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H I G H L I G H T S

• Happy expressions signal more acceptance than other emotional expressions.
• Angry expressions signal more rejection than other negative emotional expressions.
• The predicted associations are reliable at presentation times of only 50 ms.
• Effects are consistent across three conceptualizations of acceptance and rejection.
• These findings help explain consequences of expressed emotions in dyads and groups.
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Inclusion in social groups is vital to human survival andwellbeing.We propose that emotional expressions signal
acceptance versus rejection to observers. Based on this idea, we hypothesized that happy facial expressions
prime acceptance, whereas angry expressions prime rejection. In six experiments using the AffectMisattribution
Paradigm (Payne, Cheng, Govorun, & Stewart, 2005), we tested to what extent observers associate facial expres-
sions (angry, happy, sad, fearful, and neutral)with three different operationalizations of acceptance and rejection
(accept/reject, warm/cold, close/distant). Ameta-analysis on these experiments revealed that angry expressions
were more strongly associated with rejection than other (negative) expressions, and that happy expressions
were more strongly associated with acceptance than other facial expressions. Effects were stable and robust at
presentation times of 50 ms and higher and were similar across conceptualizations of acceptance/rejection.
We discuss implications for theorizing on the social functions of emotions and the processing of emotional
expressions.

© 2014 Elsevier Inc. All rights reserved.
Given the evolutionary significance of group life (Cosmides & Tooby,
1992; Dunbar, 1992), it would be adaptive for human beings to be sen-
sitive to moment-to-moment variations in the extent to which fellow
group members accept them (Baumeister & Leary, 1995). But how do
people gauge their level of acceptance? Adopting a social–functional ap-
proach to emotion (Fischer &Manstead, 2008; Frijda &Mesquita, 1994;
Keltner &Haidt, 1999; VanKleef, 2009), we propose that individuals use
the emotional expressions of others as implicit signals of acceptance
versus rejection. Emotional expressions inform observers about a
person's specific evaluation of a situation, and they communicate social
motives and behavioral intentions (Fridlund, 1994; Hess & Fischer,
2013; Knutson, 1996). Thus, different emotional expressions – even
two different negative emotional expressions – may have different im-
plications for an observer's relation to the group. Here, we aim to show
logy, University of Amsterdam,

).
that different emotional expressions signal different degrees of accep-
tance and rejection. We develop and test the hypotheses that (i) angry
facial expressions are more strongly associated with rejection than
other (negative) facial expressions, and that (ii) happy facial expres-
sions aremore strongly associatedwith acceptance than other facial ex-
pressions. Furthermore, we test whether these associations may be
found even when facial expressions are presented for very short
durations.

The social–functional approach to emotions posits that emotional
expressions play a vital role in regulating social life (Keltner & Haidt,
1999). These social functions are typically investigated by studying the
consequences of emotional expressions for (social) behavior within a
particular context. Research into such social consequences indicates
that the effects of any given emotional expression may differ consider-
ably depending on the social context, the individual's resources, and
which type of consequences are investigated. This can be illustrated
by the case of anger: Some research has documented destructive conse-
quences of anger expressions, such as lowered relationship satisfaction
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and increased conflict in romantic relationships (Sanford & Rowatt,
2004), an increased likelihood of divorce (Gottman & Levenson, 2002),
and retaliation and impasses in conflict resolution (Friedman et al.,
2004; Kopelman, Rosette, & Thompson, 2006; Van Kleef & Côté, 2007).
However, other research has documented favorable outcomes of anger
expressions, such as greater concessions from counterparts in negotia-
tions (Van Kleef, De Dreu, & Manstead, 2004), increased effort and
task performance of subordinates (Sy, Côté, & Saavedra, 2005; Van
Kleef, Homan, Beersma, & VanKnippenberg, 2010), increased conformi-
ty of deviant group members (Heerdink, Van Kleef, Homan, & Fischer,
2013), enhanced learning performance of students (Van Doorn, Van
Kleef, & Van der Pligt, 2014), and long-term improvement of intimate
relationships (Fischer & Roseman, 2007).

Findings regarding the social consequences of other emotions are
similarly mixed. For instance, some studies indicate that expressions
of happiness increase affiliative and cooperative tendencies among ob-
servers, especially in communal relationships (Clark, Pataki, & Carver,
1996). Other studies, however, suggest that expressions of happiness
evoke exploitation, especially in competitive settings (for a review of
this literature, see Van Kleef, De Dreu, &Manstead, 2010). Furthermore,
sad and fearful expressions have been found to increase affiliation and
helping (Barnett, Howard, Melton, & Dino, 1982; Clark, Oullette,
Powell, & Milberg, 1987; Clark & Taraban, 1991; Yee & Greenberg,
1998), especially in communal relationships (Clark et al., 1996). Howev-
er, other research has shown that people tend to avoid interactionswith
(chronically) sad individuals when possible, because such interactions
tend to be draining and not socially rewarding (e.g., Coyne, 1976).

To better understand how the same emotional expression may have
both positive and negative social consequences, we believe that it is use-
ful to draw a distinction between short-term, immediate signals con-
veyed by emotional expressions, and the longer-term consequences of
expressing an emotion. In this view, emotional expressions convey ele-
mental social signals to an observer that are relatively stable across situ-
ations (Fridlund, 1994). How these social signals affect an observer
(i.e., their consequences) does not only depend on the social signal itself,
but also on contextual factors that determine the relevance of a particular
social signal to one's current goals. Focusing on the social signals con-
veyed by emotional expressions thus also helps us gain anunderstanding
of the type of contextual factors that may be relevant in determining the
consequences of a particular emotional expression. Our focus here is on
social signals of acceptance versus rejection, as this constitutes a key di-
mension of social life.

Emotional expressions as signals of acceptance and rejection

Acceptance and rejection may be seen as the extremes of a bipolar
dimension that represents one's level of acceptance. To be accepted is
a fundamental human need (Baumeister & Leary, 1995), and according-
ly experiences that negatively affect one's level of acceptance have a
great impact on people. For instance, research has shown that feeling
rejected is a highly aversive experience (Williams, 2007), with a neural
activation pattern similar to physical pain (Eisenberger & Lieberman,
2004). Rejection can be a strong motivator of both antisocial behavior
(Wesselmann, Butler, Williams, & Pickett, 2010; Williams, 2007) and
behavior aimed at regaining acceptance such as ingratiation (Romero-
Canyas et al., 2010) and conformity (Heerdink et al., 2013). At the
other end of the dimension, acceptance can be conceptualized as a
state of increased (social) safety that facilitates development and self-
expression (Heerdink et al., 2013; Ryan & Deci, 2000).

Our hypotheses focus on two prevalent emotion displays thatwe be-
lieve to be highly consequential for an observer's position in the group:
anger and happiness. The expression of happiness is typically associated
with affiliative social motives (Fischer & Manstead, 2008; Fridlund,
1994). People with an intention to affiliate smile more (Clark et al.,
1996; Kraut & Johnston, 1979), and those who smile are also perceived
as having affiliative intentions (Hess, Blairy, & Kleck, 2000; Knutson,
1996). In terms of consequences, happiness has been theorized to im-
prove social bonds (Fischer & Manstead, 2008). We therefore predict
that happy expressions are interpreted as signals of acceptance.

Anger, on the other hand, is an emotion that is often linked to anti-
social behavior and aggression (Averill, 1982). People express anger
when they intend to change another person's behavior (Fischer &
Roseman, 2007), thereby signaling that certain behavior is unaccept-
able. The expression of anger in close relationships is predictive of
short-term divorce (Gottman & Levenson, 2002), and it is related to
both decreased relationship satisfaction and increased conflict
(Sanford & Rowatt, 2004). Yet, Fischer and Roseman (2007) found
that anger can also be effective in eliciting behavioral change (see also
Heerdink et al., 2013). These social consequences of angry expressions
align with the effects of social rejection described above. We therefore
propose that angry expressions may be seen as signaling a (temporary)
problem in the relationship between people, and we predict that angry
expressions are interpreted as signals of rejection.

Like happy expressions, sad and fearful expressions have also been
found in some studies to increase affiliation, particularly in communal
relationships (Clark et al., 1996). However, these social consequences
are typically attributed to these emotional expressions signaling a
need for help (Clark et al., 1996), rather than signaling acceptance.
Thus, although the social consequences of sadness and fearmay partially
overlap with those of happiness in some cases, we argue that these ex-
pressions convey different social signals (i.e., a need for help vs. accep-
tance, respectively). We therefore expect happy and angry expressions
to be stronger signals of acceptance and rejection than fearful and sad
expressions.

If expressions of happiness and anger are indeed robust signals of ac-
ceptance versus rejection, these associationsmay be expected to gener-
alize to other conceptualizations of the acceptance/rejection dimension.
Williams and Bargh (2008) suggest that acceptance and rejection are
grounded on the experiences of warmth and coldness, respectively
(see also Zhong & Leonardelli, 2008). Warmth is the first dimension
on which people judge others (Fiske, Cuddy, & Glick, 2007), which is
consistent with the possibility that signs of acceptance versus rejection
can be quickly gleaned from others' nonverbal behavior. Similarly, it has
been argued that social distance shares a conceptual basis with other
kinds of distances (e.g., spatial; temporal; Trope & Liberman, 2010; see
also IJzerman & Semin, 2009). It follows that acceptance and rejection
are linked to closeness and distance as well.

Based on these theoretical considerations, we formulated two hy-
potheses: Happy facial expressions are associated with acceptance to a
greater extent than other facial expressions (Hypothesis 1); and angry
facial expressions are associated with rejection to a greater extent
than other negative emotional facial expressions (Hypothesis 2). We
further examined to what extent these associations generalize across
various conceptualizations of acceptance versus rejection (i.e., accept/
reject, warm/cold, or close/distant). If the predicted effects are robust,
we should find that the associations emerge irrespective of the particu-
lar conceptualization of acceptance versus rejection.
The Affect Misattribution Paradigm

To test whether facial expressions are indeed associated with rejec-
tion and acceptance, we conducted a series of six experiments using the
Affect Misattribution Paradigm (AMP; Payne, Cheng, Govorun, &
Stewart, 2005). The AMP measures implicit associations by assessing
the extent to which primes influence responses to subsequently pre-
sented Chinese ideograms. Given that we used acceptance/rejection in-
stead of the positive/negative judgments that were used in the original
AMP, our version of the AMP was similar to semantic variants of the
task, in which the primes activate conceptual knowledge that is subse-
quently misattributed to the ideograms (e.g., Blaison, Imhoff, Hühnel,
Hess, & Banse, 2012; Gawronski & Ye, 2014).
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The advantage of using the AMP is that it yields reliable results that
are relatively unaffected by metacognitive strategies (e.g., hypothesis
guessing; Payne et al., 2005). Because emotional expressions are rich
and complex stimuli that may trigger a number of different processes
in observers (e.g., Hareli & Hess, 2010; Van Kleef, 2009), this feature
helped us exclude the influence of explicit strategies and processes
that might interfere with the participants' primary associations when
perceiving facial expressions in real-world situations. Using the AMP
thus allowed us to assess the associations between facial expressions
and acceptance/rejection in a relatively unbiased way.

In our experiments, we manipulated the facial expressions and the
conceptualization of the acceptance/rejection dimension. In addition,
we exploratively varied the presentation time of the facial expressions
(i.e., Prime Duration) to see which presentation durations produce reli-
able effects. We tested the four shortest presentation times allowed by
our equipment (ranging from 17 ms to 67 ms). The initial experiments
were intended to explore the influence of various combinations of Re-
sponse Dimension and Prime Duration. As our insights progressed, our
experiments increasingly focused on confirming these explorations
and testing our specific hypotheses.

The results of the experiments are analyzed and reported as a meta-
analysis. This strategy was chosen because the procedures of the six ex-
perimentswere largely identical, andwriting themupas separate studies
would entail considerable repetition. Furthermore, the meta-analytic re-
port as a whole provides a more reliable, more complete, andmore gen-
eral picture than each of the studies in isolation, and the greater quantity
of data included in themeta-analysis provides the statistical power need-
ed to obtain reliable estimates of the effect sizes.

Method

The six experiments that were conducted to test our hypotheses
shared amixed Response Dimension × PrimeDuration × Facial Expres-
sion design, in which Response Dimension and Prime Duration were
manipulated as between-subjects factors and Facial Expressionwasma-
nipulated as a within-subjects factor.1 The exact levels of Response Di-
mension, Prime Duration, and the Facial Expressions that were
included in each of the six experiments are displayed in Table 1.

Procedure

Participants were seated individually in cubicles. The set-up of the
cubicles ensured that the top of the computer screenwas approximately
aligned with the participant's eyes. Participants received either mone-
tary compensation or course credit.

Affect Misattribution Paradigm (AMP)

The task used in the experiments was procedurally similar to the
AMP as originally introduced by Payne et al. (2005). In a number of tri-
als, the participant's task was to ‘intuitively judge’ the meaning of Chi-
nese ideograms, and to press one of two keys to indicate which of two
alternatives best represented the meaning of the ideogram. These Chi-
nese ideogramswere preceded by primes of different facial expressions.
To test our hypotheses, we examined how the facial expression primes
influenced participants' responses. Depending on the Response Dimen-
sion condition, the response alternatives were acceptance/rejection,
warm/cold, or close/distant. Using these conceptual response dimen-
sions made our task more similar to semantic variants of the task
1 A seventh experiment, that was conducted between Experiments 3 and 4, was omit-
ted from this article. This experimentwas identical to Experiment 3, except that it manip-
ulated prime duration as a within-subjects factor. Because the within-subject design
violated the assumption of independent effect sizes that was needed for meta-analytic
comparison with the other studies (see explanation under Analytic strategy), we could
not include this experiment in the meta-analysis. Interested readers may obtain these
(and all other) raw data from the first author.
(e.g., Blaison et al., 2012) than to the original, affective AMP as intro-
duced by Payne et al. (2005). Besides tapping into acceptance versus re-
jection, these word pairs vary on a valence dimension. Thus, depending
on the pattern of findings, effects could potentially be interpreted in
terms of valence. In order to allow us to judge our findings in relation
to a valence explanation, we collected valence ratings for the three
word pairs in a separate study (described in Appendix A). The results in-
dicated that the word pairs differ considerably in the extent to which
they represent positive versus negative valence (accept/reject is more
strongly valenced than are warm/cold and close/distant). We return to
this issue in the Discussion.

The instructions emphasized that therewas no objectively ‘right’ an-
swer in the task, andmade nomention of response speed. Thus, a speed/
accuracy trade-off explanation is unlikely to account for the results de-
scribed below (see also the null findings with regard to response laten-
cies, described under Auxiliary analyses below).

Participants were presented with 20 trials in each facial expres-
sion condition (80–100 trials in total, depending on the facial ex-
pressions included in the study; see Table 1). Trials were presented
in two blocks, each containing half of the trials. There was a short
break between the blocks.

Each trial beganwith a facial expression prime, presented for 17, 33,
50, or 67 ms (depending on study and condition). These Prime Dura-
tions represent 1 to 4 screen refresh cycles on the 60Hz computermon-
itor that was used (1/60th to 4/60th of a second). The facial expressions
were immediately followed by a Chinese ideogram that was randomly
selected from a set of 100 unique ideograms. After 150 ms, this ideo-
gram was replaced by a mask consisting of noise that remained on
screen until a response was given. Participants then pressed a key on
the keyboard ([C] or [M]) to indicate whether they thought this ideo-
gram represented aword related to rejection (i.e., rejection, cold, or dis-
tant, depending on study and condition), or whether it represented a
word related to acceptance (i.e., acceptance, warm, or close). Themean-
ing of these two keys was counterbalanced between participants.

Primes

The images used as primeswere taken from the AmsterdamDynam-
ic Facial Expression Set (ADFES; Vander Schalk, Hawk, Fischer, & Doosje,
2011). Ten different individuals were selected, five male (numbers 1, 2,
3, 5 and 6), and five female (1, 2, 3, 4, and 5), each posing five different
facial expressions (neutral, happy, angry, sad, or fearful). With regard to
the valence of the expressions, the ADFES validation study indicates that
the happy facial expressions (M=5.88 on a 7-point scale)were rated as
more positive than the angry (M = 2.45), fearful, (M = 2.37), and sad
(M= 2.28) facial expressions (Van der Schalk et al., 2011, Table 2). Fear-
ful facial expressions did not differ in valence from either the angry or
sad facial expressions, but angry facial expressions were rated as signif-
icantlymore positive (i.e., less negative) than sad facial expressions. (No
valence ratings were reported for the neutral expressions.) We
desaturated the images (to make them black-and-white), slightly
blurred and cropped them to remove distracting features (e.g., hair,
ears), and resized them to 160 × 240 pixels. Example images are
displayed in Fig. 1.

Results

Analytic strategy

A two-stage meta-analysis (Simmonds et al., 2005) was conducted to
assess the overall effects of the facial expression primes and the impact of
the Response Dimension and Prime Duration manipulations on the re-
sponses given by participants. In the first stage, effect sizes were esti-
mated for each unique between-subjects condition within each study.
This means that, for instance, two sets of effect sizes were obtained
from Study 2, which had a 1 (Response Dimension: warm–cold) × 2



Table 1
Conditions included in each experiment.

Experiment Response Dimension Prime Durations (ms) Facial Expressions

A–R C–D W–C 17 33 50 67 Neutral Happy Angry Fearful Sad

Experiment 1 X X X X X X X
Experiment 2 X X X X X X X X
Experiment 3 X X X X X X X X X X
Experiment 4 X X X X X X X X
Experiment 5 X X X X X X X
Experiment 6 X X X X X X X X

Note: A–R = accept–reject; C–D = close–distant;W–C = warm–cold. Response Dimension and PrimeDurationsweremanipulated as between-subjects factors; Facial Expressionswere
manipulated as within-subjects factors. Each experiment had a Response Dimension × Prime Duration × Facial Expression full factorial design.
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(Prime Duration: 17 ms vs 50 ms) between-subjects design: warm–

cold ×17ms; andwarm–cold ×50ms. Slicing up the data in this fashion
resulted in a total of 19 datasets, which were treated as separate exper-
iments. This approach is recommended when the effect sizes from one
study can be assumed to be independent (Borenstein, Hedges, Higgins,
& Rothstein, 2010). This assumptionwasmet because between-subjects
manipulation of the moderators of interest ensured that each partici-
pant contributed to only one of the effect sizes obtained from a study.
Other potential sources of effect size dependency, such as the location
and the experimenter, were constant across all experiments, making it
unlikely that any two conditions from the same experiment would be
more related than two conditions from different experiments. In the
second stage of the meta-analysis, the effect sizes obtained from the
first stage were aggregated, and the overall impact of the moderators
was assessed.

To obtain the effect size estimates in the first phase, mixed-effect lo-
gistic regression models were fitted to the individual conditions using
the lme4 package (version 0.999999.2; Bates, Maechler, & Bolker,
2013) for R (version 3.0.1; R Core Team, 2013). A random intercept for
participant was specified. The model estimated the following planned
contrasts: 1) between the happiness condition (−1) and the four
other conditions (each coded as 1/4); 2) between the anger (1) and
fear/sad conditions (each coded as −1/2); 3) between the neutral
(−1) and the three negative emotional conditions (each coded as 1/
3); and 4) between the fear (−1) and sad (1) conditions. In those stud-
ies that omitted either the fear, or the sad condition (see Table 1), only
the first three contrasts were fitted, and the contrast weights were ad-
justed (e.g., in contrast 1, all conditions except happiness received
weights of 1/3 instead of 1/4). Note that contrasts 3 and 4were specified
in this way to obtain an orthogonal set of contrasts. Although no hy-
potheses were formulated about these contrasts, the fact that they are
part of the same model (and therefore adjusted for while estimating
contrasts 1 and 2) necessitates us to report them in order to provide a
complete picture of the results.

In the second stage of the meta-analysis, a random-effects meta-
analytic model was fit to the regression coefficients and standard devi-
ations obtained from the first step using the metafor package (version
1.9.1; Viechtbauer, 2010) for R.2 Using the random-effects model in-
stead of a traditional fixed-effects model has the advantage that hetero-
geneity among effect sizes is allowed, thereby reducing the influence of
any within-experiment dependency of effect sizes. The results of the
meta-analysis are reported as odds ratios (ORs), followed by the associ-
ated 95% confidence intervals. Conventional p-values are also reported
where applicable.

Note on figures

To ensure correct interpretation of the figures (forest plots), some
explanation is in order. The figures are divided in two parts. The top
2 This approach was recommended by the author of the meta-analytic software pack-
age that was used; correspondence is available upon request.
part contains the results for each of the individual datasets for which
an effect size was estimated. The label (left column, e.g., ‘accept/reject
17ms (exp 1)’) indicates the ResponseDimension (acceptance/rejection)
and Prime Duration (17 ms) condition, and the experiment that this
dataset originates from (Experiment 1). The right columnpresents the ef-
fect sizes (ORs) and their 95% confidence intervals numerically. In the
center, these effect sizes and confidence intervals are graphically present-
ed relative to a reference line set at an OR of 1 (which indicates no differ-
ence). Larger blocks denote that the dataset containedmore participants,
and therefore receivedmoreweight in themeta-analysis. Finally, the bot-
tom part presents the meta-analytic summary. If there is no moderation,
the overall ‘main effect’ is presented; if there ismoderation, the summary
is split out for each level of the moderator.
Participants and data cleaning

Table 2 summarizes the total number of participants in each exper-
iment, and the results of the following checks that ensured data quality.
First, participantswere excluded from the sample if they could read Chi-
nese, or if they used one of the two response keys in over 90% of the tri-
als. Then, outliers were identified by first determining the distribution
of log latencies in each condition within each experiment, and then re-
moving responses with log latencies that deviated more than three
standard deviations from the mean log latency in the condition. Finally,
participants whose responses were outliers in more than 10% of the
cases were dropped from the sample. Without dropping outliers, the
analyses produce similar effect estimates as reported below, but with
wider confidence intervals. Significant effects remain significant, with
the exception of contrast 2, which becomes marginal.

Hypothesis 1. Happy facial expressions and acceptance

According to our first hypothesis, happy facial expressions should be
more strongly associatedwith acceptance than other facial expressions.
For this hypothesis to be supported, the first contrast should show an
OR smaller than 1, which indicates that the likelihood of a rejection-
related response is lower (i.e., the likelihood of the opposite
acceptance-related response is greater) after a happy facial expression
prime than after another facial expression prime. An initial random-
effects model without any moderators showed the predicted effect,
OR = 0.735 [0.648, 0.835], p b .001. Remaining heterogeneity (Qw

[18] = 204.17, p b .001) suggested potential moderators, however, so
we examined the influence of both Response Dimension and Prime Du-
ration. The impact of Response Dimension on the contrast between
happy and other facial expressions was found to be marginally signifi-
cant, Qdimension(2) = 5.80, p = .055. Exploring the pattern of modera-
tion indicated that the contrast between happy and other facial
expressions was slightly more pronounced for the accept/reject Re-
sponse Dimension (OR = 0.622 [0.516; 0.750]) than for the warm/
cold (OR = 0.769 [0.635; 0.933]) or close/distant (OR = 0.887 [0.704;
1.118]) response dimensions. Because of the weak evidence for moder-
ation, and because the simple effect was in the predicted direction for



Table 2
Percentage trimmed trials, number of excluded participants per criterion, and remaining sample for each experiment.

Experiment Excluded participants Outliers Final sample

N Read Chinese One key Trimmed responses Excluded participants Men Women Mage Age range

Experiment 1 51 0 1 1.96% 3 14 33 21.77 18–40
Experiment 2a 56 3 0 1.53% 2 16 34 21.44 18–51
Experiment 3 70 2 1 1.24% 1 17 49 22.14 18–64
Experiment 4 93 2 0 1.56% 3 16 72 21.02 18–28
Experiment 5 123 2 0 1.65% 4 30 87 21.19 18–40
Experiment 6 75 2 0 1.79% 3 20 50 21.56 18–56

Note: Read Chinese = participant could read Chinese; one key = one response key used in N90% of the trials; outliers-% trimmed = responses with log(latencies) more/less than 3 SDs
different from the within-experiment, within-condition mean; outliers-excluded: participants with more than 10% missing responses after trimming outliers.

a No demographic information was available for 1 participant.
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each Response Dimension, we did not consider the influence of Re-
sponse Dimension further.

For Prime Duration, on the other hand, we foundmuch stronger ev-
idence that it affected the relative likelihood of rejection responses after
happy facial expression primes compared to other facial expressions,
Qprime(3) = 33.96, p b .001. The results of this analysis (summarized
in the bottom part of Fig. 2) indicate that happy facial expressions did
not affect the likelihood of a rejection response at Prime Durations of
17 ms (OR = 1.004 [0.847, 1.190]) and 33 ms (OR = 1.131 [0.868,
1.473]), but the hypothesized decrease in likelihood of a rejection-
related responses for happy, relative to other facial expressions was
found at Prime Durations of 50 ms (OR = 0.620 [0.551, 0.698]) and
67ms (OR= 0.647 [0.559, 0.748]). Accordingly, inclusion of Prime Du-
ration as a moderator decreased the observed heterogeneity, although
not to non-significance: Qw(15) = 56.65, p b .001. In sum, our first hy-
pothesis, that happy facial expressionswould bemore strongly associat-
ed with acceptance than other facial expressions, was supported for
Prime Durations of 50 ms and up.

Hypothesis 2. Angry facial expressions and rejection.

Our second hypothesis was that anger would bemore strongly asso-
ciated with rejection than other negative facial expressions. For this hy-
pothesis to be corroborated, the OR of the second contrast should be
higher than 1, which indicates that the likelihood of a rejection-related
response is greater after angry facial expression primes than after sad
and fearful facial expression primes. The initial random-effects without
moderators showed the predicted effect (see Fig. 3 for a summary) to
be small but reliable,OR= 1.033 [1.001, 1.066], p= .043. There was lit-
tle evidence of heterogeneity among the effect sizes (Qw[18] = 8.96,
p= .961), which suggests that the effects were comparable across con-
ditions. Thus, no further moderation analyses were conducted. In sum,
our second hypothesis, that angry facial expressions would be more
strongly associatedwith rejection than other negative facial expressions,
was supported.
Fig. 1. Example pictures from the ADFES (Van der Schalk et al., 2011). From
Remaining contrasts

The final two contrasts that were specified in the models were also
subjected to the meta-analytic procedure. Note that no hypotheses
were specified for these contrasts. They are reported to provide a com-
plete picture of the results. The relevant forest plots are available as Sup-
plementary materials online.

The third contrast tested all negative emotional facial expressions
(i.e., angry, fearful, and sad facial expressions) against neutral facial ex-
pressions. A model without moderators indicated that negative emo-
tional facial expressions increased the likelihood of a rejection
response relative to neutral facial expressions, OR = 1.073 [1.019,
1.129], p = .007. There was substantial heterogeneity among effect
sizes, Qw(18) = 33.74, p = .014. Only Prime Duration significantly
moderated the contrast, Qprime(3) = 18.46, p b .001. No effects were
found at Prime Durations of 17 ms (OR = 0.968 [0.894, 1.048]) and
33 ms (OR = 0.875 [0.740, 1.035]). At Prime Durations of 50 ms
(OR = 1.125 [1.067, 1.187]) and 67 ms (OR = 1.140 [1.071, 1.214]),
however, negative facial expressions increased the likelihood of
rejection-related responses compared to neutral facial expressions.
The remaining heterogeneity was non-significant, Qw(15) = 15.28,
p = .431.

The results for the fourth contrast did not show a difference between
the likelihood of a rejection-related response after sad facial expres-
sions, compared to fearful facial expressions (OR = 1.013 [0.953,
1.077], p = .669), with little evidence of heterogeneity among effect
sizes (Qw[8] = 9.91, p = .272).

Auxiliary analyses

In addition to these hypotheses tests, we explored whether the ef-
fects described above were moderated by participant sex. We found
that it did not moderate any of the contrasts. Then, we explored wheth-
er response latencies were affected by the facial expression primes, by
left to right: neutral, happy, angry, fearful, and sad facial expression.
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Fig. 2. Forest plot of odds ratios for the contrast between happy versus neutral, angry, fearful, and sad facial expressions and a meta-analytic summary.
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running the same analyses as described above, but substituting re-
sponse for response latency as the dependent variable. Happy facial ex-
pressions were responded to slightly faster than all other facial
expressions (β=−0.019 [−0.037,−0.002]), but no other differences
were found. We are reluctant to interpret this effect, because it is small
and does not relate in a meaningful way to the hypotheses.
Angry versus Fearful and S

Main Effect

0.600 0.800 1.000 1.

Odds Ratio of a Rejec
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Fig. 3. Forest plot of odds ratios for the contrast between angry versus
Discussion

Drawing on social-functional accounts of emotion (Fischer &
Manstead, 2008; Frijda & Mesquita, 1994; Keltner & Haidt, 1999; Van
Kleef, 2009) and the evolutionary relevance of group life (Cosmides &
Tooby, 1992; Dunbar, 1992), we developed the idea that facial
ad Facial Expressions
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fearful and sad facial expressions and the meta-analytic summary.
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3 Although we found marginally significant evidence for moderation of the happy vs.
other facial expressions contrast by response dimension, the pattern of moderation does
not meaningfully correspond either to the main hypotheses or to an alternative account
in terms of valence. Because the evidence was only marginally significant, and because
we found it in only one of the four contrasts, we do not attach much weight to this
moderation.

66 M.W. Heerdink et al. / Journal of Experimental Social Psychology 56 (2015) 60–68
emotional expressions signal different degrees of acceptance versus re-
jection. A meta-analysis of six studies based on the AMP (Payne et al.,
2005) supported our two hypotheses: Happy facial expressions were
more strongly associated with acceptance than other facial expressions,
and angry facial expressions were more strongly associated with rejec-
tion than other negative facial expressions. These associations emerged
reliably at Prime Durations of 50 ms and higher, and they occurred re-
gardless of whether the acceptance/rejection dimension was operation-
alized in a direct (acceptance/rejection), or indirect (warm/cold, close/
distant) way. Together, these findings support the idea that observers
use emotional expressions as immediate social signals regarding their
own standing in the group.

The current findings have implications for theorizing on the social
functions of emotions across different contexts. There is an increasing
awareness that emotional expressions play a role in regulating social
behavior (Keltner & Haidt, 1999) and engendering social influence
(Van Kleef, Van Doorn, Heerdink, & Koning, 2011), but the ways in
which such influence comes about are imperfectly understood. Our
findings suggest that expressions of anger and happiness bring about
social consequences in part because they emit signals of impending re-
jection versus acceptance, which may motivate behaviors aimed at se-
curing acceptance versus self-expression and development. Viewing
anger as a rejection signal thus helps to understand how the social con-
sequences of anger may differ depending on contextual factors that de-
termine the motivation to be reaccepted. For instance, it helps explain
why angry expressions may both drive people apart by evoking aggres-
sive tendencies (e.g., Van Kleef & Côté, 2007) and have the potential to
draw people together by eliciting conformity from a deviant group
member when this individual is highly dependent on the group
(Heerdink et al., 2013). Furthermore, it helps explain why people are
more likely to be categorized as outgroup members versus ingroup
members when they express anger compared to happiness (Dunham,
2011).

Generally speaking, effects were found at presentation times of at
least 50 ms. Although this is a shorter Prime Duration than is typically
used in AMP studies (typical presentation times range from 75 ms up
to 1500ms), this finding is interesting in the context of the ongoing dis-
cussion about mechanisms that underlie AMP effects (e.g., Blaison et al.,
2012; Gawronski & Ye, 2014; Payne et al., 2005). AMP effects are
thought to be produced by a combination of ‘hot’ (or affective) mecha-
nisms, in which the primes induce affect that is subsequently
misattributed to the targets (Payne et al., 2005), and ‘cold’ (or semantic)
mechanisms, in which the primes induce conceptual activation that is
misattributed to the target (Blaison et al., 2012). Both mechanisms
may simultaneously contribute to AMP effects (Gawronski & Ye,
2014). Consequently, it is difficult to pinpoint exactlywhichmechanism
is responsible for our effects, because affective and semantic mecha-
nisms would produce effects in the same direction (i.e., happy expres-
sions could lead to either feeling accepted or thinking about
acceptance, and both would elicit the same response). However, one
set of AMP studies pitted these mechanisms against each other
(Blaison et al., 2012). In these studies, angry and fearful expressions
were used as primes, and the response alternatives were ‘angry-evok-
ing’ and ‘fear-evoking’. Angry expressions were found to increase the
proportion of ‘angry-evoking’ responses relative to fearful expressions.
This is more in line with a semantic explanation than with an affective
explanation, because the latter would predict an increased proportion
of ‘fear-evoking’ responses instead. Thus, cold mechanisms may be rel-
ativelymore potent than hotmechanisms. This suggests that our effects
may have been primarily driven by cold mechanisms.

If it is indeed primarily cold, conceptual activation that underlies our
findings, the findings with regard to Prime Duration may represent a
lower bound for the presentation time to elicit sufficient conceptual ac-
tivation to find cold AMP effects. As the encoding of the stimulus takes
place during the presentation, a minimum Prime Duration of 50 ms
may be required to allow cognitive flexibility in the encoding of facial
expressions; that is, to categorize facial expressions using a contextually
determined dimension (in this case, acceptance and rejection; analo-
gous to how emotion words serve as context while categorizing facial
expressions, Barrett, Lindquist, & Gendron, 2007). However, as noted
by an anonymous reviewer, the conclusions drawn from this finding
should be qualified by the fact that the presentation time only repre-
sents a fraction of the total time that participants took to produce a re-
sponse (mean latencies in the current studies ranged from 665 ms to
962 ms). Future research may test these speculations more directly.

The finding that the warm/cold Response Dimension produced simi-
lar results as the other response dimensions is relevant to understanding
how people process other people's emotional expressions. As explained
in the introduction, abstract concepts are grounded on more concrete
representations, and these conceptual groundings are often revealed by
linguistic metaphors. Such metaphors link rejection and acceptance to
coldness andwarmth (e.g., giving the cold shoulder, or being awarmper-
son). However, metaphors about anger often link anger to higher tem-
peratures instead (e.g., boiling with anger). Importantly, these
metaphors appear to reflect the bodily experience of anger, as this experi-
ence is associatedwith higher skin temperature than neutrality and other
emotions such as sadness (e.g., Nummenmaa, Glerean, Hari, & Hietanen,
2013). The finding that angry facial expressions increased the likelihood
of ‘cold’ rather than ‘warm’ responses suggests that people focus on the
social implications signaled by others' facial expressions before
attempting to understand the emotional experience of the other person
(e.g., by simulation, Niedenthal, Barsalou, Winkielman, Krauth-Gruber,
& Ric, 2005).

It is important to consider to what extent our findings may be
accounted for by alternative explanations. As indicated before, the
word pairs that we used to tap into acceptance versus rejection also
vary on a valence dimension, and the same is true for the emotions
we examined. One might therefore argue that our findings reflect a va-
lence effect. Indeed, the negative emotional expressions (anger, fear,
sadness) were generally more strongly associated with the negative
outcome (rejection) than the neutral facial expressions, which were in
turn more strongly associated with the positive outcome (acceptance).
A more fine-grained analysis, however, reveals that various aspects of
our findings do not fit a simple valence account.

First, angry facial expressions produced more rejection-related re-
sponses than fearful and sad facial expressions. A valence-based expla-
nation may only account for these findings if angry facial expressions
are construed as more negative than fearful and sad facial expressions.
Yet, these emotions are not typically differentiated in terms of negativ-
ity (Russell, 2003). Moreover, the validation data for the ADFES (as
discussed in the Method section) indicate that angry facial expressions
were construed as less negative than sad facial expressions (Van der
Schalk et al., 2011, p. 914) — the opposite of the pattern that would be
required to produce our findings under a valence account.

Second, we found the predicted effects across three different concep-
tualizations of the acceptance/rejection dimension, which are not all
equally clearly valenced. For instance, closeness may be either negative
(when it concerns a crocodile or a foe) or positive (when it concerns a
kitten or a friend). Indeed, the valence ratings that we collected in a sep-
arate study (see Appendix A) clearly indicate that acceptance/rejection is
more explicitly valenced than warm/cold and close/distant. If valence
were driving our effects, one would expect smaller effect sizes for more
ambiguously valenced response options. Yet, we found that Response Di-
mension did not reliablymoderate our findings,3 which indicates that the
effect sizes were comparable between the more ambiguously valenced



67M.W. Heerdink et al. / Journal of Experimental Social Psychology 56 (2015) 60–68
response dimensions (warm/cold, and especially close/distant) and the
most clearly valenced Response Dimension (acceptance/rejection).
Thus, considering that the pattern of our findingsmatches neither the dif-
ferences in valence of the stimuli (facial expressions), nor the differences
in valence of the response dimensions, we believe that our effects are bet-
ter understood in terms of the specific social signals of discrete emotional
expressions, consistent with social-functional accounts of emotion.

Although Contrast 1 provided strong support for Hypothesis 1, the
heterogeneity among effect sizes was not completely accounted for.
Thismay indicate that there is a systematic source of variance (i.e., a po-
tential moderator) that is omitted from the model. Since all experi-
ments were identical, except for the manipulations of Response
Dimension and Prime Duration, therewere nomore study-levelmoder-
ators we could test. Thus it remains unclear what may have caused
these variations, andwhy heterogeneity was only observed for Contrast
1. Future replication may elucidate whether this heterogeneity is a spu-
rious finding or requires further inquiry. For present purposes, hetero-
geneity is unlikely to have influenced our conclusions, as the random-
effects meta-analytic model takes heterogeneity into account
(Borenstein et al., 2010).

In this article, we have provided a minimal demonstration of the
proposed social-signaling function of angry and happy expressions:
angry expressions signal rejection, and happy expressions signal accep-
tance. Furthermore, we have shown that these social implications of fa-
cial expressions are accessible nearly instantly to an observer: 50 ms
and 67 ms are only 1/20th, or 1/15th of a second — less than the blink
of an eye (Kaneko & Sakamoto, 1999). The immediacy of these effects
points to the fundamental importance of the signals conveyed by emo-
tional expressions as regulators of social life.
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Appendix A

To compare the extent towhich the three different Response Dimen-
sions are linked to differences in valence, 53 participants (no demo-
graphic information collected) rated one (randomly selected)
alternative from each of the acceptance/rejection, warm/cold, and
close/distant word pairs. Thus, they completed three trials in total; the
order of the word pairs was randomized. Ratings were made on a 7-
point scale (1 = negative, 4 = neutral, 7 = positive). Using mixed-
effect regression analysis, we tested whether the difference in valence
of two words within a word pair differs between word pairs (e.g., the
difference in valence of ‘accept’ and ‘reject’ is smaller or greater than
the difference in valence between ‘warm’ and ‘cold’). Thus, we tested
theWord pair (dummy-coded, using accept/reject as the reference con-
dition)× (acceptance- or rejection-related) Alternative interaction. Sig-
nificance of the results was determined by bootstrapping (10000
resamples) using the bootME function in the lme4 package (Bates
et al., 2013) for R (R Core Team, 2013).

A simple effect of Alternative indicated that within the accept/reject
word pair, ‘accept’ was rated as more positive than ‘reject’, β = 2.16,
95% CI [1.90, 2.43], p b .001. More importantly, a significant interaction
indicated that both thewarm/cold (β=−0.48, 95% CI [−0.80,−0.18],
p = .003) and close/distant word pairs (β = −0.94, 95% CI [−1.25,
−0.63], p b .001) differed significantly less in valence than accept/re-
ject. Follow-up analyses indicated that the differences were mainly
prominent for the rejection-related words: ‘reject’ was rated as more
negative (M = 1.48, SD = 0.64) than ‘cold’ (M = 2.77, SD = 0.96)
and ‘distant’ (M = 2.83, SD = 1.36), both ps b .001. For the
acceptance-related words, ‘accept’ (M = 5.92, SD = 1.02) was found
to be more positive than ‘close’ (M = 5.33, SD = 1.05, p = .041), but
not different from ‘warm’ (M = 6.23, SD = 0.92, p = .297). Thus, the
three Response Dimensions differ in how strongly they are linked to
valence.

Appendix B. Supplementary data

Supplementary forest plots for contrasts 3 and 4 can be found online
at http://dx.doi.org/10.1016/j.jesp.2014.09.004.
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