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Prior research on facial width-to-height ratio (fWHR) has demonstrated links between it and numerous traits and
antisocial behavior, including deception. No study, however, has examined whether fWHR is associated with
deception skills. Here, a community sample of N = 72 individuals were randomly assigned to truth or lie con
ditions in a mock theft experiment and interviewed. Video clips from the interviews were shown to N = 248
observers, who judged whether the interviewees were telling the truth or lying, the likelihood that interviewees
committed a theft, and confidence in their judgments. There was no association between fWHR and accuracy
scores or confidence ratings, and good and bad truthtellers and liars did not differ in their fWHR. Instead, people
with larger fWHR, regardless of veracity condition, sex, or ethnicity, were more likely to be judged inaccurately
as lying and as having committed the crime. fWHR may influence social perceptions about deception.

1. Introduction
Facial width-to-height ratio (fWHR) has increasingly received
attention as an indicator of genetic fitness, with prior research demon
strating links between fWHR and numerous traits and behavior. For
example, fWHR has been associated with dominance and aggression
(Lefevre et al., 2014); perceptions of intimidation (Hehman, Leitner, &
Gaertner, 2013); violent or antisocial behavior (Carre & McCormick,
2008); judgments of angry and fearful facial expressions (Deska, Paige,
& Hugenberg, 2018) and humanness (Deska, Lloyd, & Hugenberg,
2018); perceived dominance, likelihood of being chosen for a second
date, and attractiveness to women for short-term relationships (Mileva
et al., 2014; Valentine et al., 2014); testosterone levels (Lefevre et al.,
2013); deception and cheating (Haselhuhn & Wong, 2012); trust and
trustworthiness (Stirrat & Perrett, 2010); prejudicial beliefs (Hehman,
Leitner, Deegan, & Gaertner, 2013); sexual desire (Arnocky et al., 2018);
organizational success (Wong et al., 2011), and achievement drive in US
presidents (Lewis et al., 2012). A meta-analysis summarizing this area of
research indicated that fWHR predicted threat behavior in males and
dominance behavior in both sexes, and that individuals with larger
fWHRs were judged as more threatening and dominant and less attrac
tive than those with smaller fWHRs, suggesting that fWHR is an evolved
cue of threat (Geniole et al., 2015).
A few studies have also raised questions about some of these links,
demonstrating that fWHR was not associated with testosterone during

adolescence (Hodges-Simeon et al., 2016) or with sexual desire in
women (Zhang et al., 2018). A study examining the association between
fWHR and behavioral tendencies in 137,163 participants and 55 scales
of intelligence, personality, impulsiveness, sense of fairness, sensational
interests, self-monitoring, impression management, and satisfaction
with life demonstrated that fWHR was not meaningfully linked with any
of these self-reported measures (Kosinski, 2017). Another study of more
than 1000 business executives involving not only self-reports but also
third-party ratings found little evidence of fWHR predicting antisocial
tendencies (Wang et al., 2019). These authors suggested that fWHR may
be a physical characteristic that once was associated with antisocial
tendencies in evolutionary history but is not predictive of such behavior
today.
An unexplored area in this genre of research concerns whether fWHR
is associated with skills in engaging in antisocial behavior, notably
deception. Although one study demonstrated that male fWHR was
positively associated with deceptive behavior in a negotiation exercise
and cheating in a dice game (Haselhuhn & Wong, 2012), no study has
addressed whether fWHR is associated with deception skill. Such an
examination would require individuals with varying fWHR not only to
engage in truthful or deceptive behavior, but then to have naïve ob
servers judge the individuals as truthful or deceptive. Individuals who
engaged in deception and fooled others (i.e., were judged to be truthful)
could be considered skillful at deception. Those who engaged in
deception and were judged to be deceptive would be less deceptively
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skillful.
Examining associations between fWHR and deceptive skills is related
to literature on individual differences in deception. Although previous
studies have examined individual differences on deceptive behavior
(Vrij et al., 1997) and deception judgments (Bond & DePaulo, 2008),
only a few have examined individual differences in deceptive skills.
These studies have focused on psychological traits including dominance,
extraversion, exhibition, expressiveness, emotional sending, nurturance,
and play (Riggio & Friedman, 1983); sender demeanor (Levine et al.,
2011); and outgoingness, energy, apprehensiveness, and social desir
ability (Riggio et al., 1988); one study examined age (Ruffman et al.,
2012). To date, no study has examined fWHR and deception skills.
The purpose of this study was to address this issue. In Phase 1, a
community sample of individuals of two ethnicities participated in a
mock theft experiment, were randomly assigned to commit a theft or
not, and were interviewed about the theft at different times during an
experiment. In Phase 2, videoclips of their interviews were shown to
naïve groups of observers who judged whether or not interviewees were
truthful, and rated the likelihood that they actually committed the theft
and confidence in their judgments. Because ground truth was known,
accuracy scores of the observers’ judgments were computed. We hy
pothesized that fWHR would be positively associated with greater
deception skills, i.e., less accuracy in deception judgments, ratings of the
likelihood of having committed the theft, and confidence ratings.

For each video clip, observers made three judgments: whether the
interviewee was telling the truth or lying; the likelihood that the inter
viewee committed the theft on a 7-point scale anchored 1, Not at all
Likely to 7, Extremely Likely; and the confidence they had in their
judgments between 0 and 100%.
Because ground truth was known from the experiment, accuracy
rates for each video were computed. Data for each video clip were
merged across all observer judgment data available for that video; in
cases in which multiple video clips of the same interviewee were judged,
data were averaged (weighted) across video clips of the interviewee so
that each interviewee contributed only one data point to the analyses
below. These procedures resulted in data for means for truth and lie call
rates (number of times interviewees were judged truthful or lying), ac
curacy (number of correct judgments given known ground truth con
cerning interviewees’ conditions), likelihood of committing the theft,
and confidence ratings for each interviewee. Note that because the raw
judgment data involved binary choices of truth vs. lie, the mean truth
and lie call rates were mirror images of each other. The units of analysis
for the analyses below were the N = 72 interviewees.
2.3. Facial width-to-height (fWHR) measurement
fWHR measurement followed the same procedures as described in
previous studies (Carre & McCormick, 2008; Deska, Lloyd, & Hugen
berg, 2018; Deska, Paige, & Hugenberg, 2018; Wang et al., 2019). For
each interviewee, video frames with the best frontal image of the in
terviewees’ faces were found and recorded. Each face was then imported
into Adobe Photoshop that allowed 1715 × 945 pixels and 300 ppi
resolution. Lines were drawn to demarcate distances between the top of
the lip and lower part of the brow (facial height), and distances between
the most lateral points of the face by the ears (bizygomatic width); the
image ruler was used to record measurements. To establish reliability,
these procedures were redone by a second coder on 40 cases. Reliability
between the two assessments was high, r(39) = 0.98, p < .001. fWHR
was then computed by dividing width by height measurements.

2. Method
2.1. Phase 1: stimuli production
A convenience sample of N = 72 individuals recruited from the
community and comprised of n = 34 Chinese (20 females) and n = 38
European Americans (18 females) participated in a mock crime experi
ment and were randomly assigned to truth (n = 34) or lie (n = 38)
conditions (details about the methodology of the stimuli production can
be found in (Matsumoto & Hwang, 2018; Matsumoto & Hwang, 2020).
The two groups were originally included in order to examine cultur
al/ethnic differences in truthful and deceptive behavior, and their in
clusion in the current study allowed for examination of generalization of
findings across ethnicities in associations of fWHR and deceptive skill.
The mock theft feature of the study allowed participants a chance to
steal money or not, and then to tell the truth or lie about their actions to
interviewers. Stakes were associated with being believed or not by the
interviewers (possibilities of more or less compensation and require
ment to stay longer or not). Manipulation checks were assessed by
self-reported emotions before and after the interviews and by direct
ratings of the perceived stakes, and confirmed that participants were
emotionally aroused differentially by veracity condition and perceived
moderate-high stakes associated with their performances.
The experiment included three interviews, two before the chance to
steal and one after. Each interview included a segment including ques
tions to which interviewees had to lie or tell the truth directly about the
theft; video clips were excerpted from these segments. Each segment was
examined for protocol compliance and video clips were selected to avoid
judgments based on procedural idiosyncrasies within interviews,
including interviews in which responses revealed condition, in
terviewers’ questioning was atypical, and segments were of similar
duration. This resulted in a final section of 109 video clips (mean
duration = 97 s).

3. Results
3.1. Preliminary analyses
We computed descriptive statistics for all variables separately for the
total group, liars and truthtellers, females and males, and Asian and
Caucasian interviewees (Table 1). We then computed Veracity Condi
tion (2) × Sex (2) × Ethnicity (2) overall ANOVAs on lie call rates; mean
accuracy, likelihood of theft, confidence ratings; and fWHR. (Because
truth call rates were mathematically related to lie call rates, these ana
lyses were not performed.) There were no significant effects on lie call
rates or likelihood of theft. The Veracity Condition main effect was
significant on accuracy, F(1, 64) = 4.51, p = .038, η2p = 0.066; truthful
videos were more accurately detected than lie videos, but this effect
appeared to be due to higher truth than lie call rates, reflecting a truth
bias (Bond & DePaulo, 2006). The Veracity Condition main effect was
also significant for fWHR, F(1, 61) = 6.33, p = .014, η2p = 0.094; in
dividuals in the lie condition had significantly larger fWHR than those in
the truth condition (even though interviewees were randomly assigned
to condition). The Ethnicity main effect was significant on confidence
ratings, F(1, 64) = 4.84, p = .031, η2p = 0.070; Caucasians received
higher confidence ratings than Asians. No interactions were significant.

2.2. Phase 2: observer judgments

3.2. Main analyses

The video clips were judged in groups by a total N = 248 university
undergraduates participating in partial fulfillment of course re
quirements, who each observed 20 video clips (mean n judging each
video clip = 47.24). Video clips were randomly assigned to groups with
the caveat that no group judged the same interviewee more than once.

We computed Pearson rs with 1000 bootstraps between fWHR and lie
call rates, mean accuracy, likelihood of theft, and confidence ratings
(Table 2). fWHR was not correlated with mean accuracy or confidence
ratings, but was correlated with lie call rates and likelihood of theft
ratings (with confidence intervals not overlapping with zero). Thus,
2
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Table 1
Descriptive statistics (Ms and SDs) on truth and lie call rates; means of accuracy, likelihood of theft, and confidence ratings; and fWHR.
Total group
Liars
Truthtellers
Female interviewees
Male interviewees
Asian interviewees
Caucasian interviewees

Truth call rate

Lie call rate

Accuracy

Likelihood of theft

Confidence

fWHR

0.54
(0.16)
0.54
(0.17)
0.54
(0.16)
0.57
(0.16)
0.51
(0.16)
0.56
(0.14)
0.52
(0.18)

0.46
(0.16)
0.46
(0.17)
0.46
(0.16)
0.43
(0.16)
0.49
(0.15)
0.44
(0.14)
0.48
(0.18)

0.50
(0.17)
0.46
(0.17)
0.54
(0.16)
0.51
(0.18)
0.50
(0.16)
0.50
(0.16)
0.50
(0.18)

3.69
(0.56)
3.71
(0.59)
3.67
(0.54)
3.57
(0.59)
3.82
(0.50)
3.61
(0.47)
3.76
(0.63)

75.63
(2.33)
75.61
(2.04)
75.72
(2.68)
75.53
(2.48)
75.81
(2.22)
75.02
(2.23)
76.23
(2.33)

1.86
(0.17)
1.91
(0.18)
1.82
(0.14)
1.84
(0.16)
1.90
(0.17)
1.85
(0.16)
1.88
(0.17)

rates (Wagner, 1993). (Because video clips were randomly distributed
across different groups of observers, we were unable to compute these
separately for interviewee sex or ethnicities or for each individual
interviewee video, which would have allowed us to merge the unbiased
hit rate data with the fWHR data for analyses.) For each observer, we
computed unbiased hit rates separately for truth and lie videos, arcsine
transformed the two unbiased hit rates, and then computed paired t-tests
comparing accuracy rates for truths and lies, with 1000 bootstraps.
Truthful videos (M = 0.29, SD = 0.13) were judged more accurately than
lie videos (M = 0.26, SD = 0.14), t(248) = 4.83, p < .001, d = 0.27,
Mbootstrap = 0.04, 95% CI [0.02, 0.05] even after differential call rates
were controlled.

Table 2
Pearson rs between fWHR and truth and lie call rates, and means of accuracy,
likelihood of theft, and confidence ratings with 1000 bootstraps.

r
LLCI
ULCI

Truth call
rates

Lie call
rates

Accuracy

Likelihood of
theft

Confidence

− 0.28*
− 0.50
− 0.04

0.28*
0.04
0.50

− 0.12
− 0.36
0.11

0.28*
0.05
0.50

− 0.03
− 0.23
0.16

*

p < .05; LLCI – Lower Level Confidence Interval; ULCI – Upper Level Con
fidence Interval.

observers were more likely to judge interviewees with larger fWHR as
lying and having stolen the check, but were not necessarily accurate or
confident in doing so.
To examine whether associations between fWHR and lie call rates or
likelihood of theft ratings were moderated by either Veracity Condition,
Sex, or Ethnicity, we computed separate moderation analyses using SPSS
Process (Hayes, 2013), Model 1. No effect involving Condition, Sex, or
Ethnicity was significant.
Because veracity condition, ethnicity, or sex of the interviewees may
have covaried with the correlations reported in Table 2 (note the sig
nificant main effect of Veracity condition on fWHR reported above), we
computed a hierarchical regression entering Veracity Condition,
Ethnicity, and Sex as covariates on the first step (forced entry) and fWHR
on the second, with lie call rates as the dependent. The first step was not
significant, R(64) = 0.21, p = .394, but the second step was, R2chg(63) =
0.07, p = .029, as was the standardized coefficient for fWHR, β = 0.28, t
(63) = 2.24, p = .029, CI [0.04, 0.57]. Thus, fWHR was associated with
lie call rates even when veracity condition, ethnicity, and sex were
controlled.
We also analyzed the data separately by good vs. bad truthtellers and
liars. Interviewees in the truth condition whose videos received accu
racy score means >0.50 were labeled good truthtellers, while those with
accuracy score means <0.50 were labeled as bad truthtellers. Similarly,
interviewees in the lie condition whose videos received accuracy scores
>0.50 and < 0.50 were labeled as bad and good liars, respectively. We
computed t-tests comparing good and bad truthtellers and liars on
fWHR. Neither was significant, t(31) = 0.73, p = .473, d = − 0.25; t(34)
= 0.70, p = .492, d = 0.25, respectively. Thus, the correlations reported
in Table 2 were not affected by whether interviewees were good or bad
at truthtelling or lying.

4. Discussion
Contrary to prediction, fWHR was not associated with deceptive
skills, as there was no association between fWHR and accuracy scores or
confidence ratings, and good and bad truthtellers and liars did not differ
significantly in their fWHR. Instead, people with larger fWHR, regard
less of veracity condition, sex, or ethnicity, were more likely to be
inaccurately judged as lying and as having committed the crime. These
latter findings were somewhat remarkable, given that interviewees were
randomly assigned to veracity conditions. Thus, our data suggested that
fWHR drives social perceptions about deception, but were not really
related to actual behavior.
These findings suggested a nuanced perspective on understanding
the association between fWHR and deceptive or trust-related behavior.
Although fWHR may indeed be linked to various antisocial behavior
related to threat and dominance, especially in men, some social influ
ence effects of fWHR may occur because of biased social perceptions by
others. This notion would be consistent with a previous meta-analysis
that demonstrated that individuals with larger fWHR are judged as
more threatening and dominant, and less attractive (Geniole et al.,
2015). Our data also lend credence to the notion that fWHR may have
been associated with antisocial tendencies in evolutionary history, but
today is linked with biased perceptions (Wang et al., 2019).
This interpretation suggests a Pygmalion effect possibility to
consider. Social judgments related to deception or other kinds of anti
social behavior of a target individual with relatively wider fWHR may
influence observers’ own behavior toward the target individual, which
in turn may influence the target individual to react in antisocial ways. To
our knowledge, no study has examined this possible interactive effect of
social judgments of an individual on that same individual’s behavior visà-vis fWHR, and the current findings open the door to such
examinations.
Biased perceptions about fWHR and deceptive behavior may have
implications to real-world phenomena, including situations involving
credibility assessments and judgments of trustworthiness, especially in
first impressions. Hiring interviews, financial decisions, business

3.3. Post-hoc (to deal with truth bias in responses)
Higher truth call rates corresponded to a truth bias in judging
deception and may have affected accuracy. To examine whether the
findings would survive if differences in call rates were controlled, we
went back to the original judgment data and computed unbiased hit
3
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determinations, law enforcement interactions, dating and romance, and
everyday life involve making such decisions. Possible interactive effects
of social judgments afforded by fWHR on self- and other-behavior may
have consequences to these real-life situations as well. For example,
when interacting with a stranger in a novel social context in which only
limited information is available, first impressions may be a major
contributor to quick decisions. Thus, the reported findings may be
helpful for people who deal with others in dynamic social contexts for
brief times to reduce biased social judgments.
This study was not conducted without limitations, including the fact
that fWHR was not pre-assessed and experimentally manipulated into
veracity conditions, concerns about the ecological validity of the judg
ment task for university undergrads, and the relatively small sample size
affecting power. For example, although tests of differences between
good and bad truthtellers and liars on fWHR were not statistically sig
nificant, the Cohen’s d effect sizes (0.25) suggested the existence of
small effects that were consistent with prediction (i.e., good liars had
larger fWHR). Future studies with larger sample sizes and more power
may be required to tease out these effects, and other social judgments
should be examined vis-à-vis fWHR in various social contexts as well.
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