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Background: The present research compares smiling and emotion expression generally to

other indicators of negative intra- and interpersonal reactions to ostracism, and in particular

negative reactions towards the ostracizers.

Methods: A total of N=143 participants (n=55 in Experiment 1 and n=88 in Experiment 2)

were ostracized from a web-conference by two other individuals. Facial expressions of

participants during the exclusion period were coded using EMFACS and compared to self-

reported reactions to ostracism and the sources of the ostracism.

Results: Ostracized individuals showed significant levels of both Duchenne (genuine) and

non-Duchenne (social) smiling, despite finding ostracism highly aversive, reporting more

negative attitudes towards the ostracizing confederates, and (in Experiment 2) higher levels

of negative affect. Experiment 2 showed evidence of a self-regulation and display manage-

ment function of smiling during ostracism in that participants who exhibited more Duchenne

smiling during their exclusion also reported higher levels of positive emotion after the

ostracism, and were also rated by a group of judges as experiencing more amusement at

their exclusion.

Conclusion: The web conferencing paradigm used in this study provides an ecologically

valid method to study the management of expressive behavior during aversive interpersonal

experiences, adding to the existing evidence of facial display management during other types

of distressing experience.
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Introduction
Multiple models of emotion highlight the importance of facial expression as an

integral component of emotion experience whose function is to communicate an

individual’s reactions to the situation and his/her behavioral intent.1,2 While facial

expressions of emotion can provide a dynamic and unobtrusive indicator of affec-

tive change,3 they are also sensitive to the social and cultural context in which they

occur. Concerns for self-presentation moderate much of what and how we

communicate,4 and the same is true of affect displays. In a number of situations,

individuals are suppressing negative emotion that they feel or expressing positive

emotion they do not.

Display rules refer to our implicit understanding that we need to manage and

conceal emotion in certain situations.5 The smile, for example, is a socially pleasant

display that is often recruited in situations where individuals are not necessarily
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feeling positive affect, such as smiling at an unfunny joke

or smiling during embarrassment.6 Smiling during distress

is often linked to the culturally mandated need to manage

expressions in front of other people,7 but evidence sug-

gests that facial expressions of positive emotion may even

serve a spontaneous self-regulatory function, where smil-

ing can serve as an intrapersonal coping mechanism.8

Smiling during distressing experiences can boost the

levels of positive affect felt after the experience, and thus

lessen subjective distress,6,9 and can also decrease objec-

tive stress markers such as heart rate.10 Additionally, some

studies have established that not all smiling during distress

is equivalent, but that Duchenne smiling, the type of

smiling that is a true indicator of enjoyment (involving

both the zygomatic major and the orbicularis oculi), is

particularly important to consider.8,11 Duchenne smiling

is also distinguishable from smiles that are displayed dur-

ing embarrassment or nervousness.12 Although some have

questioned the predictive utility of Duchenne smiles as

indicators of enjoyment,13 Duchenne smiles are thought

to have distinct behavioral markers, neural correlates and

social perception outcomes.14,15

The majority of studies on this effect have used experi-

mental paradigms in which emotion states are induced

with media,8,9 or other distressing autobiographical mono-

logues (eg, postbereavement). The present study seeks to

expand on this research by examining smiling during an

experimentally controlled, negative interpersonal experi-

ence of ostracism. Ostracism is the specific experience of

being excluded or ignored by another person or group of

people, and is in general an experience that individuals

find to be highly aversive.16

Humans are social animals that experience an adaptive

and fundamental need to belong.17 Experiences of social

rejection and exclusion threaten this need, decreasing an

individual’s sense of belonging, control, self-esteem, and

meaningful existence.18 Negative affective reactions play

a large role in this process – an immediate experience of

negative arousal signals to the individual that he or she is

being rejected,19,20 and the more elaborate emotional reac-

tions to being ostracized (typically sadness, anger, and hurt

feelings) act as moderators and motivators for subsequent

behavior.21,22 Behavioral outcomes can be antisocial beha-

vior but also reparative in nature.23

Despite ample evidence of negative self-reported affec-

tive reactions to ostracism, surprisingly little is known

about the nature and function of emotion expression in

ostracized individuals, especially in a social/interpersonal

setting. Real world interviews with targets of ostracism

point to individuals’ concerted efforts to manage and con-

trol behavior during these periods and abstain from show-

ing distress.24 However, there is currently no experimental

evidence to support this observation. The few studies that

have experimentally examined facial expressions in ostra-

cism have utilized computer-simulations of ostracism that

only nominally represent a social situation, have been

limited to clinical comparisons of individuals with border-

line personality disorders and healthy controls,25 and have

measured nonspecific negative affect in targeted facial

regions.26 For example, when participants were excluded

from a decision-making task, they displayed fewer expres-

sions of joy, and more of sadness, suggesting that the

experience of exclusion does modulate facial behavior

just as it affects internal affective reactions.27

Overview of the research
This research utilizes a paradigm that enables facial

expressions of emotion to be measured during an ecologi-

cally valid, face-to-face interpersonal experience of ostra-

cism. In contrast to previous studies,27 individuals

experience and react to their overt exclusion while still

in a social situation and when they believe to be observa-

ble by their excluders.

The present research compares smiling and emotion

expression generally to other indicators of negative intra-

and interpersonal reactions as a result of ostracism, and in

particular negative reactions towards the ostracizers.

Based on the existing evidence, in Experiment 1 we test

the hypothesis that ostracized participants will exhibit

marked negative psychological reactions to their ostra-

cism, including more negative attitudes toward their ostra-

cizers. The main research question in Experiment 1

focuses on how both Duchenne and non-Duchenne smiling

will be modulated by the experience of exclusion, and

the second, related research question is how facial expres-

sions of both positive and negative emotion relate to

negative reactions to ostracism.28

In Experiment 2, our aim was to confirm and extend

the findings of Experiment 1 by further exploring the

function of smiling during exclusion. Smiling during dis-

tress can reflect self-presentation concerns, as well as

adherence to display rules as to the appropriate expres-

sions during a negative interaction,29 but it can also be part

of an emotion regulation strategy, designed to down-

regulate the aversiveness of the ostracism, increase felt

positive affect, and minimize negative affect.9 Therefore,
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in Experiment 2 we coded facial expressions of emotion in

addition to assessing self-reported emotion immediately

after the experimental period. This approach allowed us

to assess whether smiling during an aversive period of

exclusion is related to subsequent subjective levels of

positive emotion. Additionally, Experiment 2 featured

a group of external judges that thin-slice coded the visual

behavior of ostracized participants on a number of affec-

tive dimensions.30 These were then compared for conver-

gent validity to both expressive behavior during the

interaction and the ostracized participants’ levels of self-

reported emotion. Experiment 2 also tested the robustness

of the initial findings by filming a different set of confed-

erates. Further, given that in both O-Cam and Cyberball

participants always seemingly interact with students from

another university, there remained the untested possibility

of confounds due to outgroup effects. We tested this pos-

sibility by randomly assigning some participants to be to

excluded by a salient outgroup of confederates of Indian

ethnicity. The ingroup vs outgroup manipulation had no

main or interaction effects on feelings of being excluded

(manipulation check), primary needs, or negative and anti-

social revenge attitudes. We conclude that exclusion find-

ings using O-Cam and similar paradigms are unlikely to be

affected by participants’ perceptions of being excluded by

an outgroup, and limit the findings to the main effects of

exclusion experience.

Methods
We conducted two experiments: Experiment 1 was

designed to examine how ostracism affects emotion

expression in a social setting, and Experiment 2 was

designed to replicate the results of Experiment 1 with

a particular focus on smiling, and with self-reported emo-

tion at the end of the exclusion period. This study applied

the same procedure of O-Cam to both experiments but

with the different participants and measures.

O-Cam procedure
O-Cam31 extends existing ostracism paradigms, where parti-

cipants engage in an online ball-tossing game with two

students from another university, into a more interpersonal

and yet experimentally controlled experience of ostracism.

Although the paradigm has the appearance of a real web-

based interaction, the other students are actually actors whose

actions have been pretaped. Confederates give their accounts

sequentially such that in all conditions, the two confederates

speak for approximately 90 s each, and the participant gives

his or her account last. Participants in the inclusion condition

are “attended to” by the confederates (ie, the confederates

smile and appear to look at the participant) for the duration of

their speech. In contrast, participants in the ostracism condi-

tion are “attended to” for approximately 15 s, at which point

the confederates begin to speak to each other and completely

ignore the participant for the remainder of their talk time,

approximately 75 s (see Figure 1 for a depiction of the

O-Cam set up).

Ethics statement
All stages of this research were carried out in accordance

with the Declaration of Helsinki concerning the protection

of human subjects and the ethical conduct of human sub-

jects research. All research participants provided their

written-informed consent to participate in the research,

and for their data to be used in the reporting of the results.

This research was approved by the University of Sydney

Human Research Ethics Committee.

Experiment procedure
Participants were informed that they would be trialing

a new web-conference program called UniLink

Conferencing with two students from a local university.

The experimenter explained that in this conference, each

student would give a short, prepared speech about his/her

choice of degree, field of study, and subsequent career path.

After consenting to take part in the study and to have

their session video-recorded via webcam, participants

received a series of questions to assist them in preparing

Figure 1 The experimenter (right) introducing the participant (left) to two female

students (prerecorded confederates) at the beginning of the experimental interaction.
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their speech (eg, “what subjects are you taking?”). They

then practiced their speech with the experimenter both to

reduce their nervousness and to ensure that participants in

the inclusion condition would talk for the full duration of

the O-Cam film, approximately 1 min and 30 s.

Once the participant’s speech was prepared, the experi-

menter started the appropriate conference tape and then

left the laboratory, allowing the participant to continue the

web-conference alone. Conference discussion time lasted

for approximately 6 mins. When the conference connec-

tion was terminated, participants completed the post

experimental measures, which included a manipulation

check, followed by negative attitudes toward ostracism

sources in Experiment 1, and self-experienced emotion in

Experiment 2. Participants were then fully debriefed and

thanked for their involvement.

Participants
Experiment 1

Fifty-five first-year psychology students (45% male; Mage

=20.07, SD=3.39) at a large Australian university parti-

cipated in return for course credit and were randomly

assigned by a computer to be either ostracized or

included by two same-sex individuals.

Experiment 2

Eighty-eight introductory psychology students (33%

male, Mage=21.83, SD=6.16) participated in the study in

exchange for course credit. As in Experiment 1, partici-

pants were randomly assigned to the ostracism or inclusion

condition.

Measurement
Experiment 1

Negative attitudes:A 24-item self-report questionnaire based

on the categories proposed by Yoshimura,32 assessed partici-

pants’ negative attitudes towards the ostracism sources. To

increase the believability of the paradigm, participants

answered each item for both confederates, and the average

score was used. All items were assessed on a 5-point Likert

scale (inwhich 1= strongly agree and 5= strongly disagree) and

were scored such that higher scores signified higher levels of

retaliation. These items were then averaged to give an overall

retaliatory attitude score (overall scale M=2.52, SD=0.52,

Chronbach’s α= 0.95). The questionnaire consisted of three

sub-dimensions: active distancing, reputation defamation, and

direct aggressiveness.

Active distancing refers to withdrawal of one’s availability

to another – essentially, the desire to ostracize the other stu-

dents. Participants were asked two questions: “I would be

willing to take part in another discussion with the two students

from today’s conference” (reverse-coded) and “I would be

willing to participate in another discussion, but only if it were

with a different group of students”. A mean score is calculated

by taking the average of the two items, M=2.47, SD=0.85,

α=0.68.

For the measurement of reputation defamation, 16 items

measured the extent to which participant attempted to reduce

the positive public image of the students in the O-Cam

conference by presenting them in a negative light to the

experimenter. Participants were asked to rate four positive

(eg, friendly, attractive; reverse-coded) and four negative (eg,

ugly, cold) adjectives as accurate descriptions of the other

students. Participants were also asked to rate whether they

believed the other students would be likely to engage in eight

activities – four positive (eg, do volunteer community work;

reverse-coded) and four negative (eg, lie, steal), M=2.59,

SD=0.56, α=0.95.

For the measurement of direct aggressiveness, six

items assessed attempts to cause physical discomfort, emo-

tional distress, or pain. Participants were asked to rate the

extent to which they wished to nominate the students

(confederates) from the conference to participate in six

experiments which involved exposure to three positive

experiences (eg, an experiment looking at increasing self-

esteem through positive feedback) and three negative

experiences (eg, an experiment looking at sleep depriva-

tion or whether unavoidable electric shocks affects their

fear response). Positive experience items were reverse

scored such that greater values indicate more direct

aggressiveness, M=2.33, SD=0.67, α=0.88.

Facial expression coding:Of the sample, 46 participants’

webcam recordings (23 included and 23 ostracized) were

selected for coding. Some video footage was not available or

selected due to technical error and unavoidable issues (eg,

participants leaning so far to one side that less than 50% of

their face was within the frame of the webcam). The pattern of

results as to the dependent variables (feelings of exclusion and

negative and antisocial attitudes) was the same regardless of

whether the full or coded sample subset was used. Videoswere

coded using the Emotion Facial Action Coding System

(EMFACS),33 an abbreviated system of facial coding based

on the comprehensive FacialActionCoding System (FACS),34

that only deals with facial action units involved in the produc-

tion of discrete emotion.
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A coder notes expression events using a set of 33

action units empirically shown to be associated with the

set of seven universal emotion expressions.35 Both in

FACS and EMFACS, the focus is on describing the anato-

mical movement observed in the face, without interpreting

the actual emotion. The facial behavior was coded by two

FACS-certified coders. A sample of the videos (10%) was

coded by both and inter-coder reliability for the action

units was calculated by doubling the number of action

units on which the two coders agreed and calculating this

number as a proportion of the total number of action units

coded by both coders, with a mean agreement of 0.72.

In order to obtain emotion judgments, the EMFACS

codes were compared against a software-based emotion

dictionary,36 which categorizes action unit combinations

on the likelihood that they reflect a particular emotion. For

the purposes of the study, the focus was on smiling (as

measured by both Duchenne and non-Duchenne smiling),

but we also examined relevant negative emotion expres-

sions to ostracism: namely anger and sadness.

Experiment 2

Self-reported emotion: Participants completed an 8-item

emotion inventory on a 5-point Likert scale (eg, While

I was watching the web conference I felt: relaxed, tense,

angry, happy, sad, energetic, lively, active) where 1= not at

all and 5= very much.

Facial expression coding: Facial expressions were

coded using the same FACS-certified coders and procedure

as Experiment 1. We compared ostracized participants

who were in the coded subsample vs those who were

not, as well as included participants in each subsample,

and confirmed that there were no differences in feelings of

inclusion, primary need threat, or negative and antisocial

attitudes, all P-values > 0.2.

Thin-slice coding: Video recordings of the ostracized

participants (n=26) were coded by a group of 21 under-

graduate students who served as judges and were not

acquainted with the participants or the experimental design.

The responses of three judges were excluded because they

self-reported an autistic-spectrum diagnosis. The final judge

sample was therefore of 18 judges (6 males and 12 females).

The final 30 s of each recorded ostracism experimental

period (the experimenter ended the interaction after 1 min

30 s) was edited and converted to sound-less film clip.

After watching each video clip, judges rated the partici-

pant on several characteristics and then made a set of judg-

ments, based on the categories by Mason et al.37 Using

a 0–10 slider scale, with 1-point increments, where 0=

none/not at all, and 10= extremely/the most possible, judges

rated the individual in each clip on the following statements:

How well is this person coping with being excluded?; How

well is this person able to control his or her emotions?; How

much stress is this person experiencing?; How much is this

person experiencing angry thoughts about being excluded?;

How much amusement is this person experiencing during

this time?; and How much sadness is this person experien-

cing?. The statements were presented in random order for

each video, and the presentation order of the clips was

counterbalanced. The average measure of intraclass correla-

tion (18 raters, 156 items) was 0.90.

Results
Experiment 1
Manipulation check

A manipulation check determined the effectiveness of the

O-Cam ostracism manipulation. Ostracized participants

reported feeling significantly more ignored (M=3.21,

SD=1.29) as compared to included participants (M=2.26,

SD=0.98; t[53]=−3.08, P<0.05), confirming the success of

the experimentally induced ostracism experience.

Negative attitudes

ANOVA examined the effect of being ostracized on active

distancing, reputation defamation and direct aggressiveness

separately, as well as the overall negative attitude score.

Being ostracized was associated with more negative atti-

tudes towards ostracism sources, F(1, 53)=13.47, P=0.001,

ηp
2=0.20; specifically, significantly greater active distancing

F(1, 53)=10.19, P=0.002, ηp
2=0.16; and reputation defama-

tion, F(1, 53)=15.65, P<0.001, ηp
2=0.23, though not direct

aggression (Table 2).

Emotion expression

We used a multivariate ANOVA that compared ostracized

and included participants on each of the emotion expression

frequencies during the experimental interaction. Given that

the paradigm experimentally controls the time in each con-

dition, we retained our main dependent variable as fre-

quency of expression. The overall model was not

significant F(3, 42)=2.42, P=0.097 (see also Table 2).

When looking at the emotion expression variables

individually, ostracized participants exhibited equivalent

frequency of smiling during the experimental phase

(there was in fact a statistically nonsignificant tendency

for ostracized individual to display more smiles during the
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experimental phase, P=0.09). Similarly, aside from

a nonsignificant tendency for ostracized participants to

display slightly more anger expressions (P=0.09), there

was no evidence that ostracized individuals displayed

more negative expressions of emotion during the experi-

mental interaction. Ostracized participants’ facial expres-

sions, therefore, were not generally more negative than

their included counterparts. Therefore, there was no evi-

dence that facial expressions during ostracism relate to the

negative attitudes that participants form toward the sources

of their ostracism.

A caveat of the above findings is that both anger and

sadness expressions showed typically very low frequen-

cies. This result has two implications. Firstly, it compro-

mises the validity of statistical analyses through the

restriction of variance. At a theoretical level, however, it

highlights the strong display rules that govern interactions

with strangers, even when those interactions are aversive.

Experiment 2
Manipulation check

As in Experiment 1, ostracized participants felt signifi-

cantly less “included” (M=.54, SD=0.72) than included

participants (M=2.83, SD=0.96, t[86]=6.82, P<0.001)

(Table 3).

Self-reported emotion

Ostracized participants reported significantly lower levels

of happiness, F(1, 85)=2.16, P=0.03, ηp2=0.05 subsequent

to the experimental period, as well as significantly higher

Table 1 Age and gender distribution of included vs ostracized participants

Experiment Variables Included Ostracized Significant difference

Experiment 1 Age (M) 20.26 19.89 t53<1; P>0.6

Gender Male =12

Female =15

Male =13

Female =15

χ2=0.02, P>0.8

Experiment 2 Age (M) 22.03 21.03 t68<1; P>0.5

Gender Male =13

Female =29

Male =16

Female =30

χ2=0.15, P>0.8

Table 2 Experiment 1 included vs ostracized participants on negative attitudes and emotion expressions during the interaction

Variables Included (n=27) Ostracized (n=28) P-value 95% CI Δ

M (SD) M (SD) LL UL

Manipulation check (“I felt included”) 2.26 (1.01) 3.39 (1.27) 0.003 0.33 1.58

Negative attitudes toward ostracism sources

Active distancing 2.13 (0.63) 2.80 (0.91) 0.002 0.25 1.10

Reputation defamation 2.32 (0.23) 2.85 (0.66) <0.001 0.26 0.80

Physical aggressiveness 2.20 (0.52) 2.46 (0.78) 0.16 −0.10 0.62

Overall 2.28 (0.27) 2.75 (0.60) 0.001 0.21 0.72

Included (n=23) Ostracized (n=23) P-value 95% CI Δ

M (SD) M (SD) LL UL

Emotion expression

Anger 0.26 (0.54) 0.70 (1.06) 0.09 −0.07 0.94

Sadness 0.00 (–) 0.17 (0.58) 0.16 −0.07 0.42

Happiness 4.91 (2.83) 6.87 (4.53) 0.09 −0.29 4.20

Duchenne smile 2.88 (2.77) 3.52 (2.97) 0.45 −1.07 2.35

Non-Duchenne smile 1.91 (2.59) 3.00 (2.28) 0.14 −0.36 2.54

Notes: N=55, except for emotion expression where N=46. The pattern of results for the manipulation check and retaliatory attitudes are the same regardless of whether

the full sample is analyzed or the subset for which emotion expressions were coded.
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levels of anger, F(1, 85)=22.96, P<0.001, ηp
2=0.21, and

sadness, F(1, 85)=−4.31, P<0.001, ηp
2=0.18, compared to

included participants (Table 2).

Subsequent analyses focused on the experience of

ostracized participants, and the relationships between

levels of smiling, both Duchenne and non-Duchenne, dur-

ing the experimental period, and self-reported happiness at

the conclusion of the experimental interaction. The fre-

quency of Duchenne smiling during exclusion was posi-

tively related to postexclusion self-reported happiness,

r=0.45, P=0.023, n=26, 95% CI (0.08, 0.71). The relation-

ship between non-Duchenne smiling and postexclusion

self-reported happiness, on the other hand, was both nega-

tive and nonsignificant, r=−0.21, P=0.298, 95% CI (−0.55,
0.19). These findings support existing research on the

positive intrapersonal functions of Duchenne smiling

specifically.8 There were no other relations observed

between self-reported postostracism affect and expressed

affect.

Emotion expression

Amultivariate ANOVA tested the effect of being ostracized

on the frequency of smiling (Duchenne and non-Duchenne)

, anger, and sadness. The overall multivariate model was

again, not significant, F(4, 40)=1.86, P=0.14. Ostracized

participants, therefore, exhibited levels of smiling, both

Duchenne and non-Duchenne, that were statistically

equivalent to their included counterparts (see Figure 2 for

a comparison of the proportion of Duchenne vs non-

Duchenne smiling in both Experiment 1 and Experiment 2).

In Experiment 2, there was no evidence of greater

frequencies of negative emotion expressions, and though

there was a significant univariate difference in sadness

expression, ostracized participants actually expressed less

sadness than included participants, F(1, 43)=2.53,

P=0.015, ηp2=0.13 (see Table 4 for a complete report of

all the coded emotion frequencies for both Experiment 1

and Experiment 2).

Thin slice coding

Thin slice coding was performed on ostracized participants

only, in order to examine whether the relation of the thin slice

coded categories with both emotion expression during ostra-

cism, and self-reported emotion postostracism. In general,

individuals who expressed more EMFACS-coded sadness

and anger during ostracism were also judged as coping less

well with their exclusion; sadness r=−0.41, P=0.039, 95%CI

(−0.69, −0.02), anger r=−0.42, P=0.032, 95% CI: (−0.70,
−0.04) (n=26 for all the correlations reported). Individuals

who expressedmore anger were judged as less able to control

their emotions; r=−0.40, P=0.041, 95% CI (−0.68, −0.02),
and individuals who expressed more sadness were also

judged as experiencing more sadness r=0.41, P=0.036 95%

CI (0.03, 0.69). Interestingly, ostracized participants who

expressed more Duchenne smiling were also judged as

experiencing more amusement, r=0.60, P=0.001, 95% CI

Table 3 Experiment 2 included vs ostracized participants on self-reported emotion and emotion expressions during the interaction

Variables Included (n=42) Ostracized (n=46) P-value 95% CI Δ

M (SD) M (SD) LL UL

Manipulation check (“I felt included”) 2.83 (0.96) 1.59 (0.75) <0.001 −1.61 −0.88

Self-reported emotion

“Angry” 1.10 (0.37) 1.96 (1.11) <0.001 0.50 1.22

“Sad” 1.29 (0.60) 2.09 (1.06) <0.001 0.43 1.17

“Happy” 3.17 (0.79) 2.78 (0.88) 0.03 −0.75 −0.03

Included (n=19) Ostracized (n=26) P-value 95% CI Δ

M (SD) M (SD) LL UL

Emotion expression

Anger 0.58 (0.90) 0.62 (1.02) 0.90 −0.56 0.63

Sadness 0.95 (1.51) 0.15 (0.46) 0.02 −1.43 −0.16

Overall smiling 6.95 (4.97) 6.81 (4.42) 0.92 −2.98 2.70

Duchenne 4.79 (4.57) 4.46 (4.00) 0.80 −2.91 2.26

Non-Duchenne 1.32 (1.11) 1.73 (1.64) 0.35 −0.46 1.29

Notes: N=88, except for emotion expression where N=45. The patterns of results for the manipulation check are the same regardless of whether the full sample is

analyzed or the subset for which emotion expressions were coded.
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(0.28, 0.80), but the same relation did not hold for non-

Duchenne smiling r=−0.01, P>0.96. These results indicate

significant congruence between the expressive behavior as

coded both objectively and using thin-slice impression

coding.

The relationship between the observer-coded category

of “amusement” and participant self-reported happiness

was r=0.34, P=0.093. While non-significant, this correla-

tion was not significantly different to that obtained

between Duchenne smiling and self-reported happiness,

z=−0.46, P=0.647, using Fisher’s r to z transformation.

Experiment 2 showed evidence of a self-regulation and

display management function of smiling during ostracism

in that participants who exhibited more Duchenne smiling

during their exclusion also reported higher levels of posi-

tive emotion after the ostracism, and were also rated by

a group of judges as experiencing more amusement at their

exclusion.

Discussion
The present set of experiments adds to the existing evi-

dence of positive emotion displays during negative and

aversive interpersonal experiences.9,38 Not only did

excluded participants smile just as much (if not slightly

more) than their included counterparts, they also exhibited

comparable levels of Duchenne smiling. Moreover, the

analyses suggest little to no expression of negative emo-

tion by excluded participants, despite the fact they report

negative reactions to being excluded, including negative

attitudes towards the sources of their exclusion. In

Experiment 2, we were also able to confirm that ostracized

participants smile and manage their facial display despite

the fact they report experiencing significantly higher levels

of negative affect. In sum, facial expressions of emotion in
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Figure 2 A comparison of the proportion of Duchenne vs non-Duchenne smile

expressions during the experimental interaction for included vs ostracized partici-

pants for both Experiment 1 and Experiment 2.

Table 4 Experiment 1 and Experiment 2 means across all codable emotion expression types

Emotion expression (as proportion of codable
expressions)

Experiment 1 Mean
(n=46)

Experiment 2 Mean
(n=45)

Significant
differencea

Included Ostracized Included Ostracized

Anger 0.0213 0.0470 0.0391 0.0428

Contempt 0.0839 0.1009 0.1034 0.0487

Disgust 0.0570 0.0357 0.0885 0.0654

Fear 0.0683 0.0074 0.0897 0.0158 1, 2

Happiness 0.6874 0.7074 0.5935 0.7440

Duchenne (felt) happiness 0.4313 0.3409 0.4144 0.4704

Non-Duchenne (unfelt) happiness 0.2561 0.3313 0.1276 0.2300

Sadness 0.0000 0.0204 0.0593 0.0208 2

Positive emotion overall 0.6874 0.7074 0.5935 0.7440

Negative emotion overall 0.2326 0.2096 0.3800 0.1892 2

Notes: Means represent frequency of each emotion expression frequency as a proportion of the number of codable expressions. Codable expressions reflect combinations

of key facial actions that are associated with an emotion state coded as an “event” within EMFACS.33 aIndicates in which study (1 and/or 2) the means between included and

ostracized participants were significantly different from each other at the α=0.05 level.
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ostracized individuals do not betray their exclusion, or the

negative attitudes they hold towards the sources of their

ostracism.

The results of both experiments indicate that, despite

being ignored for the duration of the interaction, ostracized

participants continue to show facial expressivity. These

results highlight the strong display rules that govern interac-

tions with strangers, particularly when those interactions are

negative and involve exclusion. This research establishes

experimental evidence that mirrors the observations from

interviews with real-world targets of ostracism who often

state that they make attempts to hide their distress and behave

normally, expressing their distress only when alone.39

The current research also found that facial expression

in this context was not predictive of the negative reactions

that ostracized participants exhibited towards the sources

of their exclusion. While there is some evidence that facial

expression can provide a guide to subsequent antisocial or

cooperative behavior in children,40 regulatory control and

display rule adherence in adults means that facial expres-

sion of emotion is not necessarily diagnostic of an indivi-

dual’s social experience or their subsequent behavior.

The findings of the present set of studies were obtained

using a novel paradigm that is able to examine expressive

behavior during a finite period of social exclusion. Our

analysis of facial expression in the context of ostracism

also offers a different and complementary perspective to

the considerable research on the impacts of exclusion on

cognition, emotion, and behavior. These studies demon-

strate that ostracized participants manage their facial

expressions of emotion to a level that is statistically indis-

tinguishable from their included counterparts.

Although Duchenne smiling can occur in non-

enjoyment situations, the results of these experiments pro-

vide support to the hypothesis that such displays, aside from

conforming to display norms, can serve an emotion regula-

tion function. The presence of Duchenne smiling in both

studies optimistically suggests that ostracized individuals do

spontaneously regulate their emotion experience during this

time, which in Experiment 2 was also linked to higher

levels of postexperimental self-reported happiness. If emo-

tion regulation is comprised of the relatively maladaptive

strategy of suppressing the emotion vs the adaptive strategy

of reappraising a situation in order to feel a more positive

emotion,41 individuals that expressed greater levels of

Duchenne smiling may be reappraising the situation, finding

amusement in the experience, and increasing the positive

outcomes of an otherwise aversive experience.

Limitations
The findings of the present set of studies were obtained using

a novel paradigm that is able to examine expressive behavior

during a finite period of social exclusion. A limitation of this

research is that the significant coding demands tend to limit

the sample size of such studies. Thin-slice coding may pro-

vide a viable alternative, in addition to advancements in

technological capacities, such as the automated coding of

facial expressions,27 and other nonverbal indicators such as

eye movements, all which will greatly enable future research

to examine the multitude of information provided by indivi-

duals’ nonverbal behavior during ostracism.

The present experimental paradigm also measures

facial expressions during a limited time period, which

may limit the variability and extent of emotion expression

change. It may well be the case that facial expressions of

emotion show markedly different patterns when measured

in different settings, such as when an ostracized individual

recalls the experience of being excluded, or across time,

such as when an individual experiences chronic and

repeated instances of exclusion (eg, a student who is

repeatedly excluded in his or her school and classroom).

In instances where individuals are more subtly excluded or

where their exclusion is made less conspicuous, more

negative expressions of emotion may emerge.27

Similarly, there is no research to date that examines how

facial expressions might also be modulated by the pre-

sence of others, ie, the presence of ostracism “witnesses”

in addition to the ostracism sources, a situation where the

desire to manage one’s reactions may be even stronger,

and yet the ability to do so more difficult.

Conclusion and future research
Given that ostracism is an aversive experience that indivi-

duals must often “suffer through” in social settings, the

O-Cam paradigm provides an ecologically valid method to

study the management of expressive behavior during aver-

sive interpersonal experiences, adding to the existing evi-

dence of facial display management during other types of

distressing experience.8,38 Both experiments reported here

show consistent evidence that ostracized individuals man-

age their facial expressions of emotion through what they

report to be a highly negative and unpleasant experience,

through the use of significant levels of smiling, and mini-

mal expression of negative emotion.

To the extent that self-regulation is a finite intrapersonal

resource,42 facial display management in the context of
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ostracism, such as suppressing or masking negative emo-

tion, may deplete self-regulatory capacity.43 Future research

will be able to investigate this possibility, and examine self-

regulation failures that are the result of facial display man-

agement, such as self-defeating behavior, and less regulated

behavior in other tasks or domains (such as resisting

unhealthy food or reduced perseverance in a task).17

Our experiments also show that certain individuals are

able to up-regulate positive affect during an aversive

experience, which could be observed both in their expres-

sive behavior and their emotion self-reports. Future

research will benefit from directly inquiring with targets

of ostracism as to their emotion regulation strategies,

which will, in turn, inform any attempt to build resilience

to ostracism in vulnerable populations such as children

and adolescents. The key to understanding how we can

reduce and prevent the negative effects of ostracism in

young adults may very well lie in identifying the cogni-

tive and regulatory strategies that these ostracized parti-

cipants used, and how these strategies may be trained,

developed and implemented more broadly.
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