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Social support can provide a buffer to the negative consequences of stress. Previous research suggests
that stress can promote affiliative and cooperative behaviours in those who are stressed. Here we exam-
ined how stress might influence who we choose to affiliate with. We measured preferences for friend-
ships with friendly appearing feminized faces versus less friendly appearing masculinized faces after
individuals undertook a stressful laboratory task. Stressed individuals had increased preferences for
friendships with people with feminine faces. These data demonstrate that individuals prefer more
friendly appearing feminine faced people as friends when stressed than when not stressed. This prefer-
ence is likely adaptive in directing individuals towards others who are most likely to provide social
support when it is needed and so reflect strategic friendship preferences.
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Friendships are important social relationships that
are costly to maintain (Roberts & Dunbar, 2011).
The importance of friendships can be seen in
research demonstrating that individuals report
pain akin to physical pain when a close friendship
is lost (Eisenberger, 2012). It has been suggested
that friendship bonds share similarities with the
bonding processes observed in the choice of
mating partners (Dunbar, 2009). Indeed, friend-
ship formation is affected by factors that influence
the formation of romantic relationships: factors
such as proximity, intimacy, and reciprocity
(Amichai-Hamburger, Kingsbury, & Schneider,
2013). Other aspects are also shared between part-
nership and friendship formation. For example,

assortative pairing, in which individuals pair up
with similar others, is observed in both romantic
partnerships  and in  same-sex friendships
(Feingold, 1988; Rushton, 2009). Given that long-
term romantic relationships involve cooperation
and mutual support, it is easy to believe that some
traits that are valued in romantic partners are also
likely to be valued in friends, such as behavioural
traits like trustworthiness. Of course, there are also
likely to be traits that are differentially valued in
romantic partners and friendships, such as traits
that are relevant to sexual reproduction/desire,
which are more relevant for romantic partnerships.
Consistent with distinct processing, neuroimaging
studies show that viewing the objects of romantic
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love activates brain regions that are distinct to
viewing friends (Bartels & Zeki, 2000). Reactions
to romantic partners and friends are quantifiably
different in terms of patterns of activation in areas
of the brain associated with affective reactions, and
the distinct response to romantic partners led the
authors to suggest that there is a functionally special-
ized system in the brain for processing romantic love
(Bartels & Zeki, 2000).

Friendships and strong social networks have
been associated with positive benefits including
higher subjective well-being (van der Horst &
Coffe, 2012) and better health (see Martire &
Franks, 2014, for a brief review). A striking
finding from a meta-analysis on studies relating
social support and mortality risks suggests that
those with stronger social relationships had a 50%
increased chance of survival compared to those
with weaker social relationships (Holt-Lunstad,
Smith, & Layton, 2010). Friendship has been
linked to stress with the suggestion that a strong
social support network may act as a buffer against
the negative aspects of stress (Cohen & Wills,
1985). For example, individuals who have a low
number of ties to friends exhibit higher levels of
cortisol, a hormone associated with stress, than
individuals who have a greater number of friends
(Kornienko, Clemans, Out, & Granger, 2013).
More direct evidence for friendships influencing
stress responses comes from experimental work.
For example, in both humans and nonhuman
animals social contact and affiliation are associated
with lower levels of cortisol being produced in
response to exposure to aversive stimuli (DeVries,
Glasper, & Detillion, 2003).

Possibly because support from friends can ame-
liorate the negative aspects of stress, studies have
shown that stress may impact on affiliative beha-
viours. Indeed, some authors have argued that the
buffering effect on stressful events may be a selec-
tion pressure driving the formation of social
bonds (Seyfarth & Cheney, 2012). Stress affects a
number of physiological and psychological mech-
anisms with the body. Primarily, the stress response
suppresses the parasympathetic system, which trig-
gers the secretion of adrenaline and noradrenaline
and in turn results in the physical effects associated
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with stress, such as increased heart-rate and blood
pressure (Ulrich-Lai & Herman, 2009). The hypo-
thalamus is also activated, causing glucocorticoids,
such as cortisol, to be secreted. These hormones
in turn may be responsible for changes in behaviour
related to affiliation (Seyfarth & Cheney, 2012).
Oxytocin has also been suggested to play a role in
promoting affiliation in response to stress (Taylor,
2006). In line with the potential effect of stress
on affiliative behaviour, women tend to show a
greater tendency to associate with other people
when under stress (Taylor et al., 2000), and indi-
viduals who are experimentally exposed to a social
stressor engage in more prosocial behaviour (e.g.,
sharing) than those not exposed to such stress
(von Dawans, Fischbacher, Kirschbaum, Fehr, &
Heinrichs, 2012).

While friendships form in many ways, as in
romantic partner selection, one of the first cues avail-
able to potential friends is visual appearance. In
terms of mate preferences, much research has
focused on facial attractiveness (see e.g., Little,
Jones, & DeBruine, 2011, for review), and the face
may also be used to guide friendship choices. Faces
do appear to contain some valid cues to personality
traits (e.g., Little & Perrett, 2007), including traits
such as approachability (Berry & Brownlow,
1989), aggression (Carre & McCormick, 2008),
honesty (Bond, Berry, & Omar, 1994), and
cooperation (Little, Jones, DeBruine, & Dunbar,
2013). Masculinity and femininity in faces have
been associated with a variety of personality attribu-
tions that may be relevant to friendship choices.
Masculinized faces are seen as possessing higher
dominance, masculinity, and age but lower
warmth, emotionality, honesty, cooperativeness,
and quality as a parent than feminine faces (Perrett
et al., 1998). Feminized faces are also seen as more
likely to provide high-quality social support than
masculinized faces (Watkins, DeBruine, Little, &
Jones, 2012). Consequently, after priming with
cues to low levels of available social support, individ-
uals show stronger preferences for feminized faces of
both sexes than when primed with cues to high levels
of social support (Watkins et al., 2012).

The current experiment examined same-sex and
opposite-sex  friendship ~ preferences  for
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masculinized and feminized male and female faces
comparing preferences under stressful versus
control conditions using a between-participant
design. Given that feminized faces are associated
with “nice” personality attributions (Perrett et al.,
1998), we predicted that if stress causes individuals
to seek out individuals who are likely to be friendly
towards them then those in the stressed group
would select more feminine faced individuals as
potential friends than those in the control group
would. We additionally examined attraction to
masculinized and feminized faces to test whether
the effects of stress were specific to friendship selec-
tion or generalized to impact on attractiveness
judgements.

EXPERIMENTAL STUDY

Method

Participants

A total of 68 participants (20 men, 48 women) were
recruited from the university’s online recruitment
system using a combination of convenience and
snowball sampling. The mean age of the sample
was 20.14 years (8D =2.96). Participants were
selected for reporting to be less than 40 years of
age. The original sample was 70 participants but
two participants were excluded for reporting
being older than 40 years of age. This restriction
was placed prior to data analysis on the basis that
the faces used were of students around 20 years
old (18-25-year-olds) and that older participants
may not see the stimuli as realistic friendship
choices. After applying this cut-off, participant
ages ranged from 18 to 33 years old with 91%
between 18 and 25 years old. Participants were
awarded course credit for participation and were
entered into a prize draw to win a £25 Amazon
voucher. The sample size was based on previous
tests of between-subject testing indicating that a
sample of around 50 participants is sufficient to
see group differences in preferences (Little,
DeBruine, & Jones, 2013). The stopping rule for
data collection was the availability of participants
during one semester of testing.
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Stimuli for preference tests

To measure preferences for masculinized versus
feminized faces, we used 20 pairs of composite
face images (10 male pairs and 10 female pairs).
Each pair comprised one masculinized and one
feminized version of the same face (see Figure 1
for example images). Original images were 50
young adult Caucasian male and 50 female photo-
graphs taken under standard lighting conditions
and with a neutral expression. The composite
images were made by creating an average image
made up of five randomly assigned individual
facial photographs. This technique has been used
to create composite images in previous studies
(see Benson & Perrett, 1993; Little & Hancock,
2002; Tiddeman, Burt, & Perrett, 2001). Faces
were transformed for sexual dimorphism using
the linear difference between a composite of all
50 adult males and a composite of all 50 young
adult females (using the technique as reported in
Perrett et al., 1998). Transforms represented
+50% of the difference between these two compo-
sites. This meant that each face was transformed
along the sexual dimorphism axis by the same
amount, either increasing masculinity or increasing
femininity, and that faces retained their identities
and perceived sex (female faces remained female
in appearance, and male faces remained male in
appearance). Composite images were made per-
fectly symmetric so that transforms did not manip-
ulate symmetry. Images were masked on the outline
of the face so that clothes and hair were not visible
in the images. Example images can be seen in
Figure 1.

Stress induction

For the stressed group, the stress induction
involved participants undertaking two components
adapted from the Maastricht Acute Stress Test
(MAST; Smeets et al,, 2012): (a) Participants
were filmed while completing a cold pressor task
(plunging a hand in to icy water for up to
3 min); (b) participants completed a series of
visual cognitive block design tasks within a 3-
min time limit. The MAST has been shown to
stimulate glucocorticoid secretion associated with
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Figure 1.. Transformed composite images representing feminized (left) and masculinized (right) face shapes. To view this figure in colour,

please visit the online version of this Journal.

stress in a safe laboratory setting (Smeets et al.,
2012).

Water used in the cold pressor task was kept at
room temperature between testing and was con-
tained in a plastic bucket. The water was made

cold with the addition of 12 large ice cubes at any
one time, which were placed into the bucket
5 min before the participant was asked to undertake
the task. Participants were able to withdraw their
hand from the icy water at any point but were
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asked to hold their hand in the bucket for as long as
they could stand.

The block design task, undertaken after the cold
pressor task, was a visual cognitive puzzle normally
used as a measure for IQ_testing taken from the
Wechsler Adult Intelligence Scale-Fourth Edition
(WAIS-1V; Wechsler, 2008). Participants were
shown a series of pictures comprising red and
white blocks and then had to arrange nine red and
white blocks to form the pattern within a timed
3 min.

In the control (unstressed) group, participants
were not filmed and did not participate in the cold
pressor task. Participants completed but were not
timed for the block design task. In order to help
equate time in each group condition, the control
group were asked to attempt to complete three
picture patterns for the block design.

Procedure

Participants filled out a consent form and were ran-
domly assigned to a group condition (stressed/
control, 34 subjects in each condition: 21 women
and 13 men in the stressed condition, 27 women
and 7 men in the control condition); there was no
significant difference in age between groups, ¢
(66)=0.49, p=.626, d=0.12. Participants then
filled out a series of questions using an online
form including basic demographic information:
age, gender, and sexual orientation.

Following the questionnaire, participants
engaged in either the stressful or the nonstressful
tasks described above. After the relevant tasks
were completed, participants then returned to the
computer to complete the face selection tasks.

In the selection/preference tests, the 20 (10 male,
10 female) pairs of masculinized and feminized
faces were shown as pairs with both order and
side of presentation randomized. Participants were
asked to: “Click on the face you would most like
to be friends with.” There was no time limit, and
clicking on one of the faces moved participants on
to the next face trial. After completing friendship
selection, participants were presented with the
face pairs again and were asked to: “Click on the
face you think is most attractive.”
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Results

For the selection of masculinized and feminized
faces for friendship and attractiveness, the number
of masculinized images chosen by each participant
was converted to the proportion chosen separately
for male and female faces images for each partici-
pant. This meant that each set of ratings generated
four proportion scores for each participant repre-
senting preference for masculinized images: prefer-
ence for male friends, preference for female friends,
attractiveness of males, and attractiveness of
females.
All analyses are reported two-tailed.

Selection for friendship

A 2 (sex of face: male, female) x 2 (group: stressed,
control) X 2 (sex of participant: male, female)
mixed-model analysis of variance (ANOVA) with
selection of masculinized image as the dependent
variable was carried out to investigate the effect
of stress condition on masculine friendship
preference.

The main effect of group was significant, F(1,
64)=5.29, p=.025, nf, =.076. There was also a sig-
nificant main effect of sex of face, F(1, 64)=4.13,
p=.046, n§= .061, but no significant interaction
between sex of face and group, F(1, 64)=0.52,
p=.472, ng =.008. The main effect of sex of par-
ticipant was not significant, F(1, 64)=0.78,
p=.381, n§= .012, and there was no significant
interaction between sex of participant and group,
F(1, 64)=2.34, p=.131, nf, =.035. There was no
significant interaction between sex of participant
and sex of face, F(1, 64)=2.55, p=.116, nf,
=.038. Finally, there was no significant three-way
interaction between sex of face, sex of partici-
pant, and group, F(1, 64)=0.08, p=.775, T]IZ,
=.001. From Figure 2, it can be seen that the
main effect of group reflected that stressed par-
ticipants were less likely to prefer masculinized
male and female faces for friendship than those
in the control group who were unstressed. The
main effect of sex of face appears to reflect that
feminized female faces were selected more

often than feminized male faces (see #-tests
below).
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Figure 2.. Mean proportion of masculinized faces chosen for
Sfriendship +1 SEM (.5 = chance). Means are shown separately
Jfor male versus female faces and stressed versus control group.

One-sample #-tests were conducted to deter-
mine whether people preferred more masculinized
or feminized faces for friendship (chance=.5)
ignoring condition. For male faces, feminized
faces were preferred (M=.44, SD=.26, 95% CI
[.38, .50], where CI = confidence interval). This
preference was not significantly different from
chance, although the test was close to the
threshold for significance, #67)=-1.92, p=.059,
d=0.47. For female faces, feminized faces were
preferred (M=.35, SD=.21, 95% CI[.30, .40]).
This preference was significantly different from
chance, #67) = —5.80, p <.001, d=1.42.

A Pearson product-moment correlation
revealed a significant positive relationship between
selection of male and female masculinized faces
for friendship (r=.499, p <.001).

Selection for attractiveness

A 2 (sex of face: male, female) x 2 (group: stressed,
control) x 2 (sex of participant: male, female)
mixed-model ANOVA with selection of masculi-
nized image as the dependent variable was carried
out to investigate the effect of stress condition on
masculine attractiveness preference.

The main effect of group was not significant, '
(1, 64)=0.01, p=.995, nﬁ <.001. There was a sig-
nificant main effect of sex of face, (1, 64) =15.31,
p<.001, nf, =.193, but no significant interaction
between sex of face and group, F(1, 64)=0.02,
p=.89%4, nﬁ <.001. The main effect of sex of
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participant was not significant, F(1, 64)=0.21,
p=.653, n§=.003, and there was no significant
interaction between sex of participant and group,
F(1, 64)=0.02, p=.879, n; <.001. There was a
significant interaction between sex of participant
and sex of face, F(1, 64)=10.04, p=.002, n;
=.136. Finally, there was no significant three-way
interaction between sex of face, sex of participant,
and group, F(1, 64) = 1.04, p=312, v’ = .016. From
Figure 3, it can be seen that group had no impact
on preferences for attractiveness and that the main
effect of sex of face reflected that feminized female
faces were selected more often than feminized
male faces.

To parse the interaction between sex of partici-
pant and sex of face, independent-samples 7-tests
were used to examine differences between male
and female participants. These revealed that men
chose significantly more feminized male faces as
attractive (M= .44, SD=.22, 95% CI[.33, .54])
than women did (M =.59, $D=.29, 95% CI[.51,
.67]), #(66)=-2.13, p=.037, 4=0.52. No signifi-
cant difference was found for selection of masculi-
nized/feminized  female faces, #(66)=1.50,
p=.140, 4=0.37.

One sample #tests were conducted to determine
whether people preferred more masculinized or
feminized faces for attractiveness (chance=.5)
ignoring condition. For male faces, masculinized
faces were preferred (M=.54, SD=.28, 95% CI
[.48, .61]). This preference was not significantly

0.7 -
m Stressed

0.6 1 OUnstressed
0.5 -
0.4 1
0.3 1

0.2 1

Proportion of masculine faces
selected

0.1 A

Male faces Female faces

Figure 3.. Mean proportion of masculinized faces chosen for
+1 SEM (.5=chance). Means are shown
separately for male versus female faces and stressed versus control

group.

attractiveness
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different from chance, #67)=1.28, p=.206, d=
0.31. For female faces, feminized faces were pre-
ferred (M= .35, SD=.24, 95% CI[.30, .42]). This
preference was significantly different from chance,
#67)=-5.03, p <.001, 4=1.23.

A Pearson  product-moment  correlation
revealed a significant positive relationship between
selection of male and female masculinized faces
for attractiveness (r=.366, p=.002). Additional
correlations demonstrated that preferences for mas-
culinized males for friendship and attractiveness
were significantly positively related (r=.489,
»<.001) and that preferences for masculinized
females for friendship and attractiveness were sig-
nificantly positively related (r=.488, p <.001).

Discussion

The results of our experiment demonstrated that,
compared, stressed individuals had stronger prefer-
ences for friendships with people with feminized
faces. While stress was induced in the laboratory,
individuals undertook a stressful task that has
been shown to stimulate glucocorticoid secretion
(Smeets et al., 2012), indicating that our results
should be applicable outside of the laboratory to
other sources of stress. Our between-participant
design minimized potential demand characteristics
in asking participants to judge images twice. This
design, however, is less powerful than a within-par-
ticipant design documenting change in preferences
according to condition, and future studies may use-
fully employ this more powerful design. This
finding is novel in demonstrating that stress not
only changes behaviour towards others, such as
changing affiliative and cooperative behaviours
(von Dawans et al., 2012), but also can affect who
we may choose to associate with as friends.

Our data highlight the potential role of visual
appearance in friendship selection. While there is
much prior research on mate preferences, how
visual appearance may influence friendship for-
mation has received little attention. Indeed, as in
mate preferences, one of the first cues available to
potential friends is visual appearance, and faces
appear to contain some valid cues to personality
traits (e.g., Bond et al, 1994; Carre &
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McCormick, 2008; Little, Jones et al., 2013;
Little & Perrett, 2007).

Social support may act as a buffer against the
negative aspects of stress (Cohen & Wills, 1985;
DeVries et al,, 2003; Kornienko et al.,, 2013).
Consequently, during times of stress it is potentially
adaptive to seek out social support. Because femin-
ized faces are associated with “nice” personality
attributions such as higher emotionality, honesty,
cooperativeness, and quality as a parent than mas-
culinized faces (Perrett et al.,, 1998), it may be
turther adaptive to preferentially want to associate
with feminine faced individuals when stressed.
Indeed, feminized faces are also seen as more
likely to provide high-quality social support than
masculinized faces (Watkins et al.,, 2012). In
this way, stress may not only promote affiliation
but promote affiliation with individuals most
likely to offer social support. This logic can be
reversed, and under times of stress the less plea-
sant personality traits associated with masculine
appearance may be more aversive, and indeed it
may be equivalently adaptive to avoid seeking
friendship from masculine faced individuals
when stressed.

We examined same-sex and opposite-sex
friendship preferences but found no effect of sex
of face on selection for friendship and no inter-
actions with group. This pattern of data suggests
that friendship selection based on facial appearance
is similar when selecting both same-sex and oppo-
site-sex friends. Further, we found no effects of sex
of participant for selection for friendship and no
interactions with group. We note, however, that
our sample of men in this experiment was small,
which limits our power to detect effects of sex.
Averaging preferences across male and female
faces, the mean friendship preferences of men and
women were similar (men’s preference = .41,
women’s preference =.39) and not significantly
different from each other, A66)=0.26, p=.794,
d=0.06. The low effect size of the difference is sug-
gestive that friendship selection based on facial
appearance is similar for both men and women
but the absence of sex effects here must be treated
cautiously because of the small sample size.
Future work can usefully address the effect of sex
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and stress on friendship preferences with larger
sample sizes.

When examining selection of attractive faces we
found no difference between the stressed and
control group. This suggests that the effects of
stress were specific to friendship selection and did
not generalize to impact on general attractiveness
judgements. While friendship bonds share simi-
larities with the bonding processes observed in
the choice of mating partners (Dunbar, 2009),
stress may not have impacted on attractiveness
ratings in the current study because participants
focused more on physical traits associated with
attraction than personality attribution. Potentially,
when rating for friendship, perceived personality
traits are weighted more highly than when rating
for attractiveness. Despite the different results for
the effect of stress, preferences for masculinized
faces as friends were positively and significantly
correlated with preferences for attractiveness, sup-
porting the notion that, at the individual level,
people do prefer traits in friends that they see as
generally attractive (Dunbar, 2009).

Stress may impact on friendship preferences via
hormonal release. As noted earlier, stress triggers
the secretion of adrenaline and noradrenaline and
glucocorticoids, such as cortisol (Ulrich-Lai &
Herman, 2009). Glucocorticoids have been found
to have various effects on social perception, such
as administration of cortisol attenuating memory
for fearful facial expressions (Putman, Hermans,
& van Honk, 2007), and these hormones may con-
tribute to the effects seen here. Oxytocin has also
been linked to affiliation in response to stress
(Taylor, 2006), and changing levels of oxytocin
may also impact on visual preferences for friend’s
faces. We note that at the time they were judging
the faces participants may not have been at the
peak of the physiological reactions seen to labora-
tory stressors. For example, plasma cortisol peaks
10-20 min after cessation of the stressor
(Kirschbaum, Kudielka, Gaab, Schommer, &
Hellhammer, 1999). However, physiological reac-
tions to stress, such as cortisol increasing, begin
when individuals are stressed, are present immedi-
ately after the stressor ends, and continue for some
time afterwards (Kirschbaum et al.,, 1999). This
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pattern of reaction means that our stressed partici-
pants would have been influenced by the physio-
logical stress response during face judgements.
We also note that previous authors have found
that cycle phase impacts on women’s physiological
reaction to stress (Kirschbaum et al, 1999).
While we do not have data available on this vari-
able, previous studies suggest that while reactions
may be larger for women in the fertile follicular
phase, women experience an increase in cortisol
in response to stressors at all stages of the cycle
(Kirschbaum et al., 1999). We would then expect
our results to apply across all stages of the cycle
although cycle stage may have moderated the
strength of the effects. The direct link between hor-
monal response, cycle phase, and preferences for
feminine faced friends are fruitful avenues for
tuture research.

In conclusion, the current experiment demon-
strated that an experimental stressor led to higher
preferences for feminine faced individuals as
friends than in a nonstressed control group. This
preference may prove adaptive in directing individ-
uals towards others who are most likely to provide
social support when it is needed. In this way, our
experiment demonstrates potentially strategic
friendship preferences. Our data also highlight
the important role that facial appearance may play
in affiliative behaviour and the initial selection of
friends.
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