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Abstract

It is well known that people’s perceptions of traits, such as trustworthiness or dominance, are
influenced by their facial expressions (Van Der Zant et al.,, 2021). While studies regarding trait
judgements and emotional cues have primarily been based on facial expressions, with literature
beginning to analyse postural cues, few studies have explored this judgement concerning vocal
emotional cues. As people do not only receive facial expressions when forming judgements about
other people's traits, this study aims to examine the trait judgements of participants when presented
with faces and voices that portray various emotions. Participants (N = 89) judged the trustworthiness
and dominance of four identities (Female N = 2, Male N = 2) displaying four emotions (angry, happy,
sad, neutral) via facial and vocal emotional cues. The video clips displayed congruent emotional
expressions (both cues express the same emotion) or incongruent expressions (cues express different
emotions). As predicted, happy facial expressions were judged to be the most trustworthy and angry
facial and vocal expressions were viewed as most dominant. Contrary to predictions, participants
perceived neutral voice cues as more trustworthy than all other emotion cues. Participants rated
incongruent happy face and neutral voice cues as more trustworthy than congruent happy cues.
Congruent angry stimuli were perceived as more dominant than all other incongruent stimuli. The

results demonstrate that vocal emotional expressions can influence trait judgements of others.
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Introduction

While we are often cautioned not to judge others by first impressions, the literature shows
this is precisely what we do. People make rapid and automatic judgements about another’s traits
based on facial appearance (Zebrowitz & Montepare, 2008). These judgements have important social
consequences as they extend to how we treat others, who we favour, and who we vote for (Oosterhof
& Todorov, 2009; Said et al., 2009; Zebrowitz, 2017). While these judgements are better than chance
in accurately predicting a person’s characteristics, they are often erroneous due to an
overgeneralisation of emotional expressions to trait judgements (Zebrowitz, 2017). For example,
neutral faces are rated on multiple trait dimensions via their perceived emotional expression, with
faces perceived to have positive valence or warmth resembling happiness and faces viewed as
threatening or dominant resembling anger (Said et al., 2009). This is consistent with the view that
perceptions of trustworthiness and dominance fundamentally underlie trait impressions (Zebrowitz,
2017). People are likely to consider someone more dominant if they appear to express even the
slightest anger, likewise for expressions of subtle happiness and trustworthiness (Van Der Zant et al.,
2021). Some literature suggests first impressions of facial expressions are linked to adaptive
information necessary for social interactions. That is trustworthiness judgements attempt to decipher
behavioural intentions that signal approachability or avoidance (Todorov, 2008). The perceived
trustworthiness of a face has been found to have a strong influence on social cues that influence
decision-making, such as investing money in a hypothetical trust game (van 't Wout & Sanfey, 2008).
Faces expressing anger are thought to signal avoidance and defence behavioural responses (Zebrowitz

& Montepare, 2008).

While extensive literature has explored this overgeneralisation hypothesis regarding facial
expressions, recent research has begun to explore whether other emotional cues contribute to this
effect. Investigating whether the same inaccuracies of overgeneralising exist when looking at

multimodal expression cues may help us understand these judgements holistically and how they are
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perceived in the real world. Emotion can be detected from cues other than faces, such as body
movement, body posture, and vocal intonations (Mondloch et al., 2013). Some studies suggest that
interpreting these cues, such as hand gestures and tone of voice, can influence emotion perception
and facial expressions (de Gelder & Vroomen, 2000; Hietanen & LeppANen, 2008; Mondloch et al.,
2013). Trustworthiness has been identified in vocal stimuli and postural gait, and dominance is rapidly
recognisable in postural emotional cues, detected in 40 ms (Van Der Zant et al., 2021). Head postures
also influence people's perceptions; heads tilted down holding a direct gaze are seen as less

trustworthy, more dominant, and with more negative valence (Zhang et al., 2020).

In some cases, non-facial cues, such as aggressive body cues, are more recognisable than facial
cues in constructed and real-life stimuli (Abramson et al., 2017). This further suggests that perceptions
of facial expressions may consider postural expressions in contextualising emotions. A study by
Mondloch et al., (2013) investigated whether conflicting emotions, presented through incongruent
cues, interfere with emotion perception and how this compares to congruent cues. Exploring
asymmetries in congruency allows for an understanding of how facial expressions and body postures
interact to influence each other. Mondloch et al. (2013) had participants make three alternative
judgements where the choice was forced for sadness, anger, and fear, three similar emotions in that
they are considered negatively valenced. Their results showed that for each facial expression, emotion
recognition accuracy decreased when presented with incongruent postures (sad face and angry
posture) and that the degree of influence each emotion had on each expression cue was variable and
independent. The overarching results showed that the accuracy and speed at which people recognise
emotional facial expressions are influenced by body postures. Similar results were found in a study by
Van Der Zant et al., (2021), which explored whether overextension of emotional expressions to trait
judgements in facial cues extends to postural cues. Participants completed a storybook task in which
they chose from two characters which person they would want to help them face a challenge. The
challenges would require a trustworthy or dominant person to help who had either congruent or

incongruent emotional cues. For example, one character might have an emotional face (happy or
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angry) and a neutral body, and vice versa. The results further confirmed what the literature shows:
happy faces are preferred over neutral expressions for trustworthy challenges, and angry postural cues
are preferred over neural ones for dominant challenges. This study provides evidence for differences
in how people are influenced by emotional expressions when making trait judgements depending on
which cues they receive. Van Der Zant et al. (2021) call for further investigation into other emotional
cues, like voice, as some emotions, such as happiness, are not easily recognised in postural cues. They
also bring attention to a limitation in their design where happy cues were only paired with trustworthy
challenges, and angry cues were only paired with dominant challenges. Thus, they highlight the need
for studies to investigate pairing happy and angry cues with trustworthiness and dominance traits to

explore how different emotion expressions influence trait judgements.

Literature on how vocal intonations influence trait judgements is generally surrounded by how
rapidly these judgements are made and their consistency across perceivers. Consistent with face and
body expressions, what is known is that people form spontaneous impressions about a person from
their voice (Lavan, 2023; Mileva & Lavan, 2023). A recent study by Mileva & Lavan (2023) explored the
time course of trait impressions from voices and found that impressions are formed rapidly. However,
unlike faces, perceivers required longer exposure times to the voices for impressions to stabilise.
Similar results were found by Lavan (2023), yet their analysis shows that impressions formed during
short exposure to voices often correlate with those formed after more prolonged exposure (Lavan,
2023). Similarly to postural cues, dominance is the fastest recognised in vocal impressions after only
25 ms of exposure (Lavan, 2023). Other research in this field has explored how social trait ratings of
faces and voices vary according to within- and between-person judgements. Lavan et al. (2021) found
that, unlike faces, impressions of social traits in voices have consistently more variability within people
than between people. This means people’s trait judgements of trustworthiness, dominance, and
attractiveness for the same person after hearing their voice differ significantly in different encounters
(Lavan et al., 2021). While this author found no literature on how multiple emotional expressions

interact or influence judgments for multiple traits, Tsankova et al. (2012) have explored the influence
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of facial and vocal emotional expressions in forming trustworthiness judgments. The study involved 25
adults watching multimodal clips from all possible neutral and trustworthy face and voice
combinations. Their study found that participants rated the most trustworthy stimuli combination as
trustworthy faces and neutral voices as the most trustworthy. The authors suggest that face cues are

superior to voice cues for trustworthiness judgements (Tsankova et al., 2012).

This study examined participants' trait judgements of trustworthiness and dominance when
presented with congruent and incongruent face and voice emotion cues. Past research shows
judgements of traits can be overgeneralised according to perceived emotions conveyed on neutral
faces (Said et al., 2009). Also, evidence indicates that trustworthiness is associated with happy cues,
and dominance is associated with anger cues (Oosterhof & Todorov, 2009; Said et al., 2009). Sadness
was included out of interest as another negatively valenced emotion but with low arousal. Thus,
participants were presented with video stimuli showing congruent (happy/happy) and incongruent
(happy/angry) face and voice cues and were required to rate the trustworthiness and dominance of
each stimuli. The incongruent stimuli enabled the authors to determine whether participants
preferred facial or vocal cues when judging the stimuli's trustworthiness and dominance. The
congruent stimuli allowed us to determine whether multimodal cues elicit expected patterns of results

for ratings of trustworthiness and dominance.

We expected participants to rate happy cues (face and voice) as more trustworthy and angry
cues (face and voice) more dominant than all other emotion cues. We also anticipated that participants
would rate congruent happy cues (happy/happy) as most trustworthy, with happy/neutral cues rated
slightly less trustworthy. Finally, we expected to see that happy facial expressions and neutral voice
cues were rated as more trustworthy than neutral face and happy voice cues. We expected to see a
similar pattern of anger and dominance where participants would rate congruent angry cues as most

dominant, with angry/ neutral cues rated slightly less dominant. Finally, we expected to see that angry
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facial expressions and neutral voice cues would be rated as more dominant than neutral face cues and

angry voice cues.

Method

Participants

Eighty-nine undergraduate psychology students (64 females, Mage = 19.64, age range: 17-43
years) participated in this study. An additional 14 students were excluded for failing to complete the
task (n = 6) or follow instructions (n = 8). Participants were recruited via the SONA research participants
system at the University of Adelaide and were compensated with partial course credit. An a priori
power analysis was conducted using G*Power (Faul et al., 2007) for a 4(facial expression) x 4(vocal
expression) x 2(trait) repeated measures ANOVA. To detect a small effect (f = 0.10) at 95% power and
an alpha of 0.05, the sample size required was 88, a number we exceeded. This study was approved
by the Human Research Ethics Committee at the University of Adelaide, approval number [blinded for

reviewl].

Materials

Stimuli. The facial expression stimuli used in the study were four Northern European
Caucasian identities (2 female, 2 male) comprising dynamic facial expressions drawn from Schalk et al.
(2011). Vocal expression stimuli were recordings from Sauter et al. (2010) of non-linguistic affect
vocalisations from native English speakers without professional training. Schalk et al. (2011) reported
an overall recognition rate of 81%, with Sauter et al. (2010) reporting 76.40% for amusement, 79.75%
for anger, and 68.77% for sadness. Participants were presented with isolated stimuli, including 18 facial
expressions, followed by 18 vocal recordings, shown separately for each identity. The facial expression
clips and the vocal expression recordings were combined using Microsoft Clipchamp to create a series

of multimodal face-voice emotion cues for each identity. There were 64 unique stimuli created by using
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all possible combinations of face-vice pairings. Of these emotion cues, 16 were congruent, where the
emotion for both face and voice cues were the same, and 48 were incongruent emotion cues. The

multimodal clips ranged from 1 to 2 seconds.

The research plan stated there would be 128 trials based on emotion cues drawn from 4
female and 4 male posers. After closer examination of the Sauter et al. (2010) stimulus set, only 2

complete female identities could be established, limiting the number of trials this study could conduct.

Procedure. Participants enrolled in our study via SONA were subsequently directed to a
Qualtrics survey. Consent was obtained, and demographic information was collected, such as age,
gender, and time living in Australia. A practice question displaying a character from the animated movie
‘Inside Out’ exhibiting the emotion of anger was completed where the participants rated characters
perceived level of trustworthiness and dominance. Participants then completed the test trials.
Participants rated the multimodal clips on traits of trustworthiness and dominance using a 5 pt Likert
Scale ranging from ‘not at all (1)’ to ‘completely (5)° (Appendix). The 64 multimodal clips were
presented in a randomised order. After rating the multimodal clips, participants then rated the isolated
emotion cues. The isolated facial expression emotion cues were presented first, in a randomised order,
followed by the isolated vocal emotion cues, presented in a random order. Isolated stimuli were
collected for control purposes to assess the recognisability of emotional cues in this sample. A
debriefing section concluded the survey with the option of participants providing their email if they

wish to be provided with results when published.

Analysis Plan. Jamovi was used to conduct statistical analysis of trustworthiness and
dominance in the data. To test the hypotheses two 4 (facial expression: happy, neutral, angry, sad) x 4
(vocal expression: happy, neural, angry, sad) repeated measures ANOVAs were run'. Assumptions were

assessed with a Greenhouse-Geisser test, and appropriate analysis was run according to normality

I Initial ANOVAs that also included gender as a factor found no main effects or interactions related to gender.
Thus, gender was omitted from the presented analyses.
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results. Bonferroni-corrected post-hoc tests were conducted to follow up significant effects. First, the
analysis compared trait ratings for isolated, congruent, and incongruent emotion cues. The DV was the
average rating of trustworthiness or dominance assigned to each stimulus. Next, the analysis
compared trait ratings for congruent and incongruent stimuli to examine whether participants rated
congruent stimuli higher on the expected trait than incongruent stimuli. The DV was the proportion of
emotion cue type labelled as the expected trait. Finally, to examine participants' judgements of facial
and vocal expressions, the analysis compared emotion cue x trait interactions with the DV being the
proportion of each emotion cue (face and voice) participants judged as the expected trait (trustworthy

or dominant).

Results

Trustworthy Judgements

A 4 (facial expression: happy, sad, angry, neutral) x 4 (vocal expression: happy, sad, angry,
neutral) repeated measures ANOVA, using the average rating of trustworthiness assigned to each
stimulus as the DV, showed a significant main effect of face (Figure 1), F(3,264) = 114.51, p <.001, n%
= 0.57. Bonferroni-corrected follow-up t-tests (alpha level =.05/16 - .0031) indicated that happy face
stimuli were rated as most trustworthy, followed by neutral, sad, and finally angry faces (all ps < .001),
with a large effect size (n% = 0.57). Neutral faces were rated as more trustworthy than sad faces,
neutral/sad t(88) = 6.54, p <.001, and angry faces were rated as least trustworthy, angry/neutral t(88)

=-11.89, p <.001, angry/sad t(88) =-11.89, p < .001.
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Figure 1

The mean trustworthiness ratings for face emotion cues.

Note. Dots represent individual data points. Error bars represent standard errors.

There was also a main effect of voice (Figure 2), F(3,264) = 21.41, p < .001, n?% = .20. A
significant main effect was found of voice emotion cues with a large effect size (n?, = .20). Bonferroni-
corrected post-hoc results showed that neutral voices were rated more trustworthy than sad, t(88) =
5.20, p <.001, and angry voices, t(88) = -6.41, p < .001 (see Figure 2), but similar to happy voices t(88)
=-1.15, p = 1.00. There was no difference between neutral and angry or sad voices, t(88) =-1.39, p =

1.00.
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Figure 2

The mean trustworthiness ratings for voice emotion cues.

Note. Dots represent individual data points. Error bars represent standard errors.

Multimodal Trustworthy Judgements

The main effects of face and voice were qualified by a significant face x voice interaction (Figure
3), F(9,792) = 9.66, p < .001, n?p = .01. Below | examine the influence of the face-voice pairings,

grouped by the facial expression presented.

Happy Faces

The Bonferroni-corrected post-hoc tests show that participants perceived higher
trustworthiness of the incongruent stimuli of happy faces and neutral voices t(88) = 5.64, p < .001.
Congruent stimuli of happy faces and voices were less trustworthy, t(88) = 3.63, p = .06, with happy

faces with sad voices the next least trustworthy, t(88) = -1.32, p = 1.00, and happy faces with angry
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Figure 3

The mean trustworthiness ratings for face and voice emotion cues.
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Note. Dots represent individual data points. Error bars represent standard errors.

voices the least trustworthy, t(88) = 6.64, p < .001. This interaction effect disconfirms the second
hypothesis, as happy facial expressions when paired with neutral voices were rated as more

trustworthy than happy facial expressions and happy vocal expressions.

Neutral Faces

The congruent stimuli of neutral faces and voices were perceived as more trustworthy than
the incongruent stimuli of neutral faces and happy voices. Neutral faces with sad and angry voices

were rated as the least trustworthy.

Sad Faces

When paired with sad faces, voice interactions of all emotions showed little influence on

trustworthiness ratings, with congruent stimuli of sad faces and voices and incongruent stimuli of sad
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faces and happy voices showing an almost linear relationship. Sad faces with neutral voices were rated

slightly less trustworthy, and sad faces and angry voices were rated as the least trustworthy.

Angry Faces

Similar, almost linear results were found for angry faces and voice pairings. Angry faces and
neutral voices were perceived as most trustworthy, with angry faces and happy voices slightly less
trustworthy. Congruent stimuli of angry faces with angry voices were rated less trustworthy, with angry

faces and sad voices rated as least trustworthy overall.

Happy face/Neutral voice vs. Neural face/Happy voice

Hypothesis 3 predicted that participants would perceive higher trustworthiness of happy faces
and neural voices than neutral faces and happy voices. Post-hoc tests comparing these two stimuli

found a significant difference, t(88) 5.64, p < .001. Thus, hypothesis 3 was confirmed.

Trustworthiness Summary

Overall, the main effect for face showed that happy facial expressions were judged as the most
trustworthy. However, although we predicted that a similar pattern would be found for vocal
expressions, this was not the case. Rather, neutral vocal expressions were judged as most trustworthy.
These differences in main effects suggest that participants judge neutral voices differently from neutral
faces when paired with neutral faces and neutral voices. The Bonferroni-corrected post-hoc tests

confirmed the third hypothesis.

Dominance Judgements

A 4 (facial expression: happy, sad, angry, neutral) x 4 (vocal expression: happy, sad, angry,
neutral) repeated measures ANOVA, using the average rating of dominance assigned to each stimulus
as the DV, showed a significant, large main effect of face (Figure 4), F(3,264) = 64.68, p < .001, n?p =
0.42. Bonferroni-corrected follow-up t-tests (alpha level = .05/16 = .0031) indicated that angry stimuli

were rated as most dominant, followed by neutral, happy, and finally sad faces (all ps <.001). Neutral
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Figure 4

The mean dominance ratings for face emotion cues.

Note. Dots represent individual data points. Error bars represent standard errors.

faces were rated as more dominant than happy faces, neutral/happy t(88) = -2.30, p = 0.15, and sad
faces were rated as the least dominant, sad/happy t(88) = 7.01, p < .001, sad/neutral t(88) = 10.00, p

<.001.

There was also a large main effect of voice (Figure 5), F(3,264) = 94.62, p < .001, n%p = .52.
Bonferroni-corrected post-hoc tests showed that angry voices were rated as most dominant, followed
by neutral, happy, and finally sad voices (all ps < .001). Neutral voices were rated as similar to happy
voices, neutral/happy t(88) =-1.98, p = 0.30, and sad voices were rated as least dominant, neutral/

sad t(88) = 10.48, p <.001, happy/sad t(88) =9.30 , p <.001.
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Figure 5

The mean dominance ratings for voice emotion cues.

Note. Dots represent individual data points. Error bars represent standard errors.

Multimodal Dominance Judgements

The main effects of face and voice were qualified by a significant face x voice interaction
(Figure 6), F(9,792) = 8.32, p <.001, n?p = .09. Below | examine the influence of the face-voice

pairings, grouped by the facial expression presented.

Angry Faces

Bonferroni-correction post-hoc results show congruent stimuli of angry faces and voices were
perceived as most dominant (Figure 6). Angry faces with neutral voices were less dominant,
angry/neutral t(88) = 4.58, p = .002, followed by happy voices, angry/happy t(88) = 2.47, p = 1.00, and

finally sad voices were rated the least dominant, angry/sad t(88) = 8.98, p = < .001. This interaction
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Figure 6

The mean dominance ratings for face and voice emotion cues.
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confirms the second hypothesis as congruent angry stimuli were rated as more dominant than all other

emotion cues.

Neutral Faces

Neutral faces with angry voices were perceived as the most dominant, with congruent neutral

stimuli following. Neutral faces with happy voices were rated less dominant, and neutral faces with

sad voices were perceived as the least dominant emotional cue combination.

Happy Faces

Incongruent happy faces with angry voices were perceived as more dominant than congruent

happy face and voice stimuli. Happy faces and neutral voices were rated slightly less dominant, with

happy faces and sad voices the least dominant.
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Sad Faces
Sad faces with angry voice cues were rated as most dominant, with sad faces and neutral
voices perceived as less dominant. Sad faces and happy voices were perceived as slightly less

dominant, with congruent sad face and sad voice emotion cues judged as least dominant.

Angry face/Neutral voice vs. Neutral face/Angry voice

Hypothesis 3 predicted that participants would perceive higher dominance of angry faces and
neutral voices than neutral faces and angry voices. However, the post-hoc test comparing these two

stimuli found no difference, t(88) = 0.32, p = 1.00. Thus, hypothesis 3 was not confirmed.

Dominance Summary

Overall, the main effect of face showed that angry facial expressions were judged as the most
dominant. This pattern of results is also observed for the main effect of voice, where angry vocal

expressions were rated the most dominant overall. However, the third hypothesis was not confirmed.

Discussion

This study shows that, like emotional facial expressions, emotional vocal expressions can also
influence first impressions of others. Participants judged happy faces as the most trustworthy emotion
and angry faces as the most dominant emotion. This pattern of results is consistent with previous
literature (Mileva et al., 2014; Oosterhof & Todorov, 2009; Said et al., 2009; Todorov, 2008; Van Der
Zant et al.,, 2021). This study aimed to better understand whether overgeneralising emotional
expressions to trait judgements exist in vocal emotional expressions, as found in emotional postural
expressions (Van Der Zant et al., 2021). The results of this research provide supporting evidence that
people associate angry vocal expressions with dominance more than happy, neutral, and sad vocal
expressions. Results also suggest that neutral vocal expressions are perceived as more trustworthy
than happy vocal expressions. This was unexpected, given the literature suggests happiness is most

closely associated with the trait of trustworthiness in facial and postural emotional cues.
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Interestingly, neutral voices were also judged to be more trustworthy when paired with a
happy face than happy voices paired with a happy face. When viewed as isolated stimuli, neutral faces
and voices had higher averages than happy faces and voices. Our findings suggest that neutral voices
may not influence trustworthiness judgements of happy faces. Instead, participants may have
overextended neutral face and voice emotion cues to judgements of trustworthiness more than happy
emotional cues. As judgements of traits from emotionally neutral faces can be driven by the perceived
similarity of faces to emotional expressions, participants may have judged the structure of the isolated
neutral faces to be similar to happy emotional expressions, which may have driven the high judgement
of trustworthiness (Said et al., 2009; Todorov, 2008). However, whether any relationship such as this

might extend to neutral voice cues is unknown.

Our results show an interesting overall comparison between face-voice interactions. Figures 3
and 6 show more significant variation in voice cue interactions with face cues for dominance ratings
than for trustworthy ratings. For example, in Figure 3, the 4 voice emotions are clustered tightly
together for angry, neutral, and sad faces. In fact, the voice cluster for sad faces shows an almost linear
pattern, suggesting that when presented with a sad face, each of the 4 voice emotions make no impact
on the judgements of trustworthiness. This is especially true for the 4 voice emotions on angry faces.
In contrast, Figure 6 shows much more variation in the data points spread for the 4 voice emotions on
each facial expression for perceptions of dominance. For example, dominance ratings for sad faces
show angry voices as clearly dominant, with neutral and happy voices similarly less dominant and sad
voices again less so. This suggests that emotional vocal expressions, when seen with emotional facial

expressions, have a greater influence on trait ratings of dominance than on ratings of trustworthiness.

A curious aspect of our analysis is that angry, neutral, and happy voices paired with a happy
face were perceived as more dominant than when paired with a sad face. No variability was found
when sad voices were paired with happy and sad faces, suggesting that these emotion cue interactions

were perceived similarly on their level of dominance. As sadness and anger are both negatively
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valenced (unpleasant) emotions, and happiness is positively valanced (pleasant), it could have been
expected that sadness would follow a similar pattern to anger for face-voice interactions. However,
our results might be explained by the fact that happiness and anger are highly aroused emotions,

whereas sadness is not (Mondloch et al., 2013).

Furthermore, perceptions of emotional expressions offer the perceiver information that
determines their behavioural response, such as approaching or avoiding (Zebrowitz & Montepare,
2008). High dominance ratings of angry voices and happy faces may indicate that participants weighed
the happy face cue more heavily. This means that participants may have judged the happy face/angry
voice combination as signalling approach behaviours; these evaluations are automatic for facial
expressions (Todorov, 2008). As facial expressions are vital for determining and guiding social
interactions and adaptive behaviours, even small traces of emotional expressions can signal approach
behaviours, and our participants were presented with fully expressive dynamic, happy stimuli

(Zebrowitz & Montepare, 2008).

Our findings show that participants rated angry faces and neutral voices similarly to neutral
faces and angry voices. These findings were unexpected, as it was predicted that angry facial
expressions, when paired with neural vocal expressions, would be seen as more dominant. Given the
strong association between ratings of dominance and angry faces and voices and the significantly
lower dominance ratings of neutral faces and voices, the results imply that when these face-voice cues
are paired, they directly influence perceptions of dominance. Participants weigh angry emotion cues
less when paired with neutral emotional cues. These conclusions are tentative as only four identities
and all of similar appearances were involved in his study. However, these findings have interesting
implications for how we view the influence of vocal and facial expressions on impressions, especially
since anger is so closely associated with avoidance behaviours, as stated above. As this study does not

explore behavioural responses concerning these trait judgments, it cannot be determined whether
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meeting a person expressing an angry face but having a neutral-sounding voice, and vice versa, would

influence or change how that person might respond in social interactions.

A limitation highlighted in the results of the neutral voice and face ratings of trustworthiness
shows that the stimuli used may not represent what their emotional recognisability ratings suggest
when presented in this way. No literature can be found by this author where neutral emotional
expressions were rated more strongly for trustworthiness than happy emotional expressions. Thus,
future research may need to include alternative stimuli, such as happy emotional expressions, that

correlate more strongly with trustworthiness.

Another potential limitation of this study is that first impressions of faces and voices are
formed quickly, and initial impressions can influence later impressions (Lavan, 2023; Willis & Todorov,
2006). As this study included 64 multimodal video clips from only four identities, trait ratings of the
stimuli observed later in the trials may have been influenced by impressions formed earlier in the
study. Furthermore, the number of students who began the trials but did not complete them towards
the end, making their results void (n = 8), may suggest that the number and repetitive nature of the
trials impacted people’s concentration and ability to complete the task. Perhaps future research should
consider this when designing how many multimodal video clips participants view and perhaps include

more identities.

Along with highlighting only 4 identities were included who came from Northern European
backgrounds, the vocal stimuli included only 4 identities from native British heritage. While the sample
of participants included in this study was diverse, and the size required to achieve the required power
for analysis was achieved, the stimuli themselves were not diverse. While the availability of identity
was limited in the stimulus sets used and the scope of this study was limited, more representative
stimuli should be sought or created. Future research aiming to explore this area should ensure a

diverse range of stimuli are included if true generalisability is to be achieved.
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Future research might expand the findings of this study in many ways. This study focused on
trustworthiness and dominance, which strongly underlie impression judgements and social
interactions. Expanding trait impressions that correlate with emotions similar to those included in this
study would offer more profound insight into the valance/arousal and approach/avoid theory of
impression judgements. For example, happiness often correlates with traits such as being responsible,
confident, caring, and attractive, and anger is often associated with being aggressive, threatening,
mean, and unhappy. Another approach could include more emotions associated with valance and
arousal, such as pride, a dominant positively valenced emotion, or fear, another dominant negatively

valenced emotion. Other emotions could include surprise or disgust.

Recent work around emotional facial and postural cues shows that judgements of traits differ
between adults and children. Postural emotional expressions influence judgements of traits for
trustworthiness and dominance in adults, but these postural cues develop throughout childhood (Van
Der Zant et al., 2021). Whether a similar pattern exists for vocal expressions would be an interesting
area of study, especially given the recent events of the COVID-19 pandemic. Mandatory mask-wearing
for extended periods meant that people could not have facial emotional expressions as a source of
information when forming impressions about people’s traits. Mask-wearing has been strongly
correlated with worse emotional recognition for children aged 7-12, especially for happy, sad, and
fearful emotions (Chester et al., 2023). Studies have investigated how extensive mask-wearing has
altered how people attend to facial cues. For example, people have learned to focus on visual cues
from the eyes more heavily if exposed to prolonged mask-wearing (Barrick et al., 2021). However, little
has been explored about whether postural and vocal emotional expressions were leaned on more
heavily to inform judgments and impressions during and after this time. This is a critical area of
research with respect to developmental psychology and how children’s judgements of traits are

impacted over time.
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Moving forward, it is vital that future studies holistically explore the effects various emotional
expressions have on trait judgements. People make judgements about others quickly and, as we now
know, take into consideration more than just facial expressions when determining their behavioural
and social responses. In the real world, people do not see others as isolated stimuli or video recordings
of any one expression cue alone. Instead, people consider others’ facial, vocal, and postural
expressions to form judgements about that person, so research must explore these interactions
together. In doing this, research will better inform how perceptions of others' traits are influenced by
all emotional cues available to them. This is important as these judgements affect how we view and

treat others.

Conclusion

The finding that happy faces had the greatest influence of trustworthiness, yet this was true
for neutral voices highlights that how emotional information is presented to us may alter our
judgements. As no variation was found between angry and neutral face-voice interactions, it can be
suggested that vocal emotional expressions influence the judgements of facial emotional expressions
when viewed as multimodal stimuli. Research has extensively explored emotional facial expressions as
a factor for influencing judgements of people’s traits. However, this provides further evidence for the

need to study this phenomenon over multiple emotional cues.
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Appendix

Example test trail.

)

THE UNIVERSITY
+ADELAIDE
How would you rate this person?
Neither a
little nor a
Not at all A little bit lot Alot Completely
Trustworthy O O O O O
Dominant O B O O O





