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Humans have a pervasive need to belong that subsequently elicits responses to facilitate affiliative opportunity,
including enhanced perceptual acuity toward affiliative cues. Given past research indicating individuals can accu-
rately detect another's extraversion from facial cues, and that extraversion is associated with sociality and larger
social networks,wepredicted that higher belongingness needswould be associatedwith stronger preferences for
extraverted targets, based on facial cues. To test this hypothesis, participants viewed face pairs, with one face
manipulated to be extraverted and another face introverted, and indicated their preferences; participants also
completed the need to belong scale. Higher need to belong was associated with a greater preference for extra-
verted, relative to introverted, target faces, r(147)= 0.160, p=0.051, [95% CI: 0.00, 0.31]. Results were not qual-
ified by target or participant sex. The results are consistent with the hypothesis that greater belonging needs lead
individuals to prefer others most likely to satisfy that need, specifically, more extraverted social targets.

© 2016 Elsevier Ltd. All rights reserved.
Keywords:
Personality
Extraversion
Face perception
Need to belong
1. Introduction

While stable access to social groups and relationships is a universal
human need (Baumeister & Leary, 1995), individual differences exist
in the strength of humans' belongingness need (Leary, Kelly, Cottrell,
& Schreindorfer, 2013). It has been hypothesized that humans possess
a sociometer, a psychological system that alerts them to unmet belong-
ingness needs, thus motivating responses to effectively restore social
belonging (Leary, Tambor, Terdal, & Downs, 1995). Activating this
sociometer elicits concurrent activation of the socialmonitoring system,
resulting in enhanced social perception of others' affiliative cues
(Pickett & Gardner, 2005). For example, those whose belongingness
needs have been thwarted demonstrate greater positive emotion
recognition (e.g., Duchenne smiles; Bernstein, Young, Brown, Sacco, &
Claypool, 2008). They are also more prosocial (Maner, DeWall,
Baumeister, & Schaller, 2007) and contribute more on a group task (at
least among women; Williams & Sommer, 1997). These responses are
likely adaptive. Enhanced social perception helps thosewith a thwarted
need to belong identify affiliative conspecifics. Increased effort on group
tasks and prosocial intentions would also likely make one appear more
r for their thoughtful comments
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desirable as a groupmember. In both cases, these responseswould facil-
itate social affiliation.

Importantly, a thwarted need to belong also adaptively shifts indi-
viduals' preferences for certain social targets. For example, Bernstein,
Sacco, Brown, Young, and Claypool (2010) found that individuals report
heightened preferences for targets displaying Duchenne smiles, an indi-
cator of genuine affiliative interest, following an acute experience of so-
cial rejection. Furthermore, this preference was partially mediated by
threats to relational needs (i.e., threats to belonging and self-esteem).
These findings suggest that preferences for others based on facial infor-
mation is critical for identifying individuals best suited for satisfying
affiliation goals and that such preferences aremotivated by unmet rela-
tional needs. The current study extends these findings by testing the hy-
pothesis that individual differences in the need to belong predict
preferences for conspecifics whose facial structure communicates an
affiliative disposition similarly to affective cues of affiliation. Much like
how affiliative motives can hone an individual's accuracy in detecting
dynamic cues of affiliation (e.g., Bernstein et al., 2008; DeWall, Maner,
& Rouby, 2009), we posit that similarly motivated individuals can
infer a social target's ability to satisfy the need to belong through static
facial cues. Specifically, we hypothesized those higher in need to belong
would indicate a greater preference for target faces communicating
higher levels of the personality trait extraversion. Because extraversion
is associated with gregariousness and larger social networks (Goldberg,
1993; Pollett, Roberts, & Dunbar, 2011; Swickert, Rosentreter, Hittner, &
Mushrush, 2002), individuals with a dispositionally greater need to be-
long should prefer extraverted others. Extraverted individuals should
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better afford affiliative potential (relative to introverted), suggesting
that extraverted individuals provide greater opportunity to satisfy be-
longing needs.
1.1. Need to belong and social perception

While acutely activated belongingness needs elicit numerous
cognitive, affective and behavioral responses to facilitate subsequent
social inclusion (e.g., Bernstein et al., 2008; Maner et al., 2007),
dispositional belongingness needs are similarly associated with
affiliative responses. For example, those higher in need to belong are
more motivated to listen to a friend's emotional, but not descriptive,
information, a response that may garner a positive reaction from
the discloser (Hackenbracht & Gasper, 2013). Individuals higher in
need to belong also display enhanced accuracy at identifying vocal
tone and facial emotion and enhanced empathic accuracy (Pickett,
Gardner, & Knowles, 2004). Given that individual differences in need
to belong predict greater attention to, and accuracy in processing, social
information, including social information communicated by faces, we
predict that those higher in a dispositional need to belong will exhibit
stronger preferences for more extraverted individuals, as indexed by
their faces.
Fig. 1. Faces communicating Extraversion (left) and Introversion (right).
1.2. Extraversion and faces

The human face is a dynamic social stimulus. It communicates infor-
mation about emotion, motivational tendencies, and biological health
(Parkinson, 2005; Rhodes, 2006). Important information about person-
ality may also be communicated by facial characteristics. For example,
Little and Perrett (2007), using composite images of individuals scoring
high and low on personality traits, found that individuals demonstrated
above-chance accuracy in detecting trait conscientiousness and extra-
version from target faces. Furthermore, individuals can extract impor-
tant information about another's extraversion following very brief
exposure to a target face. Borkenau, Brecke, Möttig, and Paelecke
(2009) exposed individuals to images of target persons who had com-
pleted personality inventories for brief intervals (50–150 ms). Individ-
uals demonstrated above-chance perceptual acuity in identifying
these targets' self-reported personality such that their ratings of
social targets as exemplifying certain traits were highly correlated
with the targets' actually reported personality. Importantly, this correla-
tion was strongest for extraversion. Individuals tend to be relatively
accurate at identifying others' levels of extraversion from facial informa-
tion alone.

Given individuals with dispositionally higher affiliative motives
are motivated to identify conspecifics most capable of satisfying
their belongingness needs, and because extraversion can be accurately
inferred from a target's face, we predicted that individuals with
higher need to belong would demonstrate stronger preferences for
extraverted faces. Extraversion is associatedwith greater social network
variety (Pollett et al., 2011). Thus, extraverts' greater sociality may offer
more social opportunity than introverts, which would be particularly
incentivizing for those higher in need to belong. Given the impossibility
of interacting with every possible conspecific, and because not all indi-
viduals afford equivalent social affiliative opportunity, identifying
those most likely to satisfy belonging needs would be adaptive for
those with a stronger need to belong. Since extraverted individuals
would be more likely to satisfy affiliative goals, targets whose faces
communicate extraversion (relative to faces communicating introver-
sion) should be preferred by those with a greater need to belong. To
test this hypothesis, participants indicated their preferences among
face pairs in which a target was manipulated to communicate high in-
troversion or high extraversion and indicated their dispositional need
to belong.
2. Method

2.1. Participants

A medium-effect-size power analysis (ρ = 0.3), indicated 134 par-
ticipantswould provide sufficient power to test our primary hypothesis.
Due to the potential for careless and incomplete responses by some par-
ticipants, we intentionally oversampled and recruited 154 American
workers (81 women, 73 men; 69% White; MAge = 39.15, SD = 13.90)
through Amazon's Mechanical Turk for $0.35 (US). Five participants'
data (3 male, 2 female) were excluded from analysis for careless
responding (i.e., clicking the same button throughout study tasks);
this resulted in a final sample of N = 149 participants.
2.2. Materials

2.2.1. Introversion-extraversion faces
We generated faces communicating extraversion and introversion

through 20 male and 20 female Caucasian faces from the Aging Faces
(Minear & Park, 2004) and Chicago Face Databases (Ma, Correll, &
Wittenbrink, 2015) with an age range of approximately 18–40 years.
Target faces weremorphedwith an extraversion and introversion com-
posite face prototype (see Holtzman, 2011, for details on prototype gen-
eration). Specifically, Holtzman generated prototypes of average male
and females faces communicating both extraversion and introversion
from 10 individuals who scored highest and lowest on this dimension
for either sex (combined peer and self-reports of extraversion). Using
these 4 composite faces (female extravert, female introvert, male extra-
vert, male introvert), we used morphing software (Morpheus Anima-
tion Suite v3.10) to blend each target face with the same-sex extravert
and introvert prototype, such that the morphs were 50/50 blends (i.e.,
50% original face/50% prototype, see Fig. 1). We created high- and
low-extraversion versions of each target for 40 face pairs (i.e., 20 for
each sex for both extraversion and introversion).

Participants were randomly presented with the face pairs, with one
target being the extraversion morph of and the other introversion. We
counterbalanced position of the morphs (i.e., left-, right-screen posi-
tion), which was randomized on a between-participants basis. On
each trial, participants selected the version of the face they preferred.
The task was self-paced; participants viewed each pair until they indi-
cated their preference before viewing the next pair. To calculate relative
preference for extraverted faces (versus introverted), we summed fre-
quency of participants' selection of extraverted targets and divided it
by total number of trials, separately for male and female targets. Higher
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values reflected greater preference for extraverted male and female
faces, respectively.

2.2.2. Need to belong scale
To assess individual differences in participants' belongingness needs,

we utilized the Need to Belong (NTB) scale (Leary et al., 2013) to assess
individual differences in themotive. This 10-item scale assesses disposi-
tional belongingness needs, and includes items like, “I want other peo-
ple to accept me,” and “I have a strong need to belong;” three items
were reverse-scored. Participants responded using 7-point Likert-type
scales (1 = Strongly Disagree; 7 = Strongly Agree) with higher scores
indicating greater NTB. The scale demonstrated adequate reliability
(α = 0.87).

2.3. Procedure

Interested participants viewed the study description throughMTurk
and clicked a link redirecting them to the consent form. Consenting par-
ticipants were redirected to the survey. Participants completed the Face
Preference Task, followed by NTB, and demographics (e.g., age, race,
gender). Participants were then debriefed, and received a six-digit
code redeemable for compensation.

3. Results

3.1. NTB and extraversion preferences

To determine if participants' dispositional NTBwas related to prefer-
ences for extraverted faces,we conducted a 2 (Participant Sex:Male, Fe-
male) × 2 (Target Sex: Male, Female) mixed-model custom ANCOVA,
with repeated measures over the second factor and NTB as a covariate.
This analysis revealed participants demonstrated stronger extraversion
preferences for female targets (MAdjusted = 0.61, SD = 0.12) compared
tomale (MAdjusted=0.51, SD=0.09), p b 0.001, ηp2=0.193. Interesting-
ly, one-sample t-tests revealed participants' extraversion preferences
were significantly greater-than-chance for female targets, t(148) =
8.86, p b 0.001, d = 0.54, but not male, t(148) = 0.89, p = 0.371, d =
0.15. Importantly, this analysis also yielded the predicted main effect
of participants' NTB, F(1, 145)= 4.75, p=0.031, ηp2 =0.032.We corre-
lated participants' NTB scoreswith their extraversion preferences to un-
derstand this relation's direction; consistent with our primary
hypothesis, greater dispositional NTB was associated with a stronger
preference for extraverted faces, r(147) = 0.160, p = 0.051, [95% CI:
0.00, 0.31]. No Participant Sex effect emerged; neither Participant Sex
nor Target Sex interacted with any other study variable (all ps N 0.34).

4. Discussion

These findings contribute to growing evidence indicating humans'
perceptual acuity toward facial cues communicating extraversion (e.g.,
Borkenau et al., 2009). Our results indicate the role of affiliativemotives,
as indexed by individual differences in need to belong, in the process of
selecting social targets based on extraversion. This acuity appears to
elicit preferences for extraverted individuals, compared to introverted,
a potential adaptive advantage for individuals with dispositionally
greater affiliative concerns. Given extraverts' larger social networks
(Pollett et al., 2011), an extraversion preferencewould ensure affiliation
with others better able to optimize one's group affiliation.

Previous research has demonstrated acuity and preference for dy-
namic affiliative facial cues for individuals seeking interpersonal con-
nection (e.g., Bernstein et al., 2010). While past research finds that
individuals can use affective information in faces to identify those
most likely to satisfy affiliation needs, the current findings extend
this research by demonstrating that individuals are similarly sensitive
to structural facial features associated with personality traits
indicating individuals' greater likelihood of satisfying affiliative goals
(i.e., extraversion). The basis of this facial structural preference may be
rooted in similar principles as dynamic affiliative facial cues. For
example, Duchenne smiles communicate genuine affiliative interest,
thus one can infer that conspecifics displaying these smiles would be
less likely to exploit group members (Lustgraaf, Sacco, & Young,
2015). Individuals may similarly infer the behavioral intentions of an
extraverted face. Extraverted targets may be perceived as being more
gregarious and friendly, thus more likely to provide better social sup-
port. The indicated preference for facially communicated extraversion
may be a product of inferring conspecifics' behavioral intentions for
genuine affiliation (e.g., Goldberg, 1993). For those with higher need
to belong, this preference would be augmented to ensure greater asso-
ciation with individuals providing greater potential to satisfy affiliative
needs. Thus, the association between NTB and an extraverted face pref-
erence is sensible.

Independent of NTB, and consistent with previous research (Brown
& Sacco, in press), participants demonstrated above-chance preferences
for extraversion in female, but notmale, faces. Despite the numerous so-
cial benefits (e.g., larger social networks) associated with extraversion,
various social costs may dually emerge that differ based on the social
target's sex. That is, perceived social costs may emerge differently for
men and women. Extraversion in men is associated with greater physi-
cal strength (Lukaszewski & Roney, 2011), which is subsequently asso-
ciatedwith their greater interpersonal dominance (e.g., Gallup,White, &
Gallup, 2007). These relations are not observed in women. Also, extra-
verted men are more likely to have extra-pair relations (Nettle, 2005).
This could implicate extraverted men as posing greater immediate in-
terpersonal risks compared to women. Recognizing costs for affiliating
with extraverted men would thus inhibit an extraversion preference
for male targets. Because this explanation is tentative, future research
should determine its robustness.

Research should consider possible future directions. First, this study
considered only dispositional affiliative needs predicting extraversion
preference. Future research should identify how temporal activation of
affiliative concerns influences preferences. Specifically, a similarly up-
regulated acuity and preference for facially communicated extraversion,
as seen with other affiliative cues (Bernstein et al., 2008, 2010) should
emerge that would facilitate association with more affiliative conspe-
cifics. The acuity and preference should emerge following experiences
of ostracism as means to ingratiate oneself within a social group. Sec-
ond, future investigations should consider howone's own level of extra-
version may influence their preference for extraverted others. Given
extraverted individuals' gregarious nature, it may behoove them to as-
sociate with individuals better able to facilitate this continued gregari-
ousness. Other extraverted individuals are motivated by similar needs,
thus seeming sensible for them to seek each other as conspecifics. This
would suggest that participants' reported extraversion predicts a similar
upregulated preference for extraverted faces. However, despite the po-
tential similarities between extraversion and NTB, we do not suspect
participants' extraversion to be the basis of the extraversion preference
reported in this study. Indeed, extraversion and NTB are positively cor-
related, but the correlation's magnitude was rather small (rs = 0.11–
0.16; Leary et al., 2013). Thus, although both facilitate social affiliation,
they are ultimately distinct constructs. Because of this distinctiveness,
NTB appears capable of independently predicting an extraversion
preference.

Using MTurk workers necessitates several limitations to the current
study. Online data collection reduces experimental control afforded in
laboratories and introduces sampling biases. However, MTurk samples
offer considerable diversity in respondents compared to college sam-
ples and other online data collection platforms (Buhrmester, Kwang, &
Gosling, 2011). As such, using an MTurk sample may provide a more
representative range with respect to NTB and preferences for introver-
sion and extraversion in faces. Nonetheless, future studies should con-
sider conducting similar affiliative preference tasks in more controlled
settings.
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5. Conclusion

The need to belong is fundamental to humans, as social living facili-
tates survival and reproduction. Nonetheless, variability exists in this
need. Those exhibiting greater need to belong should have greater mo-
tivation to identify with conspecifics most capable of satisfying this
need. Extraverts' greater interest in affiliation and larger social networks
implicate them as best able to satisfy this need, thus forming the basis of
their favorability among those with higher need to belong. Consistent
with this logic, this study found those higher in need to belong
displayed stronger preferences for targets exhibiting extraverted facial
cues.
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