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Abstract Despite previous evidence identifying the role of ethnic and gender differences
in nonverbal communication, few studies have comprehensively investigated the role of
these factors in the effect of handshake on appraisals of social interactions. Here, 88 young
adults (with equal proportions of Caucasians and East Asians, and women and men)
observed and evaluated a series of movies illustrating guest–host interactions in a business
setting. Each interaction started with a greeting protocol initiated by the host, which, in half
of the trials, involved a handshake. The greeting was followed by a display of behaviors
either encouraging (approach) or discouraging (avoidance) further interaction. Ethnicity
and gender of the hosts were manipulated to depict the same categories represented by
participants. First, the effect of handshake on appraisals of social interactions was more
positive in Caucasian than in East Asian participants. Second, the effect of handshake on
appraisals of social interactions was more positive for male than for female hosts in male
participants, whereas such differences were not observed in female participants. Third,
appraisals of social interactions involving approach and avoidance behaviors were more
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positive in Caucasian than in East Asian participants. Finally, appraisals of social interactions involving approach behaviors were more positive in female than in male participants. Overall, these findings shed light on the role of ethnic and gender differences in the
appraisal of nonverbal behaviors, and extend our understanding of factors that may lead to
successful social interaction in the context of growing diversity in our society.
Keywords First impression  Greeting behavior  Nonverbal communication  Emotion 
Intergroup process

Introduction
Handshaking is a form of nonverbal behavior that can dramatically influence the perception and
appraisal of social interactions. While the exact origins of handshaking remain unclear, it has
been historically regarded as a sign of friendliness, hospitality, formality, and trust (Hall and
Hall 1983). Empirical investigations have consistently shown positive effects of handshakes on
first impressions and other outcomes of interaction with other people in different contexts,
including business interactions (Dolcos et al. 2012), employment interviews (Stewart et al.
2008), and negotiations (Schroeder et al. 2014). Notably, characteristics of handshakes (e.g.,
intensity, frequency) as well as their effects on person perception and evaluation seem to vary as
a function of individual differences, such as ethnicity and gender (Bernieri and Petty 2011;
Bowman and Okuda 1985; Stewart et al. 2008; Usmani 2005). However, few studies have
comprehensively investigated the role of ethnicity and gender in the effect of handshakes on
appraisals of social interactions, by systematically examining ethnic and gender differences
both at the level of experimental stimuli (i.e., target) and participants (i.e., perceiver).
This is an important gap to fill in the literature, given that the current demographics of the
United States are characterized by a state of increasing ethnic and gender diversity in the
workforce, with ethnic minorities and women expected to gain greater representation in the next
few decades (Cárdenas et al. 2011; Toossi 2013). Because of this continuing national demographic shift, social interactions with individuals from diverse backgrounds have become
ubiquitous elements of everyday life. In such interactions, nonverbal behavior plays an
important role in person perception and impression formation (Murphy 2012) and can also be
influenced by ethnic and gender differences (Fischer and LaFrance 2015; Mast and Sczesny
2010; Matsumoto and Hwang 2012; Safdar et al. 2009). Therefore, clarification of how these
factors influence the effect of handshakes on appraisals of social interactions is essential in
better understanding the power of handshakes in the context of growing diversity in our society.
To address these issues, the present study used a novel experimental paradigm that
allows comprehensive investigation of the role of ethnicity and gender both at the level of
experimental stimuli and participants with respect to the appraisal of social interactions.
The present study focused on the effect of handshake, while also examining general
nonverbal affective behaviors signaling approach and avoidance intentions (Dolcos et al.
2012). Below, we will briefly review available evidence concerning the role of ethnic and
gender differences in handshakes, in particular, and nonverbal communication, in general.

Handshaking and Cultural Differences
Handshaking is a greeting behavior commonly observed in many contemporary societies,
but its practice and meaning also vary considerably across cultures (Hall and Hall 1983;
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Mukherjee and Ramos-Salazar 2014; Usmani 2005). For instance, handshakes are traditionally very common in Western cultures, whereas non-contact greeting behaviors, such
as bowing, are practiced more frequently in East Asian cultures (Bowman and Okuda
1985; Singh et al. 1998). A firm handshake accompanied by direct eye contact is associated
with more positive first impressions (Chaplin et al. 2000; Stewart et al. 2008) and conveys
positive individual characteristics such as extraversion, openness to experience, and
emotional expressiveness in Western cultures (Chaplin et al. 2000). In contrast, softer
handshakes and less eye contact are more customary and possibly favorable in some Asian
cultures (Mukherjee and Ramos-Salazar 2014; Usmani 2005). Given evidence concerning
the positive effect of handshake on interpersonal communication in Western cultures, we
expected that the effect of handshake on appraisals of social interactions would be more
positive in Caucasian than in East Asian participants. Regarding a possible role of target’s
ethnicity, there is evidence showing that Western/North American1 cultures are associated
with greater evaluative ingroup bias when group memberships are defined by categorical
social groups (as opposed to personal relationships) (Yuki and Takemura 2014). Therefore,
we expected that the positive effect of handshake on appraisals of social interactions would
be larger for ethnically ingroup interactions than for outgroup interactions in Caucasian
participants.
Hypothesis 1 The effect of handshake on appraisals of social interactions would be more
positive in Caucasian than in East Asian participants. In Caucasian participants, this effect
would be larger for appraisals of social interactions with ethnic ingroup than with outgroup
members.

Handshaking and Gender Differences
Not only is handshaking considered more customary in Western/North American cultures,
but it also has been traditionally viewed as a male activity. Therefore, men are usually
expected to shake hands more frequently than women (Hall and Hall 1983). Consistent
with this expectation, men are more likely to form positive impressions of others following
a handshake with them than women (Chaplin et al. 2000). Moreover, whether handshaking
is performed with male or female targets seems to influence the perceiver’s appraisal of
social interaction, but this may also depend on a specific context. For instance, handshaking with female targets increases a perceived sense of security when making risky
financial decisions compared to handshaking with male targets, in both female and male
participants (Levav and Argo 2010). However, in the context of employment interviews,
the quality of handshaking with male targets was rated more positively than that with
female targets, although interview assessments for female targets were not affected by their
poorer handshakes (Stewart et al. 2008). In addition, handshaking was most commonly
observed in male-male dyads (Greenbaum and Rosenfeld 1980), and an improvement in
the accuracy of judging others’ personality trait (i.e., conscientiousness) due to a handshake was significantly larger in male–male interactions compared to mixed-gender or
female–female interactions (Bernieri and Petty 2011). Based on the available evidence
reviewed above pointing to strong associations between handshaking and masculinity, we
1

Here, and also generally in the literature, North American cultures refer to those of the United States and
Canada that are more strongly influenced by individualistic cultural values. Although other countries such as
Mexico are geographically located in North America, their cultures are typically considered more collectivistic (Masuda et al. 2012; Riemer et al. 2014; Safdar et al. 2009; Triandis 1989; Yuki and Takemura
2014).
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expected that the effect of handshake on appraisals of social interactions would be more
positive in male than in female participants, and that the positive effect of handshake
would be largest in male–male social interactions.
Hypothesis 2 The effect of handshake on appraisals of social interactions would be more
positive in male than in female participants. This effect would be the largest for male–male
social interactions.

Nonverbal Communication (General) and Cultural Differences
Cultural differences regarding handshakes are consistent with those identified in nonverbal
communication at a more general level (Matsumoto 2006; Matsumoto and Hwang 2012;
Safdar et al. 2009). In North American cultures, spontaneous or even exaggerated emotional experiences and expressions are often encouraged as the individual’s right; however,
in East Asian cultures, emotions are seen as a reflection of one’s social relations and thus
tend to be expressed in a more context-specific, controlled manner (Markus and Kitayama
1991; Matsumoto 2006; Safdar et al. 2009). As a result, North Americans tend to judge and
interpret others’ nonverbal affective signals more positively and intensely compared to
East Asians (Matsumoto 2006; Matsumoto and Hwang 2012; Matsumoto and Kudoh
1993). Moreover, North American cultures tend to endorse an approach motivational
orientation (e.g., seeking positive outcomes that establish one’s uniqueness compared to
their groups), whereas East Asian cultures tend to endorse an avoidance orientation (e.g.,
avoiding negative outcomes in order to prevent disruption of group harmony) (Elliot et al.
2001; Hamamura et al. 2009; Mesquita and Walker 2003). Given that emotional information tends to be processed in a more positive light in North American culture, we
expected that appraisals of social interactions involving approach and avoidance behaviors
would be more positive in Caucasian than in East Asian participants.
Hypothesis 3
Appraisals of social interactions involving approach and avoidance
behaviors would be more positive in Caucasian than in East Asian participants.

Nonverbal Communication (General) and Gender Differences
Gender differences also exist at the level of nonverbal communication in general (de
Lemus et al. 2012; Fischer and LaFrance 2015; Kret and De Gelder 2012; Meyers-Levy
and Loken 2015). Compared to men, women are generally more expressive in their display
of nonverbal behaviors (Briton and Hall 1995; LaFrance et al. 2003; Mast and Sczesny
2010), and are also more accurate in decoding others’ emotional expressions (Collignon
et al. 2010; Hall and Matsumoto 2004; Krumhuber et al. 2007; Lambrecht et al. 2014),
particularly when the expressions are negative or subtle (Hoffmann et al. 2010; MeyersLevy and Loken 2015). Moreover, there is evidence showing that at least in North
American cultures women are more avoidance-oriented, whereas men tend to be more
approach-oriented (Llewellyn et al. 2013; Meyers-Levy and Loken 2015). Given females’
greater attention to subtle nonverbal affective cues, we expected that appraisals of social
interactions involving approach behaviors would be more positive, whereas those of
interactions involving avoidance behaviors would be more negative, in female participants
than in male participants. The latter effect would also be consistent with females’ tendency
to focus on avoidance-oriented motivations.
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Hypothesis 4 Appraisals of social interactions involving approach behaviors would be
more positive, whereas those of interactions involving avoidance behaviors would be more
negative, in female than in male participants.

The Present Study
As summarized above, previous studies have provided evidence that ethnic and gender
differences play an important role in the perception and evaluation of nonverbal behavior,
including handshakes. However, very few studies have comprehensively investigated the
effects of these factors on the appraisal of social interactions involving handshakes, by
systematically examining these variables both at the level of experimental stimuli and
participants. Therefore, the main goal of the present investigation was to clarify how ethnic
(Caucasian vs. East Asian) and gender (female vs. male) differences influence appraisals of
social interactions involving handshakes with dynamic characters, while also examining
the role of general whole-body nonverbal affective cues signaling approach and avoidance
intentions (Dolcos et al. 2012). Clarification of how ethnic and gender differences influence the effect of handshakes during social interaction is essential, as it would extend our
understanding of the power of handshakes in the context of growing diversity in our
society.
In the present study, participants viewed and evaluated a series of movies illustrating
guest–host interactions in a business setting. Each interaction started with a greeting
protocol initiated by the host, which, in half of the trials, involved a handshake. The
greeting was followed by a display of behaviors either encouraging or discouraging further
interaction (i.e., approach and avoidance behaviors, respectively). Ethnicity and gender of
the hosts were manipulated to depict the categories represented by participants. In keeping
with a previous investigation (Dolcos et al. 2012), participants rated the (1) competence of
the host as a business representative, and their (2) interest in doing business with the host
following observation of each interaction. Throughout the present report, the average of
competence and interest ratings is referred to as ‘‘social appraisal.’’ Higher scores indicate
more positive social appraisals and first impressions of hosts in social interaction.

Method
Participants
Eighty-eight right-handed healthy young adults consisting of 44 Caucasians (22 women)
and 44 East Asians (22 women) living in the United States participated in the study
(Mage = 20.4 years, age range 18–28). Sample size in each ethnic/gender group was
determined using an independent sample based on a desired power of 0.8 and alpha of 0.05
to test the multi-way interactions as described in our analyses (see ‘‘Data Analysis’’ section
below). Participants had no history of neurological, psychological, or psychiatric disorders.
The experimental protocol was approved by the University of Illinois Institutional Review
Board, and all participants provided written informed consent and received either course
credit or payment for their participation, depending on the source of recruitment.
Participants’ ethnicity was determined through self-report, and those who identified
their ethnic background as White and Asian/Pacific Islander were broadly considered
Caucasians and East Asians in the present study, respectively. Of the 44 East Asian
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participants, 28 of them identified their native language as Chinese (*64%), 14 Korean
(*32%), 1 Thai (*2%), and 1 English (*2%). To minimize further the effect of exposure
to North American cultures, eligibility for potential East Asian participants was restricted
to international students studying at the university whose overall period of their stay in the
US was no more than 3 years at the time of their participation. In the case of Caucasian
participants, eligibility was restricted to those who have lived in the US for a minimum of
12 consecutive years, and to those who speak English as one of their native languages; no
Caucasian international students, regardless of their nationality, were eligible for participation in this group.

Experimental Design
Stimuli consisted of movies used in a previous investigation (Dolcos et al. 2012), supplemented by additional movies incorporating clear manipulations of characters’ ethnicity.
Stimuli were created in Poser 7.0 (http://my.smithmicro.com/poser-3d-animation-software.
html), and presented using the CIGAL software (Voyvodic 1999). Similar to the Dolcos
et al. (2012) study, the task consisted of a series of 10-s whole-body animated movies
illustrating nonverbal guest–host interactions in a business setting (Fig. 1). Participants
viewed the guest being greeted by a host (social interaction condition) or a cardboard

Fig. 1 Schematic of the task. Participants viewed movies of guest–host interactions, in which hosts greeted
guests with or without a handshake as part of the greeting protocol, followed by a display of whole-body
nonverbal behaviors that either encourage (approach: open postures) or discourage (avoidance: closed
postures) further social interactions. Accompanying approach and avoidance behaviors, faces of host avatars
turned from neutral expressions into a subtle smile or grimace, respectively. A no social interaction
condition was also used as control. Following the movie presentation, participants rated the hosts on
competence as business representatives, and their own interest in doing business with the hosts. The
figure above illustrates examples of social interactions with (1) East Asian hosts with a handshake and
involving approach behaviors, and (2) Caucasian hosts without a handshake and involving avoidance
behaviors. Host ethnicities also included South Asian and African-American, although the main comparison
of interest in the present investigation was on Caucasian and East Asian. There were equal numbers of
female and male guest movies; all guests were Caucasian characters (see also ‘‘Method’’ section and Dolcos
et al. 2012)
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cutout of a host (control condition). In half of trials within the social interaction condition,
social interaction between the guest and host started with a handshake initiated by the host
as part of the greeting protocol; the order of trials with and without a handshake was
counterbalanced across participants. Following this greeting protocol, the host displayed
nonverbal behaviors that either encouraged (approach condition) or discouraged (avoidance condition) further social interaction. Specifically, the hosts in the approach condition
stepped toward the guest while displaying open postures and smiling faces, whereas those
in the avoidance condition stepped away from the guest while displaying closed postures
and grimaces (for a dynamic illustration of similar stimuli, see Sung et al. 2011). Of the
160 movies used in the present investigation, 128 movies illustrated the dynamic social
interaction condition, whereas the remaining 32 movies illustrated the control condition.
Within the 128 movies in the social interaction condition, there were equal numbers of
movies illustrating social interactions with and without a handshake, and interactions
involving approach and avoidance behaviors.

Manipulation of Host Characteristics
Host ethnicity was manipulated following previous studies using similar procedures (Krämer
et al. 2013; Stepanova and Strube 2009), by applying unique facial characteristics and skin
tones representing particular ethnic groups, including Caucasian and non-Caucasian (i.e.,
East Asian, South Asian, and African-American) groups in proportions similar to the representation of these ethnicities in the local student population (i.e., 50% Caucasian, 18.75%
Asian, 18.75% South Asian, 12.5% African-American). Host ethnicity was validated by a
subset of the present sample (n = 85) who rated the host’s ethnicity in each movie using
10-point scales (1 = Definitely not Caucasian, 10 = Definitely Caucasian). These participants provided their ratings of host ethnicity after they had completed the main social
appraisal task, in order to avoid task contamination. Results showed that Caucasian stimuli
were significantly more likely to be perceived as Caucasian (M = 8.22, SD = 1.17) compared to non-Caucasian stimuli as a whole (M = 2.92, SD = 1.42) [t(84) = 23.71,
p \ 0.001, d = 4.08], and compared to East Asian stimuli (M = 3.87, SD = 1.73)
[t(84) = 20.41, p \ 0.001, d = 3.01]. Similarly significant differences were also confirmed
separately in Caucasian participants [Caucasian hosts: M = 8.78, SD = 0.93; non-Caucasian hosts: M = 2.74, SD = 0.85; East Asian hosts: M = 3.96, SD = 1.40; Caucasian vs.
non-Caucasian hosts: t(43) = 31.39, p \ 0.001, d = 6.80; Caucasian vs. East Asian hosts:
t(40) = 22.13, p \ 0.001, d = 4.13] and in East Asian participants [Caucasian hosts:
M = 7.71, SD = 1.15; non-Caucasian hosts: M = 3.10, SD = 1.79; East Asian hosts:
M = 3.73, SD = 2.01; Caucasian vs. non-Caucasian hosts: t(43) = 12.62, p \ 0.001,
d = 3.13; Caucasian vs. East Asian hosts: t(43) = 11.25, p \ 0.001, d = 2.52].
Furthermore, validation of subtler non-Caucasian ethnicities (i.e., East Asian, South
Asian, and African-American) was conducted using an independent sample (N = 12).
More specifically, following the completion of the same ethnicity validation task as
described above, these participants viewed only those movies in which they had identified
the host as non-Caucasian (i.e., trials with the ratings of 5 or lower), and were asked to
further categorize the host into one of the non-Caucasian ethnic groups (1 = East Asian,
2 = South Asian, 3 = African-American). First, replicating the results discussed above,
significant differences were observed in the ratings of perceived ethnicity between Caucasian (M = 7.71, SD = 1.06) versus non-Caucasian hosts (M = 1.54, SD = 0.41)
[t(11) = 21.79, p \ 0.001, d = 8.40], and between Caucasian versus East Asian hosts
(M = 1.64, SD = 0.60) [t(11) = 23.54, p \ 0.001, d = 7.28]. Second, a one-way
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repeated-measures ANOVA comparing the ratings of subtler ethnicities yielded a significant effect of host ethnicity: F(1.34,14.72) = 1151.88, p \ 0.001, g2p = 0.99. Post-hoc
t tests showed that East Asian (M = 1.08, SD = 0.09), South Asian (M = 2.34,
SD = 0.19), and African-American hosts (M = 2.85, SD = 0.10) were perceived as significantly different from one another: East Asian versus South Asian [t(11) = -29.27,
p \ 0.001, d = -9.03], East Asian versus African-American [t(11) = -85.04, p \ 0.001,
d = -18.86], South Asian versus African-American [t(11) = -11.27, p \ 0.001,
d = -3.59].
To ensure reliability of measures obtained from this sample, we estimated the intraclass
correlation (ICC) as an index of agreement in the ratings of perceived host ethnicity.
Specifically, we used a two-way random effects model to assess the absolute agreement in
the ratings across 12 participants—that is, the extent to which different participants
assigned the same rating (i.e., Caucasian, East Asian, South Asian, or African-American)
to the same movie/host. Results identified a high degree of reliability in the rating
assignments. The average measure ICC estimate was 0.990, with a 95% CI from 0.987 to
0.992: F(136,1496) = 109.00, p \ 0.001. According to the available guideline (Koo and
Li 2016), this ICC estimate along with its confidence interval indicate that the reliability of
our ethnicity ratings is ‘‘excellent’’. Taken together, these results confirm successful
manipulation of host ethnicity, both at the level of Caucasian versus non-Caucasian
comparison and when comparing among the non-Caucasian ethnic groups, and therefore
provide strong support for the appropriateness of terming the East Asian stimuli as such.
Regarding host gender, Caucasian and non-Caucasian hosts consisted of equal proportions
of female and male characters.
Guest characters depicted Caucasian individuals (one female and one male), and guest
gender was manipulated to have equal numbers of female and male characters, as also
employed before (Dolcos et al. 2012). Each movie was followed by rating screens, which
prompted participants to provide the following ratings using 5-point scales (1 = Not at all,
5 = Very high): business competence of the host (‘‘Competence’’) and their own interest in
doing business with the host (‘‘Interest’’). Each rating screen was displayed for 2 s, and the
order of the ratings was counterbalanced across trials. It is important to note further that
manipulation of stimuli based on multiple ethnicities, gender, handshake, and more general
nonverbal affective behaviors was essential in increasing the ecological validity in the
present task. While within-subject designs may render research hypotheses more transparent than between-subjects designs (Kahneman and Frederick 2005; Tversky and Kahneman 1983), the former is also associated with increased statistical power. Within-subject
comparisons of responses for two or more social groups are also common, for instance, in
studies of ethnic biases (e.g., Kubota et al. 2012), possibly to account for high individual
variation in such biases (Amodio et al. 2003). Therefore, the diverse set of host characteristics not only contributed to the perceptual novelty of the task, but also allowed participants to make social appraisals in contexts mimicking real-life social situations that
reflect increasing diversity in our society.

Procedure
Upon providing written informed consent, participants were seated in front of a standard
LCD monitor where all stimuli were presented during the task. Participants were told that
the study examined the effect of first impressions formed in brief social interactions on the
subsequent decision to further engage in business relations. Prior to the beginning of the
task, participants were instructed to use the whole rating scale and to give their ratings

123

J Nonverbal Behav (2017) 41:345–365

353

based solely on the observed social interactions, as well as to make their responses as
quickly and accurately as possible using a computer keyboard. Response speed and
accuracy were both emphasized so that participants would make sure that their responses
correspond exactly to their appraisals. Participants completed eight runs of 20 trials each
for a total of 160 trials, and were assigned different run orders. The trials within each run
were pseudo-randomized so that no more than three trials of the same kind were presented
consecutively. Once the task was completed, participants were asked to view the same set
of stimuli again for the validation of host ethnicity, after which they were thoroughly
debriefed about the true purpose of the study.

Data Analysis
Prior to statistical analyses, the data were examined for possible outlier values in the
average ratings at the level of the whole sample (N = 88), ethnic groups (Caucasian vs.
East Asian), and gender groups (female vs. male). No outliers were identified using a
criterion of three standard deviations from the mean in the average ratings. In addition, the
normality of data distributions was assessed using a series of Shapiro–Wilk tests (Razali
and Wah 2011). Results confirmed that the frequency distribution of the ratings in the
present sample (both as a whole and in subsamples based on ethnic and gender groups) did
not significantly differ from a normal distribution (all p’s [ 0.10). Therefore, the use of
parametric tests was justified for statistical analyses of the data.
The main goal of the present investigation was to clarify the role of ethnicity and gender
both at the level of the target and perceiver on the appraisal of social interactions, with a
focus on the effect of handshake as well as approach and avoidance behaviors. To this end,
a series of mixed ANOVAs were conducted to assess the differences in participants’
appraisals using the following factors as the independent variables: handshake (handshake
vs. no-handshake), behavior (approach vs. avoidance), participant ethnicity and host
ethnicity (Caucasian vs. East Asian), and participant gender and host gender (female vs.
male). In each ANOVA, the dependent variable was the average of competence and
interest ratings, given a high correlation observed in the present sample (r = 0.84,
p \ 0.001) and across samples (Dolcos et al. 2012). As noted above, the average of ratings
in these two categories was defined as ‘‘social appraisal’’ in the present investigation,
where higher scores indicate more positive social appraisals and first impressions of hosts
in social interaction.
Due to the unequal proportions of the trials with Caucasian versus East Asian hosts in
the experimental design (with the latter being a subset of larger ‘‘non-Caucasian’’ stimuli),
follow-up analyses with equal numbers of Caucasian and East Asian stimuli were also
performed. More specifically, a subset of Caucasian stimuli was selected pseudo-randomly,
such that the sets of Caucasian and East Asian stimuli consisting of equal numbers of
movies would be equated in terms of other manipulations part of our present data analyses—i.e., handshake and no-handshake, approach and avoidance behaviors, female and
male hosts. This procedure ensured that differences in the appraisal observed between the
two sets of stimuli would be attributed as much as possible to host ethnicity and not to
other factors. Finally, for replication purposes, these analyses targeting the effects of
ethnicity and gender were preceded by an ANOVA examining basic differences as a
function of handshake and approach/avoidance behaviors, regardless of ethnicity and
gender of the hosts and participants (Dolcos et al. 2012).
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Results
Means and standard deviations for the conditions part of non-significant ANOVA interactions are reported in the Supplemental Materials section.

Effects of Handshake and Approach/Avoidance Behavior on Appraisals
of Social Interactions
To confirm replication of the previous findings using a similar paradigm (Dolcos et al.
2012), we first performed a 2 (Handshake vs. No-handshake) 9 2 (Approach vs. Avoidance) repeated-measures ANOVA, using Handshake and Behavior as the independent
variables. As expected, social appraisals for interactions with a handshake (M = 3.26,
SD = 0.51) were overall significantly more positive than those for interactions without a
handshake (M = 3.00, SD = 0.52), as confirmed by a main effect of Handshake:
F(1,87) = 42.70, p \ 0.001, g2p = 0.33 [t(87) = 6.54, p \ 0.001, d = 0.50]. Additionally, social appraisals for interactions involving approach behaviors (M = 3.71,
SD = 0.56) were more positive than those for interactions involving avoidance behaviors
(M = 2.54, SD = 0.62), as confirmed by a significant main effect of Behavior:
F(1,87) = 252.79, p \ 0.001, g2p = 0.74 [t(87) = 15.90, p \ 0.001, d = 1.97].
The ANOVA also yielded a significant Handshake 9 Behavior interaction:
F(1,87) = 3.97, p = 0.05, g2p = 0.04. Post-hoc analyses showed that the effect of handshake on social appraisals was more positive for interactions involving approach behaviors
(Handshake: M = 3.86, SD = 0.61 vs. No-handshake: M = 3.56, SD = 0.61) than for
those involving avoidance behaviors (Handshake: M = 2.66, SD = 0.63 vs. No-handshake: M = 2.43, SD = 0.66); comparison of differences: t(87) = 1.95, p = 0.05,
d = 0.18. Overall, these findings confirm the previous evidence regarding the positive
effects of handshake and approach behaviors on the appraisal of social interactions. The
observed stronger effect of handshake on the appraisal of social interactions involving
approach behaviors than those involving avoidance behaviors is also consistent with the
previous findings (Dolcos et al. 2012).

Effects of Handshake, Participant Ethnicity, and Host Ethnicity on Appraisals
of Social Interactions
To investigate the effect of handshake and participant/host ethnicity on the appraisal of
social interactions, we conducted a 2 (Handshake vs. No-handshake) 9 2 (Caucasian vs.
East Asian Participants) 9 2 (Caucasian vs. East Asian Hosts) mixed ANOVA using
Handshake, Participant Ethnicity, and Host Ethnicity as the independent variables. As
expected, there was a significant interaction between Handshake 9 Participant Ethnicity:
F(1,86) = 10.25, p = 0.002, g2p = 0.11. Post-hoc t tests revealed that the difference in
social appraisals between interactions with a handshake and those without it was more
positive in Caucasian participants (Handshake: M = 3.44, SD = 0.46 vs. No-handshake:
M = 3.06, SD = 0.55) than in East Asian participants (Handshake: M = 3.08, SD = 0.50
vs. No-handshake: M = 2.94, SD = 0.49); comparison of differences: t(43) = 3.08,
p = 0.003, d = 0.66 (Fig. 2). A two-way interaction between Handshake 9 Host Ethnicity was not significant: F(1,86) = 2.10, p = 0.15, g2p = 0.02. Likewise, a three-way
interaction between Handshake 9 Participant Ethnicity 9 Host Ethnicity was not significant: F(1,86) = 0.50, p = 0.48, g2p = 0.01. Taken together, these results partially confirm
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our first hypothesis that the effect of handshake on social appraisals of interactions would
be more positive in Caucasian than in East Asian participants.

Effects of Handshake, Participant Gender, and Host Gender on Appraisals
of Social Interactions
Next, we conducted a 2 (Handshake vs. No-handshake) 9 2 (Female vs. Male Participants) 9 2 (Female vs. Male Hosts) mixed ANOVA using Handshake, Participant Gender,
and Host Gender as independent variables. As expected, the ANOVA yielded a significant
three-way interaction between Handshake 9 Participant Gender 9 Host Gender:
F(1,86) = 6.92, p = 0.01, g2p = 0.07. Post-hoc analyses revealed that, among male participants, the effect of handshake on social appraisals was more positive for interactions
with male hosts (Handshake/Male Host: M = 3.14, SD = 0.52 vs. No-handshake/Male
Host: M = 2.91, SD = 0.52) than for those with female hosts (Handshake/Female Host:
M = 3.21, SD = 0.49 vs. No-handshake/Female Host: M = 3.08, SD = 0.51); comparison of differences: t(43) = 2.97, p = 0.005, d = 0.27. In contrast, the effect of handshake
on social appraisals did not differ as a function of host gender among female participants
[Handshake/Female Host: M = 3.40, SD = 0.55 vs. No-handshake/Female Host:
M = 3.05, SD = 0.58; Handshake/Male Host: M = 3.28, SD = 0.51 vs. No-handshake/
Male Host: M = 2.95, SD = 0.55; comparison of differences: t(43) = 0.87, p = 0.39,
d = 0.07].
Notably, the observed three-way interaction was significant only in Caucasian participants [F(1,42) = 11.86, p = 0.001, g2p = 0.22] (Fig. 3), but not in East Asian participants
[F(1,42) = 0.56, p = 0.46, g2p = 0.01]. Interestingly, in Caucasian male participants, the
effect of handshake on social appraisals was specific to appraisals of interactions with male
hosts [Handshake/Male Host: M = 3.40, SD = 0.43 vs. No-handshake/Male Host:
M = 3.07, SD = 0.52; t(21) = 3.85, p = 0.001, d = 0.69], and was not observed for
appraisals of interactions with female hosts [Handshake/Female Host: M = 3.42,
SD = 0.41 vs. No-handshake/Female Host: M = 3.27, SD = 0.51; t(21) = 1.60,
Fig. 2 Effects of handshake and
participant ethnicity on appraisals
of social interactions. The effect
of handshake on social
apppraisals was more positive in
Caucasian (n = 44) than in East
Asian participants (n = 44).
**p \ 0.01; ***p \ 0.001
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p = 0.13, d = 0.31]; comparison of differences: t(21) = 5.52, p \ 0.001, d = 0.45. In
Caucasian female participants, however, the effect of handshake on social appraisals was
observed in interactions both with female and male hosts [Handshake/Female Host:
M = 3.54, SD = 0.51 vs. No-handshake/Female Host: M = 3.01, SD = 0.62;
t(21) = 5.58, p \ 0.001, d = 0.92; Handshake/Male Host: M = 3.40, SD = 0.52 vs. Nohandshake/Male Host: M = 2.89, SD = 0.58; t(21) = 5.06, p \ 0.001, d = 0.93; comparison of differences: t(21) = 0.26, p = 0.80, d = 0.03]. Taken together, these findings
partially support our second hypothesis and show that, among male participants, the effect
of handshake on social appraisals was more positive for interactions with male than with
female hosts, whereas such differences as a function of host gender were not observed in
female participants.

Effects of Approach/Avoidance Behavior, Participant Ethnicity, and Host
Ethnicity on Appraisals of Social Interactions
In addition to the effects of handshakes, we also conducted analyses targeting the effects of
approach and avoidance behaviors on social appraisals. First, we performed a 2 (Approach
vs. Avoidance) 9 2 (Caucasian vs. East Asian Participants) 9 2 (Caucasian vs. East Asian
Hosts) mixed ANOVA using Behavior, Participant Ethnicity, and Host Ethnicity as the
independent variables. The ANOVA identified a main effect of Participant Ethnicity:
F(1,86) = 5.77, p = 0.02, g2p = 0.06. Follow-up analyses showed that social appraisals in
Caucasian participants (M = 3.25, SD = 0.46) were significantly more positive than those
in East Asian participants (M = 3.01, SD = 0.48); t(86) = 2.40, p = 0.02, d = 0.52. Of
note, more positive social appraisals in Caucasian than in East Asian participants were
observed for both approach [Caucasian: M = 3.82, SD = 0.52 vs. East Asian: M = 3.60,
SD = 0.58; t(86) = 1.82, p = 0.04, d = 0.39] and avoidance behaviors [Caucasian:

Fig. 3 Effects of handshake, participant gender, and host gender on appraisals of social interactions. In
Caucasian male participants (n = 22), the effect of handshake on social appraisals was specific to
interactions with male hosts and was absent for those with female hosts, whereas no such differences by host
gender were observed for Caucasian female participants (n = 22). **p \ 0.01; ***p \ 0.001
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M = 2.68, SD = 0.63 vs. East Asian: M = 2.41, SD = 0.59; t(86) = 2.04, p = 0.02,
d = 0.44]. A two-way interaction between Behavior 9 Participant Ethnicity was not
significant: F(1,86) = 0.06, p = 0.81, g2p = 0.001. These findings confirm our third
hypothesis and show that social appraisals of interactions are overall more positive in
Caucasian than in East Asian participants, for both interactions involving approach and
avoidance behaviors.
In addition, the ANOVA also identified a significant interaction between Behavior 9 Host Ethnicity: F(1,86) = 10.23, p = 0.002, g2p = 0.11. Post-hoc t tests showed
that, while social appraisals for interactions involving approach behaviors did not differ
between Caucasian hosts (M = 3.71, SD = 0.58) and East Asian hosts (M = 3.70,
SD = 0.56) [t(87) = 0.24, p = 0.81, d = 0.01], social appraisals for interactions involving avoidance behaviors were significantly more positive for Caucasian hosts (M = 2.58,
SD = 0.63) than for East Asian hosts (M = 2.46, SD = 0.62) [t(87) = 4.67, p \ 0.001,
d = 0.19]; comparison of differences: t(87) = -3.35, p = 0.001, d = -0.43 (Fig. 4). A
three-way interaction between Behavior 9 Participant Ethnicity 9 Host Ethnicity was not
significant: F(1,86) = 0.46, p = 0.50, g2p = 0.01.

Effects of Approach/Avoidance Behavior, Participant Gender, and Host
Gender on Appraisals of Social Interactions
Finally, we performed a 2 (Approach vs. Avoidance) 9 2 (Female vs. Male Participants) 9 2 (Female vs. Male Hosts) mixed ANOVA using Behavior, Participant Gender,
and Host Gender as the independent variables. The ANOVA yielded a significant interaction between Behavior 9 Participant Gender: F(1,86) = 3.97, p = 0.05, g2p = 0.04.
Post-hoc analyses identified a trend showing that social appraisals of interactions involving
approach behaviors were more positive in female participants (M = 3.82, SD = 0.61) than
in male participants (M = 3.60, SD = 0.49) [t(86) = 1.93, p = 0.06, d = 0.41], whereas
social appraisals of interactions involving avoidance behaviors did not differ between
female (M = 2.51, SD = 0.60) and male participants (M = 2.58, SD = 0.65)
Fig. 4 Effect of approach/
avoidance behaviors and host
ethnicity on appraisals of social
interactions. Social appraisals of
interactions involving avoidance
behaviors were more positive for
Caucasian hosts than for East
Asian hosts, whereas no
differences were observed for
social appraisals of interactions
involving approach behaviors
(N = 88). **p \ 0.01;
***p \ 0.001
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[t(86) = -0.46, p = 0.65, d = -0.10] (Fig. 5). A two-way interaction between Behavior 9 Host Gender was not significant: F(1,86) = 1.75, p = 0.19, g2p = 0.02. Likewise, a
three-way interaction between Behavior 9 Participant Gender 9 Host Gender was not
significant: F(1,86) = 0.17, p = 0.68, g2p = 0.002. Taken together, these findings partially
support our fourth hypothesis and show that social appraisals of interactions involving
approach behaviors were more positive in female than in male participants.
To address the issue of the unequal proportions of stimuli with Caucasian and East
Asian hosts, follow-up analyses were conducted using a subset of the stimuli with Caucasian hosts to see if similar findings would be observed with equal numbers of Caucasian
and East Asian stimuli. Overall, these analyses yielded similarly significant results, with
the exception that the Behavior 9 Participant Gender interaction reported above in
‘‘Effects of Approach/Avoidance Behavior, Participant Gender, and Host Gender on
Appraisals of Social Interactions’’ was only marginally significant [F(1,86) = 2.94,
p = 0.09, g2p = 0.03] when equal proportions of Caucasian and East Asian stimuli were
used. Therefore, the observed differences in social appraisals regarding this ANOVA
interaction should be treated with caution.

Discussion
Substantial changes in ethnic and gender diversity in the workplace highlight the need to
better understand the nature of social interactions with individuals from different backgrounds. Extending the previous evidence in the literature, four novel findings emerged
from the present investigation, thus providing strong support for the role of ethnicity and
gender in the effect of handshakes, and of general approach and avoidance behaviors, on
social appraisals. First, the effect of handshake on social appraisals was more positive in
Caucasian than in East Asian participants. Second, the effect of handshake on social
appraisals was more positive for interactions with male hosts than for those with female
hosts in male participants, whereas such differences as a function of host gender were not
Fig. 5 Effects of approach/
avoidance behaviors and
participant gender on appraisals
of social interactions. Social
appraisals of interactions
involving approach behaviors
were more positive in female
participants (n = 44) than in
male participants (n = 44) at a
marginally significant level,
whereas such differences by
participant gender were not
observed for avoidance
behaviors. *p = 0.05; p = 0.06
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observed in female participants. Third, social appraisals of interactions involving approach
and avoidance behaviors were overall more positive in Caucasian than in East Asian
participants. Fourth, social appraisals of interactions involving approach behaviors were
more positive in female than in male participants. These findings will be discussed in turn
below.

Effects of Handshake, Participant Ethnicity, and Host Ethnicity on Appraisals
of Social Interactions
In Western/North American cultures, handshaking is a common greeting behavior associated with positive first impressions and personality characteristics (Chaplin et al. 2000;
Stewart et al. 2008). There is also evidence showing that North American (individualistic)
cultures, compared to East Asian (collectivistic) cultures, are generally associated with
greater evaluative ingroup bias based on greater attention to categorical group membership
(Yuki and Takemura 2014). Therefore, we expected that the effect of handshake on social
appraisals would be more positive in Caucasian participants than in East Asian participants, and that this effect would be larger for interactions with ethnically ingroup hosts
than with outgroup ones. The results partially lent support to this hypothesis, and confirmed
a greater positive effect of handshake on social appraisals in Caucasian than in East Asian
participants; however, no significant effect of host ethnicity was identified.
The finding that handshaking improves social appraisals to a greater extent in Caucasian
than in East Asian participants is consistent with the notion that this nonverbal greeting
behavior is more common in North American than in East Asian cultures (Bowman and
Okuda 1985; Singh et al. 1998). It is possible that our Caucasian participants perceived
handshakes more naturally given their familiarity with this greeting behavior, whereas East
Asian participants might not have internalized the value of handshakes during social
interaction at the time of their participation in the current study as much as our Caucasian
participants. In addition, North American cultures are also associated with greater
emphasis on approach-oriented (as opposed to avoidance-oriented) information processing
(Elliot et al. 2001; Hamamura et al. 2009). Therefore, another possibility is that Caucasian
participants attended more to handshakes as a social cue that signals approaching intentions during social interaction.
Interestingly, host ethnicity did not significantly influence the effect of handshake on
social appraisals in the present investigation, thus suggesting a similarly positive effect of
handshake regardless of whether social interactions involve ethnically ingroup or outgroup
members. This finding is consistent with previous evidence showing that, in the context of
interpersonal communication, observation of culturally-congruent nonverbal behavior was
associated with higher appraisals of social interaction partners, whereas ethnicity of these
interaction partners did not influence such appraisals (Dew and Ward 1993). One possibility, therefore, is that cultural congruency or familiarity with nonverbal behaviors exerts
more powerful influences on social appraisals than ethnicity. However, as discussed below,
the present study also found that the gender composition of dyads in social interactions
influences the effect of handshake on social appraisals.

Effects of Handshake, Participant Gender, and Host Gender on Appraisals
of Social Interactions
Handshaking is historically part of males’ greeting behaviors, and therefore tends to be far
more commonly observed in male–male interactions than in female-female or mixed-
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gender interactions (Greenbaum and Rosenfeld 1980). In this context, we expected that the
effect of handshake on social appraisals would be more positive in male than in female
participants, and that this effect would be largest in male–male interactions. Our results
provided some support to this hypothesis and showed that, among male participants, the
effect of handshake on social appraisals was more positive for same-gender than for
mixed-gender interactions, whereas no such differences as a function of host gender were
observed among female participants.
The results also revealed that this effect was driven by Caucasian participants, as
reflected in a non-significant effect of handshake on social appraisals of interactions with
female hosts observed in Caucasian male participants. In other words, Caucasian males’
social appraisals were negatively affected by the absence of a handshake from male hosts.
These findings are consistent with the notion that handshaking is most commonly observed
in male–male social interactions among a Caucasian sample (Greenbaum and Rosenfeld
1980). It is possible that Caucasian male participants in the present investigation had more
expectations for a handshake to occur in male–male interactions in a business context, and
that the absence of it violated their expectations about the greeting behavior between men,
leading to their less positive social appraisals for interactions with male hosts without a
handshake.
Alternatively, given that both North Americans (compared to East Asians) and men
(compared to women) are generally associated with relatively greater approach-oriented
motivational tendencies (Hamamura et al. 2009; Meyers-Levy and Loken 2015), Caucasian
male participants may have attended the most to the presence or absence of handshakes as
a behavior signaling approaching intentions, compared to the other subgroups of our
participants. The present findings discussed in this section so far suggest that, although
ethnic group membership does not seem to influence the effect of handshake on social
appraisals, gender composition exerts a powerful influence on social appraisals, particularly among Caucasian males for whom handshaking may be the most customary greeting
behavior in a business context. This finding extends evidence from previous studies of
handshakes (Chaplin et al. 2000; Stewart et al. 2008), and highlights the importance of
considering both ethnic and gender groups together in investigating the role of handshakes
on social appraisals.

Effects of Approach/Avoidance Behavior, Participant Ethnicity, and Host
Ethnicity on Appraisals of Social Interactions
Available evidence concerning ethnic/cultural differences in nonverbal affective behavior
suggests that North Americans tend to process emotional information more positively and
intensely compared to East Asians (Matsumoto and Hwang 2012). Given that North
American/individualistic and East Asian/collectivistic cultures are associated with a
greater focus on approach-oriented versus avoidance-oriented information processing,
respectively (Hamamura et al. 2009), we expected that social appraisals of interactions
involving approach and avoidance behaviors would be more positive in Caucasian than in
East Asian participants; the results lent support to this hypothesis. This finding is overall
consistent with previous evidence showing that North Americans tend to appraise emotional situations as more pleasant than East Asians (Mesquita and Walker 2003).
Interestingly, social appraisals for interactions involving avoidance behaviors were
significantly more positive for Caucasian than for East Asian hosts in both Caucasian and
East Asian participants. This might be due to different criteria for categorizing ingroup
versus outgroup members across cultures. Specifically, North Americans are more likely to
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exhibit evaluative ingroup bias based on the perceived social group categories than East
Asians, who may do so on the basis of relational connections (Brewer and Chen 2007;
Yuki and Takemura 2014). Therefore, it is possible that Caucasian participants in the
present sample attended more to ethnic differences in host avatars, and appraised avoidance behaviors displayed by their ingroup members more favorably compared to those
displayed by outgroup members.
The extent to which our East Asian participants perceived East Asian hosts as ingroup
members may be less clear. Nevertheless, the finding that East Asians’ social appraisals of
avoidance behaviors displayed by ethnically ingroup members were less positive (more
negative) than those by outgroup members is consistent with the values typically endorsed
by East Asian collectivistic cultures. In particular, collectivistic cultures tend to value
group harmony, conformity, and belongingness (Brewer and Chen 2007; Markus and
Kitayama 1991), and are also associated with decreased tolerance for deviant or unfair
behaviors by ingroup members (Hornsey et al. 2006; Mu et al. 2015). Thus, it is possible
that East Asians’ more negative appraisals of ingroup members signaling a lack of interest
in further business interaction may be due to their sensitivity to norm violation associated
with collectivistic cultural values.

Effects of Approach/Avoidance Behavior, Participant Gender, and Host
Gender on Appraisals of Social Interactions
Women are generally more expressive in their nonverbal affective behaviors and are more
sensitive to those displayed by others compared to men (Fischer and LaFrance 2015; Hall
and Matsumoto 2004; Mast and Sczesny 2010). Given women’s greater attention to subtle
nonverbal cues, we expected that social appraisals for interactions involving approach
behaviors would be more positive and those involving avoidance behaviors would be more
negative in female than in male participants. The results provided partial support to this
hypothesis, and showed that social appraisals of interactions involving approach behaviors
were more positive in female than in male participants, although there were no significant
differences in social appraisals of interactions involving avoidance behaviors between
female and male participants.
The finding regarding gender differences in approach behaviors is overall consistent
with previous evidence suggesting that women are generally more sensitive and reactive to
others’ dynamic positive emotional expressions (e.g., smiling) than men (Krumhuber et al.
2007). The absence of significant differences in social appraisals of avoidance behaviors is
somewhat surprising, given evidence identifying females’ biases toward negative emotional information (Meyers-Levy and Loken 2015). One possible explanation for this null
result concerns the role of stimulus type, given that gender differences have not always
been observed in explicit recognition of dynamic negative emotional expressions (Kret and
De Gelder 2012). It should be noted, however, that these results regarding the interaction of
participant gender and approach/avoidance behaviors should be treated and interpreted
with caution, as the observed effect becomes only marginally significant with equal
numbers of Caucasian and East Asian stimuli.
In discussing the results concerning our manipulation of the approach and avoidance
conditions, it is important to note that participants’ social appraisals of these behaviors
were mostly based on whole-body nonverbal behaviors signaling approach and avoidance
intentions, respectively (see also Fig. 1), rather than on subtle differences in facial
expressions that conveyed emotions congruent with each behavior. This is based on postexperiment debriefings in which the majority of the participants explicitly commented that
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their appraisals were influenced by the posture or body language of the hosts. These
findings not only confirm the successful manipulation of the ‘‘approach’’ and ‘‘avoidance’’
behaviors through our whole-body nonverbal behavior cues, but also speak to the validity
and appropriateness of this manipulation to investigate the role of ethnic and gender
differences in social appraisals.

Limitations and Future Directions
The following limitations of the present study should be mentioned. First, although justified by the composition of the local targeted subject population, the present analyses were
based on a subset of the experimental stimuli consisting of the unequal proportions of
Caucasian and East Asian hosts. Importantly, however, analyses carried out with equal
proportions of Caucasian and East Asian stimuli overall yielded similar results, thus
showing that the findings reported here are not driven by the difference in the number of
stimuli representing the two ethnic groups. To minimize the effect of possible confounds
due to disproportionate number of trials, future studies may consider using experimental
paradigms with a balanced design for targeted comparisons of specific ethnic groups (e.g.,
Dew and Ward 1993; Matsumoto and Kudoh 1993), even though this might reduce the
ecological validity given by the stimulus proportion that mimics the ethnic composition of
the targeted subject population.
Another limitation is related to the composition of the present subject sample. Our East
Asian subsample consisted predominantly of international students from China and South
Korea with limited experience of living abroad. However, strictly targeting one ethnic/cultural group may yield more robust differences in social appraisals when compared to
a Caucasian subsample. In addition, there is evidence suggesting that, while Asian international students recruited in North America show attentional biases consistent with Asian
cultural values, the magnitude of such biases is weaker than those exhibited by a sample
recruited in Asia (Masuda et al. 2012). This suggests a potential effect of bicultural
exposure on social cogntion. Future studies would benefit from multi-site investigations,
which may help minimize the effect of acculturation.
Furthermore, in the present study, we were unable to collect data regarding the detailed
assessment of host ethnicity from the original sample. Although the data obtained from an
independent sample yielded promising results, future studies should thoroughly examine
the perception of host ethnic characteristics within the same samples.
Finally, with respect to gender differences in social appraisals, one manipulation of
possible interest concerns the role of context. For instance, women are more sensitive not
only to nonverbal cues than men, as reviewed above, but also to subtle differences in the
experimental context, as shown by previous studies of social cognition and decisionmaking (Croson and Gneezy 2009). Therefore, future research examining gender differences in social appraisals should consider exploring the possible role of social context (e.g.,
formal business interaction vs. informal casual interaction) in social appraisals.

Conclusions
Despite these limitations, the present investigation makes important novel contributions to
the literatures on handshaking, in particular, and nonverbal communication, in general. By
using a comprehensive experimental design with ethnicity and gender examined both at the
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level of the target and perceiver, the present study sheds light on the role of ethnicity and
gender in the effect of handshake and approach/avoidance behaviors on social appraisals,
in the context of business interactions. Our results provide evidence regarding the role of
these factors in the perception and evaluation of handshakes, as a customary greeting
behavior in Western cultures particularly among males, and in those of general nonverbal
affective cues signaling approach and avoidance intentions. Overall, these findings advance
our understanding of the interaction of ethnicity and gender on the appraisals of nonverbal
behaviors, and have implications for clarifying factors that may lead to successful
social interactions in the context of growing diversity in our society.
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