant interaction between
facial hair and the facial masculinity manipulation on men’s ratings of male dominance.
As predicted, masculinised versions of faces that were clean-shaven, had stubble or had
full beards were rated as looking more dominant than their feminized counterparts.
However, effects of masculinity on dominance ratings were reduced as faces displayed
more pronounced facial hair. Thus, clean-shaven masculinized faces were rated as
significantly less dominant than feminized faces with light stubble. This diminishing
return of facial masculinity suggests that facial hair may enhance sexually dimorphic
features that are judged as giving men a more masculine and socially dominant
appearance. It might be assumed that ancestral males were typically bearded, essentially masking sexually dimorphic craniofacial shape. Interestingly, men’s facial widthto-height ratio, a measure that is associated with ratings of men’s dominance and
aggressiveness (Geniole et al. 2015), was found to predict ratings of men’s aggressiveness in both bearded and clean-shaven versions of the same male, although bearded
faces were rated as more aggressive looking than clean-shaven faces overall (Geniole
and McCormick 2015). Present day populations differ markedly in natural distribution
of facial and body hair. For example, the! Kung hunter-gatherers grow little facial
compared to neighbouring Kavango subsistence farmers (Winkler and Christiansen
1993), whereas Ainu hunter-gatherers of Japan remain some of the most hirsute
individuals ever documented (Harvey and Brothwell 1969). Limited cross-cultural data
suggest that beards are more consistently associated with male dominance than attractiveness (Dixson and Vasey 2012; Neave and Shields 2008; Saxton et al. 2016). Yet
men can easily groom or remove their beards, essentially manipulating their perceived
masculinity. While much of the variation in facial hair grooming may simply reflect
trends in fashion, data from 1842 to 1971 among men in London revealed that facial
hair was more common when the marriage market was more female biased (Barber
2001), possibly as men when augment their masculinity when intra-sexual competition
is strongest. However, when facial hair becomes too common it is judged as less
attractive than when it is rare, suggesting that negative frequency dependence may
underpin some of the variation in facial hair fashions (Janif et al. 2014). Although
further cross-cultural research remains a priority, temporal fluctuations in the frequencies of facial may be influenced by mating market dynamics that could include the
strength of intra-sexual competition.
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There are limitations to the explicit ratings portion of the study design that should be
highlighted. Firstly, we only used six male identities in the explicit ratings of dominance.
While this is the same number as has been used in some previous studies (Saxton et al.
2016), other studies have used larger stimulus sets (Janif et al. 2014). We chose this
number to avoid participant fatigue in our within-subjects design. However, we acknowledge that future studies looking in more detail at how underlying natural variation
in facial morphometrics interact with beardedness to determine judgments of men’s
sociosexual attributes using a larger sample of faces would be valuable. Further, there is
evidence that wearing a beard changes men’s feelings of masculinity and confidence
(Wood 1986) that may have translated into greater confidence or dominance when
posing neutral expressions in the photographs. Such effects have been found to influence judgments of faces in other studies. For example, t-shirt color influences judgments
of facial attractiveness despite it not being visible to raters (Roberts et al. 2010). Given
that wearing a false beard enhances men’s self-perceived masculinity (Wood 1986), we
acknowledge that some subtle effects of confidence may have transferred onto the
ratings of dominance ascribed to bearded over clean-shaven faces. Unfortunately, our
study cannot account for the effects of growing or removing facial hair on men’s selfperceived confidence. Subtle differences in skin complexion and facial fatigue between
the time periods in which photographs were taken could also have contributed to how
facial hair was judged. Finally, our sample of raters was ethnically mixed while the
stimuli we employed was restricted to males of European descent. Extending our study
to include more diverse stimuli and raters will therefore be important. For the present,
our results provide preliminary experimental evidence that facial hair plays a more
salient role in driving judgments of male dominance than experimentally manipulating
facial masculinity. However, the mechanisms by which men gain an advantage, if any, in
mate competition by enhancing their beardedness remains a challenge for future research to tackle.
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