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Abstract Faces and voices, in isolation, prompt consistent social evaluations. However,
most human interactions involve both seeing and talking with another person. Our main
goal was to investigate how facial and vocal information are combined to reach an integrated person impression. In Study 1, we asked participants to rate faces and voices
separately for perceived trustworthiness, attractiveness, and dominance. Most previous
studies relied on stimuli in which extra-vocal information (e.g., verbal content, prosody)
may have confounded voice-based effects; to prevent these unwanted influences, we used
brief, neutral vowel sounds. Voices, like faces, led to the formation of highly reliable
impressions. Voice trustworthiness correlated with voice attractiveness, mirroring the
relation between face trustworthiness and attractiveness, but did not correlate with voice
dominance. Inconsistent with the possibility that face and voice evaluations are indicative
of real character traits, we found no positive correlations between judgments of trustworthiness or dominance based on faces and the same judgments based on voices (there
was also no correlation between face attractiveness and voice attractiveness). In Study 2,
we asked participants to evaluate male targets after seeing their faces and hearing their
voices. Faces and voices contributed equally to judgments of trustworthiness and combined
to produce a significant interaction effect. For attractiveness, faces were given more weight
than voices, possibly due to the predominantly visual character of the attractiveness
concept (there was no interaction effect). For dominance, the reverse pattern was true, with
voices having a larger effect than faces on final judgments. In this case the auditory cues
may be perceived to be more reliable because of the strong links between voice pitch,
masculinity, and dominance.
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Introduction
First impressions may play an important role in social and economic interactions
(Hamermesh 2011; Rezlescu et al. 2012; Todorov et al. 2005; Zebrowitz and McDonald
1991). Two of the critical cues used to derive first impressions are faces and voices, which
are rich sources of socially relevant information. Looking at a face or hearing a voice we
can reliably infer an individual’s sex, age, identity, and emotional state (e.g., Banissy et al.
2010; Meyer et al. 2007; Sauter et al. 2010; Scott 2008). But faces and voices also prompt
spontaneous evaluations related to attractiveness, and to character traits such as trustworthiness and dominance (Willis and Todorov 2006; Vukovic et al. 2011). These evaluations are highly consistent across observers (Oosterhof and Todorov 2008). Although a
relatively large body of research has examined face- and voice-based impressions independently, there is less research investigating the interaction between the two. The main
goal of the current study was to examine how face and voice information combine to form
an integrated person impression.
We focused on evaluations of trustworthiness, attractiveness, and dominance for two
reasons. First, an influential model of facial trait perception (Oosterhof and Todorov 2008)
suggests that judgments of trustworthiness and dominance may account for the majority of
variance in a large number of face-based judgments. The model is consistent with other
two-dimensional models of social perception proposed previously, according to which
most person impressions can be reduced to warmth and competence (Fiske et al. 2007) or
affiliation and dominance (Wiggins et al. 1989). Second, attractiveness has been proposed
to contribute to the overall accuracy of trait judgments. Previous studies suggested that
participants may perform above chance when making face-based trait judgments (e.g.,
Jones et al. 2012; but see Olivola and Todorov 2010), and prior work suggests that
attractiveness cues influence these judgments (e.g., Albright et al. 1988; Little and Perrett
2007).
Our study also aimed to improve the auditory stimuli used to study voice-based
impressions. Most previous studies used sentences and words, raising the possibility that
the observed effects were linked to extra-vocal information. Pear (1931) conducted one of
the first studies on voice-based impressions through a British radio station. Four-thousand
listeners estimated several characteristics of nine readers. The best predictions were about
age and sex; a result which was later confirmed by Allport and Cantril (1934). These
results, and many of the results from subsequent studies investigating voiced-based
impressions, are confounded by cues such as semantics and intonation within speech
(Kramer 1963). An early attempt to address such confounds comes from Scherer (1972)
who used scrambled voice clips from longer conversations to demonstrate that peer, rather
than self, ratings better correlate with viewer ratings of American and German target
personality traits. While Scherer’s splicing technique eliminated the semantics confound, it
failed to control for emotional prosody, pitch, and volume. Other studies have used single
spoken words (e.g., Aronovitch 1976; Berry 1991; McAleer et al. 2014) as a way to control
for speech confounds while investigating voice impressions. However, even single spoken
words provide information on top of basic voice information, such as accents, that can bias
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the trait evaluations. Our goal was to isolate voice information similarly to how face
information is isolated when we look at photographs, and understand how the two types of
information interact to provide trait cues.
In the literature, there have been several attempts to investigate the relative effects of
voice-based and face-based information when the two are presented together. Most realworld interactions involve simultaneous access to facial and vocal information; therefore, it
is important to understand the relative influences of each, and the interaction between the
two. Zuckerman et al. (Zuckerman and Driver 1989; Zuckerman et al. 1990, 1991, 1995)
have extensively investigated the relative effects of voice and face attractiveness on trait
judgments. Specifically, Zuckerman and Driver (1989) observed that vocal attractiveness
and facial attractiveness have similar influence on personality judgments (i.e., both led to
more positive judgments). Furthermore, the effect of both modalities was reduced when
engaging with both voice and face stimuli at once, highlighting the interaction between the
two; a finding that has been replicated within the original study and by others (e.g., Berry
1990, 1992). Further work by Zuckerman and Colleagues (e.g., Zuckerman et al. 1990,
1991, 1995) has also demonstrated that manipulation of either voice or face attractiveness
affects subsequent trait and attractiveness judgments (in the unaltered modality). This work
provides robust evidence of the importance of both face and voice attractiveness during
trait judgment. While the above research demonstrates robust findings related to speech, it
does not allow for inferences to be made about the similarity of face and pure voice based
impressions. Namely, due to accent, inflection, and emotional prosodies present in
Zuckerman and Driver’s (1989) voice stimuli, it is unclear to what extent voice alone has
contributed. We used one-second clips of vowel annunciation [similar to those used by
Collins (2000), Latinus and Belin (2012)] to control for the aforementioned confounds as
well as to ensure that auditory and visual stimuli are comparable.
The current study aims to extend the findings of Zuckerman and Driver (1989),
Zuckerman et al. (1990, 1991, 1995), Zuckerman and Sinicropi (2011) by investigating the
importance of voice- and face- based cues when judging neutrally presented targets on
three dimensions: attractiveness, dominance, and trustworthiness. In Study 1, we validate a
novel set of neutral voice and face stimuli and examine the intramodal and intermodal
correlations. In Study 2, we examine how face and voice evaluations combine to form an
integrated person impression.

Study 1: Independent Evaluations of Voices and Faces
Method
Participants
We recruited online participants through Amazon mechanical turk. Results from webbased samples of participants have been shown to have comparable means, standard
deviations, and internal reliability as those from lab-based samples (Berinsky et al. 2012;
Buhrmester et al. 2011; Germine et al. 2012; Horton et al. 2011). Participants were USbased and had a task completion rate of at least 95 %, an indicator of good previous
performance.
Two hundred ninety-eight mechanical turks (MTurks) rated the voice and face stimuli in
exchange for $.60. Fifteen MTurks were excluded because of abnormally low variance in
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ratings in at least one block (cut-off threshold .7, corresponding to the bottom 5 % in a
normal distribution with mean 3.3 and standard deviation 1.6 as in our sample; ratings were
from 1 to 9). Therefore, we analyzed the ratings from 283 participants (age range 18–67,
mean age 31.1, SD = 11.9; 141 female).
Voice and face stimuli. We obtained audiovisual material from 41 volunteers (age range
19–49, 19 female) recorded in a sound proof chamber. Volunteers were asked to face the
camera and pronounce five English vowels lasting approximately one second each, in
various expressions (neutral, happy, angry, surprised, disgusted, fearful and sad, in this
order). Each vowel-expression was repeated once.
For the current study, we selected as voice stimuli the first neutral expressions of vowels
A, E, and O (we discarded I and U because of the potential verbal loadings). Stimuli were
normalized to a standard intensity level using Audacity (http://audacity.sourceforge.net).
The face stimuli were full grayscale head shots in neutral expression. The volunteers were
grouped into ‘white British’ (WB) (n = 26; nine female) and ‘other’ (OT) (n = 15; ten
female) based on their reported ethnicity.

Table 1 Interrater agreements and reliabilities for independent social evaluations of voices and faces
(italicised)
Trait judgment

Trustworthiness

Attractiveness

Dominance

Stimuli

Sample
size (n)

White british targets (26)

Other targets (15)

Interrater
agreement (r)

Reliability
(a)

Interrater
agreement (r)

Reliability
(a)

Vowel
A

30

.29

.93

.09

.76

Vowel
E

31

.23

.90

.08

.71

Vowel
O

40

.25

.93

.08

.79

Faces

101

.28

.97

.21

.97

Vowel
A

30

.24

.91

.10

.77

Vowel
E

30

.30

.93

.10

.79

Vowel
O

29

.33

.93

.15

.83

Faces

89

.33

.98

.42

.98

Vowel
A

29

.22

.88

.36

.93

Vowel
E

31

.22

.90

.26

.92

Vowel
O

33

.22

.90

.19

.88

Faces

93

.37

.98

.35

.98

Stimuli were recorded from 26 white British individuals and 15 other individuals. Note that Cronbach’s a
tends to increase with sample size (number of raters); therefore the slightly higher reliabilities for face
stimuli may simply be due to larger sample size. White British targets (in bold) were selected for subsequent
analyses. Other targets were discarded because of lower consistency of judgments

123

Author's personal copy
J Nonverbal Behav (2015) 39:355–370

359

Procedure
In a between-subjects design, MTurks were randomly assigned to one of nine [three trait
evaluations (trustworthiness, attractiveness, dominance) 9 three vowels (A, E, O)] conditions. They were instructed to provide judgments on the assigned trait (e.g., attractiveness) for the 41 vocalizations of the assigned vowel as well as judgments on the same
assigned trait for the 41 neutral face stimuli. Face stimuli did not differ according to vowels
(i.e., the same faces were presented regardless of the vowel condition), thus the number of
ratings per trait, for face stimuli, was approximately triple the number of ratings per vowel,
per trait, for voice stimuli. The ratings ranged from 1 (not at all trustworthy/attractive/
dominant) to 9 (extremely trustworthy/attractive/dominant). The trials were blocked as
follows: WB voices, WB faces, OT voices, OT faces. The order within each block was
randomized. The block order was fixed to allow discarding the stimuli groups not passing
the validation criteria (we anticipated that the OT judgments would have lower reliability).

Results
Random allocation of MTurks to condition groups aimed to ensure the groups were
comparable in terms of participant characteristics. Chi square values for 3-by-3 contingency tables (trait-by-vowel) confirmed the groups did not differ for total number of
participants (p = .900), number of female participants (p = .622), or number of Caucasian
participants (p = .460). A two-way ANOVA confirmed there was no difference in age
between groups according to trait (p = .921) or vowel (p = .695), just a marginally significant interaction effect (p = .046, partial g2 = .035), mainly driven by the slightly
younger age (M = 26.2) of MTurks making trustworthiness judgments on vowel A.
Validation of voice and face stimuli. We first analyzed whether target stimuli were rated
differently based on their ethnicity (WB or OT). Average ratings of trustworthiness and
attractiveness were lower for WB voices than for OT voices (trustworthiness, 5.14 vs. 5.27,
t100 = 2.36, p = .020; attractiveness, 4.62 vs. 4.85, t88 = 2.90, p = .005). WB faces were
also perceived as more dominant than OT faces (4.92 vs. 4.73, t92 = 2.68, p = .009).
Other ratings (dominance for voices, trustworthiness and attractiveness for faces) did not
differ between WB and OT targets (all ps [ .05).
As can be seen in Table 1, interrater agreements (computed as the averages of all
pairwise correlations between raters’ judgments) and reliabilities (Cronbach’s a) of evaluations of both WB and OT faces were high, in line with previous reports (e.g., Oosterhof
and Todorov 2008). Evaluations of WB voices were also highly reliable (above .88) and
had interrater correlations comparable to faces (between .22 and .33). In contrast, evaluations of OT voices, especially the dominance judgments, were characterized by lower
reliability and poor interrater agreement. For this reason, the OT stimuli (both faces and
voices) were excluded from subsequent analyses.1
We next examined whether trait judgments across different vowels correlate, in other
words, do individual voices receive similar ratings regardless of the vowel they are asked
to produce? Correlations between judgments based on different vowels ranged between .62
and .76 (excluding the correlation between dominance judgments for the O and E vowels
which was .47) and were significant across all categories (Table 2). This suggests trait
1

Following one reviewer’s suggestion, we also analyzed the OT data. Most of the results reported for WB
stimuli hold for OT stimuli. We choose not to report/interpret them because the low reliability of judgments
involving these stimuli precludes one from drawing firm conclusions.
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Table 2 Correlations between social evaluations of same voices under different vocalizations (vowels A,
E, and O)
Vowels

Trustworthiness

Attractiveness

Dominance

A–E

.625 (.001)

.736 (.000)

.757 (.000)

A–O

.623 (.001)

.688 (.000)

.669 (.000)

O–E

.627 (.001)

.763 (.000)

.471 (.015)

Mean correlation

.625

.729

.632

Average values are given in italics
Correlations were moderate to high and significant (in bold). p values are given in parentheses (values lower
than .001 are presented as .000)

perceptions are linked to intrinsic voice properties. In the following sections, for simplification, we collapsed ratings of different vowels into one general rating per voice (and per
trait) and report results based on these average voice ratings.

Intramodal Correlations
For male faces, trustworthiness judgments correlated positively with attractiveness judgments (r15 = .51, p = .037) and negatively with dominance judgments (r15 = -.60,
p = .012). The correlation between dominance and attractiveness judgments was not
significant (r15 = -.21, p = .417). For female faces, there were no significant correlations
between trustworthiness, dominance and attractiveness judgments (see Table 3 for details).
For voices, trustworthiness and attractiveness judgments were highly correlated for both
male and female targets (r15 = .87, p \ .001; and r7 = .83, p = .005, respectively). None
of the other correlations reached significance (see Table 3).
Notably, the results did not suffer major changes when analyzed separately based on
MTurks’ gender.
To check whether the correlation coefficients for the male stimuli were significantly
different from the correlation coefficients for the female stimuli, we used the Fisher r-to-z
transformation and compared the obtained z score differences for statistical significance.
None of the differences reached significance; even when the difference in the correlation
coefficients was substantial, e.g., .014 versus .508 for female versus male faces Tw–At
correlations, the p value did not approach significance (p = .263 for the above example).
In this context, we acknowledge the limited power of our design (with nine female and 17
male stimuli) to detect statistically significant differences in the correlation coefficients
according to the stimuli gender. With the same number of stimuli, the minimum difference
between the correlation coefficients to be statistically significant is .74; for the maximum
difference we obtained (.494), the minimum number of stimuli in each gender category for
this difference to be significant is 29.

Intermodal Correlations
An initial comparison of face-based and voice-based judgments of targets’ trustworthiness
and attractiveness revealed significant correlations across stimuli types (all results are
summarized in Table 4). However, when judgments were analyzed separately by target
gender, these correlations were no longer significant. This suggests that significant correlations may have been due to the previously documented bias to judge feminine targets
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Table 3 Correlations between social evaluations within stimuli type (voices and faces)
Social
evaluations

Voices

Faces

All targets
(n = 26)

Female
targets
(n = 9)

Male targets
(n = 17)

All targets
(n = 26)

Male targets
(n = 17)

Female
targets
(n = 9)

Tw–At

.890 (.000)

.832 (.005)

.865 (.000)

.512 (.008)

.014 (.971)

.508 (.037)

Tw–Do

.020 (.923)

.149 (.702)

.344 (.176)

-.630 (.001)

-.410 (.273)

-.595 (.012)

-.334 (.095)

-.270 (.482)

.032 (.904)

-.282 (.163)

.349 (.358)

-.211 (.417)

Do–At

There were 26 voice stimuli and 26 face stimuli, recorded from the same nine female and 17 male targets.
Significant correlations are in bold and p values are given in parentheses (not corrected for multiple
correlations). None of the correlation coefficients were significantly different for female and male targets
(the lowest p value was .263 for the face Tw–At correlation coefficients; we used the Fisher r-to-z transformation to assess the significance of the difference between two independent correlations). Pattern of
correlations was similar when results were analysed separately per participants’ gender

Table 4 Correlations of social evaluations across stimuli type (voices and faces)
Social evaluations

White British targets
All targets (n = 26)

Female targets (n = 9)

Male targets (n = 17)

Trustworthiness

.471 (.015)

.096 (.806)

Attractiveness

.502 (.009)

.447 (.228)

.086 (.744)

-.126 (.540)

-.026 (.947)

-.515 (.034)

Dominance

.365 (.149)

Significant correlations are in bold and p values are given in parentheses (not corrected for multiple
correlations). Note that despite not reaching significance (perhaps due to reduced statistical power),
attractiveness judgments for female voices and faces were moderately correlated. None of the correlation
coefficients were significantly different for female and male targets. Pattern of correlations was similar when
results were analysed separately per participants’ gender

more favourably than masculine targets (Perrett et al. 1998). We note that, despite not
reaching significance (perhaps due to reduced statistical power), attractiveness judgments
of female voices and faces showed a modest correlation (r7 = .45, p = .228).
Analysis of dominance judgments revealed an unexpected negative correlation between
face and voice judgments for male targets in that faces perceived as being more dominant
were coupled with voices perceived as being less dominant.
A separate analysis per participants’ gender revealed the same pattern of correlations
between evaluations of voices and faces.
The correlation coefficients obtained for the male stimuli were not significantly different
from the correlation coefficients obtained for the female stimuli (p values .555, .418, and
.267, for trustworthiness, attractiveness, and dominance judgments, respectively). Again,
we note the limited power of our design to detect statistically significant differences
between correlation coefficients corresponding to the two target gender (see results under
Intramodal correlations).
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Discussion
Intramodal Correlations
Research into trait evaluations from faces typically demonstrates a positive correlation
between trustworthiness and attractiveness judgments, while a negative correlation is often
observed between trustworthiness and dominance judgments (Oosterhof and Todorov
2008; Vecchiato et al. 2014). We replicated these effects for male faces, but not for female
faces. These differences in perception of female and male faces underline the importance
of dividing all analyses of trait perception by target gender.
The high correlations between trustworthiness and attractiveness judgments (for male
faces and voices, and female voices) may imply that participants, in general, find it difficult
to judge these two dimensions independently, possibly due to the use of highly standardized stimuli (i.e., neutral, grey-scaled images and short, volume- and content-controlled voice clips). This may result in the coupling of dimensions, leading individuals to
judge faces similarly on all positive (and negative) attributes (i.e., the halo effect; Dion
et al. 1972). Furthermore, the null correlation between trustworthiness and attractiveness
observed in face judgments for female targets suggests that when relying on facial cues,
this effect may be specific to target sex.
Seminal evidence from Buss et al. (1990) suggests that attractiveness and trustworthiness traits are seen as more desirable in women, while traits related to wealth (i.e., good
earning capacity) are seen as more desirable in men. Therefore, it may be that viewers have
developed mechanisms to enable them to better identify cues related to both attractiveness
and trustworthiness in females, both for mate selection (in male viewers) and for competition (in female viewers). Thus, when viewing male faces, people may be less interested
in identifying visual cues discriminating between these constructs and provide instead a
more general valence judgment incorporating both attractiveness and trustworthiness (and
possibly other traits).
Note that the above interpretation of the differences in social evaluations of female
versus male stimuli is based on the statistical significance of individual correlation coefficients (compared to zero correlation) and not on direct contrasts between coefficient
correlations for female versus male stimuli. None of these contrasts were significant, but
our design had limited statistical power for this purpose.
For female faces, trustworthiness judgments seem to be orthogonal to attractiveness
judgments (the correlation between the two is virtually zero). However, for female voices,
trustworthiness and attractiveness judgments are highly correlated. A potential explanation
for this striking difference between face-based and voice-based evaluations may be that
people find the attractiveness and/or trustworthiness concepts more ambiguous when
applied to auditory stimuli, and therefore tend to provide general valence evaluations
instead of specific trait judgments.

Intermodal Correlations
There are two reasons to be interested in looking at intermodal correlations of trait
judgments. First, because people agree to a large extent with respect to which faces (or
voices) are high on a given trait (e.g., Albright et al. 1988; Bar et al. 2006; Ekman et al.
1980), it is reasonable to assume that there are certain visual (or auditory) cues which are
consistently seen as signalling that particular trait. It is of interest to investigate whether the
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same persons display both the telling visual and auditory cues. The second reason is an
extension of the first. It has been suggested that certain character traits (including trustworthiness) can be accurately inferred from faces and voices (e.g., Ambady et al. 1995;
Berry, 1990, 1992; Carré and McCormick 2008; Stirrat and Perrett 2010). If this were the
case, one may expect some diagnostic information to be gained through both faces and
voices.
In general, we did not find evidence for commonalities between face- and voice-based
judgments. The only exception was the dominance judgments of male faces and voices,
between which we found a surprising negative correlation, suggesting that dominant faces had
less dominant voices. It has been suggested that male facial width ratio (Verdonck et al. 1999)
and voice pitch (Dabbs and Mallinger 1999) are both influenced by testosterone level, which in
turn has been linked with dominant and aggressive behavior (Ehrenkranz et al. 1974). Therefore, a positive correlation between ratings of voice and face dominance was expected, reasoning that men with wider faces tend to have lower-pitched voices and both wide faces and
low-pitched voices would be perceived as dominant. The negative correlation may be tentatively explained in terms of mate selection and competition: men with less dominant facial
features may need to compensate with more dominant voices, and vice versa. Research by
Fraccaro et al. (2013) shows that deliberate lowering of pitch in men’s voices leads viewers to
perceive them as more dominant but not more attractive. This would suggest that this strategy is
largely employed for intra-sex competition with less emphasis on mate selection. At the same
time, males with dominant faces may wish to be perceived as less dominant by females. While
dominance is seen as evolutionarily desirable in the male species to cope with competition from
other males, some studies suggest that if a male appears too dominant, he becomes less
attractive as a long-term mate to a female (Johnston 2006; Valentine et al. 2014). Research by
O’Connor et al. (2011) showed that men with more masculinized voices (lower pitch) are
judged as more likely to be unfaithful than those with less masculinized voices. Therefore,
males may use their voices to achieve the fine balance between being perceived as dominant
enough to fend off competition and still appearing attractive to the opposite sex.

Study 2: Integrated Person Perception
As we have seen, people tend to associate positive or negative traits with voices, similar to
processes taking place with faces (e.g., Berry 1990, 1992; Zuckerman and Driver 1989). Face
evaluations were shown to play a significant role in social interactions (e.g., Hamermesh 2011)
even when reputational information is available (Rezlescu et al. 2012), and voice evaluations
have a similar impact (e.g., Berry 1991; Pear 1931). However, social interactions typically
involve simultaneous access to facial and vocal information, so a person impression is likely to
be based on both the face and the voice [as seen in work by Zuckerman et al. (1990, 1991, 1995,
Zuckerman and Sinicropi (2011)]. Our next aim was to examine how face evaluations and voice
evaluations combine to form an integrated person impression.

Method
Participants
There were three groups of online participants (MTurks) corresponding to the three trait
judgments. The ‘trustworthiness’ group had 41 participants (age range 18–59, mean age
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30.9, SD = 9.8; 17 female), the ‘attractiveness’ group had 41 participants (age range
19–66, mean age 34.0, SD = 13.4; 18 female) and the ‘dominance’ group had 84 participants (age range 18–51, mean age 28.6, SD = 8.2; 34 female). The considerably larger
number of participants in the ‘dominance’ group was determined by a script error that
doubled the requested number of participants compared with the other groups (the results
did not differ when keeping only the first 41 participants). The task lasted 2 min and each
participant received $.25.

Voice and Face Stimuli
This experiment used a sample of the male WB stimuli (n = 17) from Study 1. Female
stimuli were excluded to control sex-related biases (e.g., male faces and voices may be
evaluated differently when presented together with female faces and voices). The voice
stimuli were of vowel A. After excluding targets above 40 years old (n = 3), with mild
strabismus (n = 1) or facial hair (n = 1), we were left with 12 targets whose faces and
voices could be mixed.

Procedure
First, faces were ordered based on their trustworthiness ratings from Study 1 and binned
accordingly into two equal groups, one with ‘untrustworthy’ (UTw) and the other with
‘trustworthy’ (Tw) faces. We then did the same for voices, producing one group of UTw
and one group of Tw voices. Note that the face and voice of a particular target could fall in
different categories (e.g., one target could have a ‘trustworthy’ face and an ‘untrustworthy’
voice). Each group had six face (voice) stimuli. The average ratings for the four categories
were: 3.9 for UTw faces, 5.1 for Tw faces, 4.4 for UTw voices and 5.3 for Tw voices. For
each participant, we randomly paired half of the untrustworthy faces with untrustworthy
voices and the other half of the untrustworthy faces with trustworthy voices. Similarly, half
of the trustworthy faces were paired with untrustworthy voices and the other half with
trustworthy voices. In the end, we had four experimental conditions, with three pairs per
condition. After a catch trial ensuring that that they have the sound on, participants were
presented each pair (face plus voice) in a randomized order and asked to rate the respective
person for trustworthiness.
The same procedure was used to create the pairs of stimuli and collect ratings for the
attractiveness and dominance judgments. The average ratings for the respective categories
were: 2.9 for ‘unattractive’ (UAtt) faces, 4.0 for ‘attractive’ (Att) faces, 3.9 for Uatt voices,
5.0 for Att voices; 4.3 for ‘undominant’ (UDom) faces, 5.8 for ‘dominant’ (Dom) faces, 4.4
for UDom voices, and 5.6 for Dom voices. Allocation of participants to the trustworthiness,
attractiveness or dominance condition was counterbalanced.

Results
The pattern of results for the three trait judgments can be seen in Fig. 1 and is summarized
in Table 5.
The significance thresholds for the p values reported below were adjusted to reflect the
number of factors in each ANOVA. Thus, for two-way ANOVAs (two main effects and
one interaction), only p values below .017 were considered significant. For three-way
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ANOVAs (seven factors: three main effects, three two-way interaction, and one three-way
interaction), the significance threshold was .007.
We calculated an average rating per condition per participant and submitted these
numbers to three 2 9 2 (Face 9 Voice) within-subjects ANOVA, one per trait (Fig. 1).
For trustworthiness judgments, both main effects of face and voice were significant, face
F1,40 = 25.06, p \ .001, partial g2 = .39; voice F1,40 = 30.85, p \ .001, partial g2 = .44.
In addition, there was a significant interaction effect between face and voice trustworthiness, F1,40 = 9.67, p = .003, partial g2 = .20, with a larger impact of Tw faces on Tw
voices than on UTw voices.
The main effects of face and voice were also significant for attractiveness judgments;
face F1,40 = 56.08, p \ .001, partial g2 = .58; voice F1,40 = 6.37, p = .016, partial
g2 = .14. There was no interaction effect between faces and voices for attractiveness
(p = .086). We note that the main effect size of faces is four times the main effect size of
voices. This difference could not be attributed to a larger difference in the average ratings
of Att and UAtt faces versus the difference in the average ratings of Att and UAtt voices,
because they were identical (see ‘‘Procedure’’ section).
For dominance judgments, again both faces and voices had significant main effects;
faces F1,83 = 16.39, p \ .001, partial g2 = .17; voice F1,83 = 91.61, p \ .001, partial
g2 = .53. The interaction effect between faces and voices was not significant:
F1,83 = 3.57, p = .062, partial g2 = .04. We note that in terms of effect sizes, the situation
is reversed compared to attractiveness judgments; for dominance, voices have an effect
size three times larger than faces.
Transforming MTurks’ ratings into z scores and reanalyzing the data had no impact on
the reported results. Similarly, adding rater gender as a between-subjects factor to the
above ANOVAs produced negligible changes. In all cases, main effects of gender were not
significant (all ps [ .49) and there were no interaction effects with the other factors (all
ps [ .13, with the exception of the marginally significant triple interaction effect between
faces and voices for dominance judgments, p = .032, denoting that the interaction effect
between faces and voices tended to be more pronounced for male raters).
To confirm the differential influence of faces and voices on judgments of attractiveness
and dominance, we ran a three-way mixed ANOVA with face and voice as within-subjects

Fig. 1 Average ratings to composite stimuli (faces and voices). Voices had a higher impact on judgments of
dominance than on judgments of attractiveness, as evidenced by the larger gap between the green line
(voices with positive valence) and the blue line (voices with negative valence). Faces had a higher impact on
attractiveness than dominance evaluations, as evidenced by the steeper slopes in the blue and green lines
(Color figure online)
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Table 5 Effect sizes (partial g2) for faces and voices in forming person impressions as revealed by a twoway factorial ANOVA
Trait

Main effects
Face

Interaction
Voice

Ratio (rounded)

Face 9 voice

Trustworthiness

.39

.44

1/1

Attractiveness

.58

.14

4/1

–

.20

Dominance

.17

.53

1/3

–

Faces and voices had an equal contribution (and significantly interacted) in trustworthiness judgments. Faces
were more important for attractiveness judgments, while voices were more important for dominance
judgments. Only significant effects are shown

factors, and trait (attractiveness/dominance) as between-subjects factor. All main effects
were significant (face F1,123 = 66.15, p \ .001, partial g2 = .35; voice F1,123 = 57.30,
p \ .001, partial g2 = .32; trait: F1,123 = 46.23, p \ .001, partial g2 = .27). Most
importantly for our purposes, the two-way interaction Face 9 Trait was significant
(F1,123 = 11.29, p = .001, partial g2 = .08), reflecting a higher impact of face on evaluations of attractiveness than on evaluations of dominance. Similarly, the two-way interaction Voice 9 Trait was also significant (F1,123 = 12.91, p \ .001, partial g2 = .10),
reflecting a higher impact of voice on evaluations of dominance than on evaluations of
attractiveness. The interaction between faces and voices approached significance
(F1,123 = 5.20, p = .024, partial g2 = .04), and there was no triple interaction effect
(F1,123 = .01).

Discussion
Our results show that integration of face and voice information in forming person
impressions differs according to the judged trait. Thus, while for all measured traits both
faces and voices have a significant impact on person impressions, the effect sizes are of
different magnitudes. Faces seem to be more important than voices when it comes to
attractiveness evidenced by a larger effect size for the former, while the reverse pattern was
observed for dominance judgments. Trustworthiness impressions were equally influenced
by faces and voices. Additionally, we found a significant interaction effect between faces
and voices for trustworthiness judgments: the impact of voice trustworthiness was higher
on trustworthy faces (increase in average rating 1.1) than on untrustworthy faces (increase
on average rating .3). The different pattern of visual and auditory information integration
for trustworthiness and attractiveness judgments suggests that, despite a high correlation
between these judgments within the same modality, they are still distinct judgments. In
other words, when asked to judge perceived trustworthiness, people rely on more than just
attractiveness.
For attractiveness, our findings are partly consistent with a previous study by Surawski
and Ossoff (2006) who found a higher impact of visual cues related to attractiveness on
character trait judgments of political candidates. In that study, the effects of face attractiveness and voice attractiveness on perceived competence, trustworthiness and leadership
were assessed. The results showed a visual superiority effect and a synergistic combination
of face and voice attractiveness on evaluations of other character traits of political candidates. The higher impact of visual information was evident in our study, but we did not
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find a significant interaction between faces and voices in evaluations of person attractiveness. The difference may be due to different task demands; while we measured integrated attractiveness, Surawski and Ossoff (2006) did not. As we have seen in the present
study, people integrate information differently according to the judged trait.
Previous studies on bimodal integration report a dominant role for visual information
across multiple domains (e.g., Riggio et al. 1991; Busso et al. 2004). Interestingly though,
this visual superiority effect varies according to signal reliability. For example, Collignon
et al. (2008) showed that visual dominance in emotional processing disappeared when the
reliability of the visual stimuli was diminished. In our study, the different contributions of
faces and voices to attractiveness and dominance perception may be explained within this
framework. On the one hand, if we consider that attractiveness is predominantly a visual
concept, visual information should be considered most reliable and thus, the key determinant in overall judgments of attractiveness. On the other hand, dominance judgments
have been shown to correlate with more masculine aspects (Oosterhof and Todorov 2008).
Because the voice is highly sexually dimorphic (Fitch and Giedd 1999), it may be considered more reliable when judging a person’s masculinity and therefore given higher
weight in overall assessments of dominance. The voice pitch may even be a valid cue to
dominance as it can signal testosterone level, and testosterone level is directly linked to
actual dominance in men (Mazur and Booth 1998). Further, it may also be possible to
identify more transient dominant states through vocal information. For example, Fraccaro
et al. (2013) reported that manipulation of voice pitch influences judgments related to
dominance. They argued that we may employ strategies to maximize social gain, in that
attending to these variable cues when assessing dominance may reduce the likelihood of
encountering conflict. Therefore, facial cues signaling dominance may be indicative of trait
dominance (e.g., strong jawline indicative of high levels of testosterone) while voice cues
signaling dominance may be indicative of state dominance (i.e., situation dependent). In
line with this, Puts et al. (2006) showed that men who feel they are more dominant than
their competitor will lower their voice pitch while the opposite pattern was observed in
men who felt they were less dominant.

Conclusions
Our findings suggest that, while sharing some aspects with face impressions, voice evaluations also display specific properties. First, voices, just like faces, can lead to formation
of consistent trait impressions of trustworthiness, attractiveness, and dominance. Our
measures of reliability and interrater agreement were high and comparable to those of face
impressions reported in the current study (e.g., Zuckerman and Hodgins 1993; Zuckerman
et al. 1990). Second, we showed that voice-based judgments of trustworthiness and
attractiveness were highly correlated, perhaps due to a valence halo effect used to compensate for the mismatch between the domain of the attractiveness judgment (predominantly visual) and the domain of the stimuli (auditory). Third, we showed that voice
evaluations do not correlate with face evaluations (with the exception of perceived dominance for male stimuli). This suggests visual cues are not paired with auditory cues
(diagnostic or not) when it comes to trait perception.
For face impressions, trustworthiness judgments of male targets correlated positively
with attractiveness judgments and negatively with dominance judgments. In contrast,
judgments of female targets did not correlate with each other. As we noted, a separate
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analysis per gender is necessary to avoid artificial correlations due to sex biases in trait
perception. For example, if women are generally perceived as more trustworthy and more
attractive than men, trustworthiness and attractiveness ratings will erroneously appear as
correlated because of this divide between men and women.
Interpersonal perceptions in humans usually involve a combination of visual and
auditory stimuli. In our second study, we showed that an integrated person impression
assigns different weights to facial and vocal information, depending on the trait. Voices
and faces are equally important to an integrated trustworthiness impression, which also
shows an interaction effect. In contrast, attractiveness impressions seem to rely more on
faces, while dominance impressions seem to rely more on voices. The differential roles of
faces and voices in attractiveness and dominance evaluations may be explained by the
predominantly visual character of attractiveness, on one hand, and by the strong links
between voice pitch, masculinity and dominance, on the other hand.
In summary, our findings suggest that vocal and facial information differentially contribute to social evaluations dependent on the judgment. More complex judgments (e.g.,
trustworthiness) appear to require equal information from faces and voices, perhaps
indicative of experienced difficulty of the viewer. For other judgments, such as attractiveness and dominance, the different weights assigned to visual and auditory information
are likely related to the importance of each modality to the construct on which people are
being evaluated, and may reflect strategic choices used to facilitate successful social
evaluations.
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