
behavioral 
sciences

Article

Sitting in Judgment: How Body Posture Influences Deception
Detection and Gazing Behavior

Mircea Zloteanu 1,2,* , Eva G. Krumhuber 3,* and Daniel C. Richardson 3

����������
�������

Citation: Zloteanu, M.; Krumhuber,

E.G.; Richardson, D.C. Sitting in

Judgment: How Body Posture

Influences Deception Detection and

Gazing Behavior. Behav. Sci. 2021, 11,

85. https://doi.org/10.3390/

bs11060085

Academic Editor: Lauren Dundes

Received: 6 May 2021

Accepted: 8 June 2021

Published: 10 June 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Psychology, Kingston University, London KT1 2EE, UK
2 Department of Criminology and Sociology, Kingston University, London WC1H 0AP, UK
3 Department of Experimental Psychology, University College London, London WC1H 0AP, UK;

daniel.richardson@ucl.ac.uk
* Correspondence: M.zloteanu@kingston.ac.uk (M.Z.); e.krumhuber@ucl.ac.uk (E.G.K.)

Abstract: Body postures can affect how we process and attend to information. Here, a novel
effect of adopting an open or closed posture on the ability to detect deception was investigated.
It was hypothesized that the posture adopted by judges would affect their social acuity, resulting
in differences in the detection of nonverbal behavior (i.e., microexpression recognition) and the
discrimination of deceptive and truthful statements. In Study 1, adopting an open posture produced
higher accuracy for detecting naturalistic lies, but no difference was observed in the recognition of
brief facial expressions as compared to adopting a closed posture; trait empathy was found to have
an additive effect on posture, with more empathic judges having higher deception detection scores.
In Study 2, with the use of an eye-tracker, posture effects on gazing behavior when judging both
low-stakes and high-stakes lies were measured. Sitting in an open posture reduced judges’ average
dwell times looking at senders, and in particular, the amount and length of time they focused on
their hands. The findings suggest that simply shifting posture can impact judges’ attention to visual
information and veracity judgments (Mg = 0.40, 95% CI (0.03, 0.78)).

Keywords: accuracy; bias; body postures; deception detection; embodiment; empathy; experimen-
tal design; eye tracking; facial expressions; veracity judgment

1. Introduction

People are poor at detecting if others are lying or telling the truth, usually being only
slightly better than predicted by chance [1,2]. They are also overconfident in their judg-
ments [3] and tend to assume most statements people make are honest, commonly referred
to as the truth bias [4]. The majority of past research attempting to improve deception
detection accuracy has focused either on differences between judges (e.g., experience or
training; [5,6]) or between senders (e.g., demeanor or physical characteristics; [7,8]). Here,
we raise the possibility that simply changing the judge’s body posture might affect their
ability to perceive and interpret behavioral information from a sender.

Changes in posture appear to have systematic and causal effects on how we see the
world and ourselves [9,10]. However, it is not yet clear whether posture has these effects by
modulating attention, emotion, or some other cognitive processes. Here, we manipulated
body posture while asking people to judge if others were lying or being honest, assessing
how their emotional perception, visual attention, and veracity judgments were changed.
In this context, our goal was to understand how postural changes might interact with
complex social judgments.

1.1. Body Postures

Postures are representative of gross affect [11], reflecting dimensions such as friend-
liness and unfriendliness [12]. Body postures can affect how one perceives, reacts to,
and interprets information [9]. Adopting specific postures can influence the likelihood that
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certain thoughts occur [10] and serve as a cue for how individuals view themselves and
external stimuli [13–16].

Research on the psychological effects of posture is still in its infancy, and, at times,
a controversial topic. For instance, the literature on “power posing”—adopting expansive
postures to increase feelings of power [17]—has shown weaker and more limited effects in
recent reexaminations [18,19].

In the past, research has linked the posture a person adopts with how they interact
with the world. For instance, adopting an upright posture has been associated with
improved mood, higher self-esteem, and increased arousal [20,21]. Posture can also affect
information processing and attention. Riskind [22] reported quicker recall for pleasant
memories when participants sat in an upright posture, but quicker recall for negative events
(both in quantity and intensity) when in a slumped posture. Similar effects on cognition
and memory have been found, where the posture adopted by an individual (upright or
slumped) directly affected performance on valence word tasks [23] and mood-recovery
interventions [24].

Our manipulation rests on open and closed postures. Open postures are expansive
physical displays adopted by individuals when feeling relaxed and willing to engage
in social interaction [25]; they can produce power-related feelings and cognitions [15].
Typically, an open posture has individuals sitting with their arms uncrossed and legs
uncrossed, in a relaxed recline. A closed posture, in contrast, typically has individuals
sitting with their arms and legs crossed, in a rigid position; it is adopted when feeling
threatened or dismissive of another, signaling a lack of desire to interact. Adopting a closed
posture increases one’s sensitivity to how others evaluate you [26] and can activate the
behavioral inhibition system [27], resulting in reduced expressivity, gesturing, and contact
with the environment [28]. These postures are argued to reflect the embodied concept of
the “openness” dimension of social interaction, lying at opposite ends of the spectrum [12].

We propose that adopting a closed posture results in social information being ignored
or processed to a lesser extent [29]. Conversely, an open posture reflects that the individual
feels relaxed, and primes them to be open to interaction, preparing them to be more
responsive and attentive to social cues [30].

1.2. Facial Expressions

When judging the veracity of others, people tend to rely on nonverbal behavior to
help make their decisions [31,32]. Several prevalent cross-cultural beliefs exist about cues
to detecting deceit, such as liars self-touch, avert their gaze, and fidget more than truth-
tellers [32]. Regardless of their diagnostic value (which is usually quite poor; [33,34]),
people’s beliefs regarding such nonverbal behaviors are strong [32].

As the current interest is on how postures can impact the decoding of behavioral cues,
we focused on the recognition of brief facial expressions of emotions—microexpressions—
proposed in the deception literature as a source of diagnostic information [35,36]. Mi-
croexpressions are involuntary full-faced expressions occurring at less than 0.5 of a second,
said to reflect the genuine emotional state of the sender [35,37]. It is argued that liars
and truth-tellers experience different emotions, which result in differences in the facial
expressions each produces [35]. Thus, the assumption is that a perceptive judge can utilize
these cues to accurately determine the veracity of a sender [35].

However, the literature on the emotion-based approach to lie detection is highly
contentious [36,38]. While some studies indicate that, in specific scenarios, the ability to
detect microexpressions is positively related to deception detection performance [39,40],
more recent evaluations find no link between emotional cues and improvements in accu-
racy [41,42].

At present, the inclusion of a microexpression task was considered for two reasons.
First, out of all nonverbal channels, facial expressions receive preferential attention and
mental processing relative to other nonverbal channels [43,44]. If the posture manipulation
has an effect on social acuity, a difference in facial expression recognition ability may be
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most evident. Second, while the evidence on the relationship between microexpression and
deception detection is mixed (especially regarding human judges; [42]), people do hold
strong beliefs that facial expressions are diagnostic of deceit [32,35]. If judges in a specific
posture show a difference in veracity judgments (beneficial or otherwise), an overreliance
on facial cues may explain the effect. Thus, if postures can affect people’s ability to perceive
and/or interpret behavioral cues, facial expressions are an ideal candidate for measuring
performance differences.

The posture effect was investigated over two experiments. In Study 1, the effect of
adopting either an open or closed posture on veracity judgments was investigated. Con-
sideration was also given to exploring the role of individual differences in trait empathy
and the ability to recognize microexpressions. We predicted that adopting an open posture
would result in more accurate veracity judgments, while increased nonverbal sensitivity to
emotional stimuli (i.e., higher empathy and microexpression recognition) would bolster
the effect. In Study 2, the framework for investigating the posture effect was expanded
to consider the type of lie (either low-stakes or high-stakes), while also considering the
effect of posture on gazing behavior towards senders, especially towards nonverbal chan-
nels of communication. Much of the emotion-based lie detection research argues that
an increased number of nonverbal cues (i.e., in high-stakes scenarios) and attention to
nonverbal channels (e.g., facial expressions) improves deception detection Thus, if posture
influences social acuity, as presently proposed, judges adopting an open posture should
attend more to nonverbal information and integrate it more optimally in their veracity
judgments compared to the closed posture judges.

2. Study 1

The posture manipulation is predicted to impact social acuity, specifically the ability to
perceive and interpret the behavioral information from senders. As such, we hypothesized
the posture manipulation would also affect deception detection performance, as adopting
such postures will impact the judges’ attention to and interpretation of the behavioral
information displayed by liars and truth-tellers. As the posture effect is presumed to
impact judgment through a change in attention to behavioral cues, this would be best
reflected in the judges’ ability to detect and categorize the brief facial expressions of
emotions (i.e., microexpressions). Thus, our second hypothesis was that posture would
affect judges’ brief emotion recognition accuracy. As empathy can affect facial expression
recognition [45,46] and deception detection [38,47], the differences in trait empathy were
also considered as an explanatory variable.

3. Materials and Methods
3.1. Participants and Design

A mixed-design was used, with Posture (Open or Closed) serving as the between-
subjects factor and message Veracity (Lies and Truths) as the within-subjects factor. The de-
pendent variables were deception detection accuracy, judgment bias, and microexpression
recognition. Individual differences in empathy were also measured to be used as a control
variable in the subsequent analyses.

Eighty participants (30 males, 50 females; MAge = 25.30, SD = 8.49) were recruited
through the university’s online subject pool, in return for GBP 1.00 or course credit. An a
priori power analysis using G*Power 3.1 [48] for an interaction between Posture (2) and
Veracity (2), assuming a medium-sized effect (Cohen’s f = 0.25), determined that a sample
of this size would be sufficient for 95% power at the 0.05 alpha criterion.

3.2. Stimuli and Measures

Twelve videos (6 lies and 6 truths) from the Bloomsbury Deception Set were used
(BDS; [49]). Senders in the videos are describing past vacations, where half of the stories
are fabrications. The lies told are naturalistic, as the aim of the senders was to deceive the
person recording the video, who was not told of the deception occurring; senders were
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not given any incentive to deceive beyond being asked to help with a travel documentary.
The videos contained an equal number of male and female senders, and no sender was
used twice. All videos are around 30 s in length.

Facial recognition ability was assessed using the Micro Expression Training Tool
(METT; [50]). The METT was developed to train the recognition of microexpressions of
the seven basic emotions: happiness, anger, sadness, disgust, fear, surprise, and contempt.
The test module consists of 14 color portrait photographs of facial expressions of emotions
(Japanese and Caucasians), two for each emotion. Users view a neutral expression followed
by an emotional expression for 1/25th of a second, to which they respond with an emotion
label from the list of seven displayed on the screen. The maximum test score is 100%.
The METT has been used in past studies (e.g., [40–42]), and is based on the Brief Affect
Recognition Test, which has good validity and reliability [51].

Empathy was measured using the Interpersonal Reactivity Index (IRI; [52]). The mea-
sure consists of 28 questions (e.g., “I really get involved with the feelings of the characters
in a novel”), of which seven are specific to each of the four subscales: Perspective-taking,
Fantasy, Empathic Concern, and Personal Distress. The IRI has high internal and external
validity [53] and good test-retest reliability [52,54].

3.3. Procedure

Participants first completed the facial recognition task. Before the task began, they
were given a demonstration of the software. They then completed the IRI. For each item,
they responded using a scale with letters from A (does not describe me well) to E (describes
me very well). Afterward, participants were randomly allocated to either the Open or
Closed posture condition and undertook the deception detection task. The experiment was
presented as an ergonomics study interested in posture and task engagement. They were
given verbal instructions on how to adopt the posture and shown a visual depiction (Figure
1); the words “open” and “closed” were never used, to prevent confounds. The open
posture had participants seated with their arms uncrossed and legs uncrossed, while the
closed posture had them sit with their arms folded at chest height and legs crossed.
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Figure 1. Visual depictions of the open (A) and closed (B) postures presented to participants.

Participants provided all responses verbally, ensuring they maintained their posture
throughout the experiment. They read the related instructions and were first presented
with an example video. They then viewed the 12 videos (randomized). After each video,
participants stated their veracity judgments, replying with a number from a 7-point scale
on screen ranging from (−3)—“very dishonest” to 0—“don’t know” to 3—“very honest”.
Afterward, they were fully debriefed.
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3.4. Data Analysis Plan

To investigate the effects of posture on deception detection, two one-way, between-
subjects analyses of covariance (ANCOVA) were planned with Posture (Open or Closed) as
the between-subjects factor and trait Empathy as the covariate. Two dependent variables
(accuracy and bias) are calculated by collapsing participants’ responses on the honesty
scale into three possible responses: −3 to −1 were recoded as “lie”, 1 to 3 as “truth”, and 0
as “don’t know”. This is done as differences in response certainty do not reflect differences
in accuracy (i.e., “very dishonest” is not more accurate than “dishonest”; for an in-depth
discussion on continuous versus dichotomous veracity scales, see [55]). Responses are
compared to the veracity of each video and given a score of either correct = 1 or incorrect = 0
and summed across trials; the “don’t know” responses are treated as incorrect.

The coded accuracy data are then processed using Signal Detection Theory (SDT; [56]),
to ensure that any effects of the posture manipulation are representative of a change in
discriminability and not simply a change in response bias. SDT is recommended as a better
method of differentiating the differences in accuracy from response bias when making
veracity judgments [5,57]. Two new dependent variables are calculated: A’ measuring
overall accuracy independently of bias [58], and B” measuring participants’ response
bias [59]. For A’, a value of 0.50 indicates chance level performance. For B”, values < 0
represent a lie bias, while values > 0 indicate a truth bias. Additional one-sample t-
tests were planned for each posture condition (Open or Closed) to assess judgment bias
compared to being unbiased (0).

For the effect of posture on microexpression recognition, the METT scores (%) were to
be analyzed using a one-way, between-subjects ANCOVA, with Posture (Open or Closed)
as the between-subjects factor and trait Empathy as the covariate. The relationship between
deception detection accuracy (overall, lies, and truth) and facial expression recognition are
assessed using non-parametric (Spearman’s rho) correlations.

The significance threshold for all analyses was set at p < 0.05. The assumptions for the
ANCOVAs were verified (i.e., the normality assumption, as assessed by Shapiro–Wilk’s test
p < 0.05 for all variables, and the homogeneity of variance assumption was met, as assessed
by Levene’s test p < 0.05 for all comparisons conducted).

All data were analyzed using the open-access statistical software program JASP [60].

4. Results
4.1. Facial Expression Recognition

An ANCOVA investigated the effect of posture on facial expression recognition,
controlling for individual differences in empathy. Contrary to the prediction, the re-
sults showed no statistically significant effect of posture, F < 1, p = 0.987, or empathy,
F(1, 77) = 1.64, p = 0.203, η2

P = 0.021, on facial recognition performance.
Non-parametric correlations were conducted between facial expression recognition

scores and veracity judgments (truths and lies), while considering the posture manipulation.
These did not reveal a statistically significant relationship between the two measures either
overall (rs = 0.13, 95% CI (−0.09, 34), p = 0.244, N = 80), for Closed posture (rs = 16, 95% CI
(−0.16, 45), p = 324, N = 40), or for Open posture (rs = 0.15, 95% CI (−0.17, 0.44), p = 362,
N = 40).

4.2. Deception Detection

A manipulation check was first conducted to verify that the posture manipulation did
not influence uncertainty. An analysis of the “don’t know” responses in each condition
was performed, which was not found to be statistically significant, F < 1, p = 0.812.

The ANCOVA conducted to determine the effect of posture on accuracy (A’), revealed,
in line with the prediction, a statistically significant effect of posture (F(1, 77) = 5.37,
p = 0.023, η2

P = 0.065, 90% CI (0.01, 0.17)), where participants in the Open condition (M = 66,
SD = 19) outperformed those in the Closed condition (M = 0.57, SD = 0.21). Empathy
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was also found to have a statistically significant additive effect (F(1, 77) = 5.09, p = 0.027,
η2

P = 0.062, 90% CI (0.00, 0.16)).
The ANCOVA conducted to determine if posture affected response bias (B”) did not

reveal an effect of posture or empathy, Fs < 1, ps > 0.50. One-sample t-tests revealed
that judges in both the Open (M = 0.62, SD = 0.55) and Closed (M = 0.54, SD = 0.48)
postures were significantly truth-biased t(39) = 7.15, p < 0.001, dz = 1.13, 95% CI (0.79, 1.46),
and t(39) = 7.05, p < 0.001, dz = 1.12, 95% CI (0.78, 1.44), respectively.

5. Discussion

The posture adopted by judges had a significant effect on their ability to detect
deception but not on the accuracy of categorizing microexpressions. Specifically, judges
adopting an open posture had higher deception detection scores compared to those in the
closed posture. Using a perceptual explanation, the accuracy difference may be a result
of posture affecting attention to behavioral information. However, the lack of a difference
in facial recognition scores seems to not support this explanation (cf. [34]). Considering a
cognitive explanation, posture may be influencing how judges are processing information,
such as an increase in resources allocated to the judgment process.

Microexpression recognition, however, was unaffected by either individual differences
in trait empathy or posture manipulation. The lack of a posture effect suggests this
manipulation does not impact the ability to classify the emotional displays of others.
However, microexpression recognition scores in both the open (M = 68.58%, SD = 16.37%)
and closed (M = 69.28%, SD = 14.66%) postures were relatively high, nearing a ceiling
effect, which may have attenuated any embodied effect.

The lack of a relationship between the microexpression scores and empathy may
also be explained by the artificial nature of the task (see [61]). Microexpressions are brief
flashes of prototypical expressions of emotions, whereas most studies employ recognition
tasks using clear valence (positive-negative) facial expressions presented for longer periods
(e.g., [45]). Furthermore, recent propositions suggest that empathy relates more to the speed
of processing facial expressions, and not how accurately expressions are classified [62]. Im-
portantly, research finds that people are also poor at discriminating genuine from deliberate
emotional displays, calling into question their diagnostic value as cues to deception [63,64].
It would be worthwhile to explore if recognition of more naturalistic or social–emotional
displays would show an effect of posture.

6. Study 2

Study 2 explored the posture effect by considering which aspect of the judges’ judg-
ment was affected by the manipulation. Either open posture judges were more attentive to
some behavioral cues (i.e., better detectors) or they were better at processing the informa-
tion they received (i.e., better analyzers). Judges’ gazing behavior was measured using an
eye-tracker to investigate if the posture manipulation changed where they were looking
and/or focusing during the veracity judgment process.

We used both high-stakes and low-stakes lie videos in this study for two reasons.
Stakes are the rewards to the liar for escaping detection and/or the punishment that
they would receive for being caught. Stakes make controlling one’s behavior channels
more difficult [35] and increase the likelihood of displaying unintended behavioral cues
associated with lying, both in quantity and intensity [36,65], which can make deception
detection easier [66,67]. If the posture manipulation affects the attention judges give to
behavioral cues a difference in accuracy should be more pronounced for the high-stake
lies. The second benefit is uncovering the stability and generalizability of the posture effect
on different lie scenarios. It should be noted that the role of stakes in lie detection is a
debated topic. The meta-analysis by DePaulo and colleagues [33] reported an effect of
motivation (a close proxy to stakes) on the detectability of deception, however, the more
recent meta-analysis by Hartwig and Bond [34] failed to replicate this finding.
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It was predicted that the posture effect observed in Study 1 would be replicated and
extended to the high-stake lies. Second, for the high-stakes condition, this difference
between postures would be more pronounced. Finally, it was predicted that posture would
influence the gazing behavior of judges.

7. Methods
7.1. Participants and Design

Thirty-two students (6 males, 26 females; MAge = 19.88, SD = 1.98) were recruited
using the university’s online subject pool in return for course credit. A sensitivity analysis
for an interaction between Posture (2), Stakes (2), and Veracity (2), given the sample size,
estimated that an effect size of Cohen’s f = 0.26 (medium-to-large) can be detected with
95% power and an alpha criterion of 0.05. None of the participants had any uncorrected
visual impairments.

A mixed-design was employed, with Posture (Open or Closed) as the between-subjects
variable, and Veracity (Lies and Truths) and Stakes (High and Low) as the within-subjects
variables. The dependent variables were deception detection accuracy, judgment bias,
confidence, and eye-gazing behavior. Given Study 1′s accuracy effect and the past lit-
erature on the relationship between expansive postures and decision confidence [68,69],
the confidence measure was added to assess if the manipulation also influences judges’
self-perceived lie detection ability. Differences in empathy were also measured.

7.2. Stimuli and Apparatus
7.2.1. Deception Detection Videos

For the low-stake stimuli, eighteen videos (9 lies and 9 truths) were selected from
the BDS (as in Study 1). These are considered to contain low stake lies, as the senders
had no incentive to lie and suffered no consequences if caught. For the high-stake stimuli,
eighteen videos (9 lies and 9 truths) were selected from Levine’s [70] trivia game interviews.
In Levine’s study, students played what they believed was a teamwork game where they
could win a cash prize. They worked with a partner, who, unbeknownst to them, was one
of the researchers. During the trivia game, the experimenter steps out, leaving the trivia
answers unattended. The confederate attempts to convince the participant to cheat. The
videos are of the post-trivia game interviews where the participants were asked if they
had cheated. Nine videos were of individuals that had cheated, and nine who had not
cheated. All videos were on average 20 s long. The videos are considered high stakes as
senders believed they were subject to university rules, which if violated could have severe
consequences, including expulsion, and if they were successful could win the monetary
reward from the game.

7.2.2. Empathy

Trait empathy was assessed using the IRI.

7.2.3. Eye-Tracking

Eye movement was measured using a mobile SensoMotoric Instruments (SMI) RED500
Binocular Eye-Tracker, set to record at 120 Hz. Using a mobile eye-tracker permitted the
measuring of eye-gazing behavior without imposing restrictions on movement or causing
additional discomfort to participants. The presentation of stimuli, order of the tasks,
and recording of eye movements were controlled by the experimenter using the SMI laptop.
The videos were displayed to an external monitor (1280 × 960 resolution) with the eye-
tracker mounted underneath in a fixed position. For each participant, a 10-point calibration
followed by a 4-point validation process was conducted.

7.3. Procedure

Participants first completed the IRI. They were then placed in front of the eye-tracker
and randomly assigned to a posture condition, open or closed. After ensuring the posture
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was properly adopted, the calibration and validation of the eye-tracker were performed.
Participants were shown instructions regarding the first video set, either high-stakes or
low-stakes (counterbalanced, and videos were randomized within each set). For each
video, participants gave two verbal responses: the veracity judgment, using the same scale
as in Study 1, and their confidence, using a 7-point scale ranging from “not at all confident”
to “extremely confident”. At the end, participants were debriefed.

7.4. Data Analysis Plan

To investigate the eye-gazing differences between the two postures, the eye-tracking
data are coded for several areas of interest (AOI), representing the body (AOI-1), the hands
(AOI-2), the upper face (AOI-3), and the lower face (AOI-4). This allows for a fine-grained
analysis of the judges’ gazing patterns to different nonverbal channels related to objective
and stereotypical cues of deception [32,33]. For each area, two measures from the SMI
BeGaze native software are reported: average dwell time as a percentage (AvgDT%),
reflecting the time spent looking at the specific area divided by the total looking time of
all areas, and fixation count (AvgFC), measuring the average number of times the judges
fixated on each target area.

Two mixed multivariate analysis of variance (MANOVA) were planned to analyze
the data (for AvgDT% and AvgFC), with Posture (Open or Closed) as the between-subjects
factor, Stakes (Low and High) as the within-subjects factor, and the four AOIs (Body, Hands,
Face. Upper, Face. Lower) as the dependent measures. Significant effects will be explored
with univariate ANOVAs and appropriate post hoc contrasts.

To investigate the effects of posture on deception detection, the judges’ accuracy
responses were coded and analyzed using SDT, producing an accuracy (A’) and bias (B”)
variable. Two two-way mixed ANCOVAs are planned with Posture (Open or Closed) as
the between-subjects factor, and Stakes (High and Low) as the within-subjects factor, while
controlling for individual differences in empathy. Significant effects will be analyzed using
post hoc contrasts.

To explore the differences in judgment confidence based on posture, between-subjects
t-tests are planned, alongside non-parametric correlations exploring the relationship be-
tween confidence ratings and accuracy scores (overall and based on veracity).

Data were processed and analyzed using the SMI BeGaze software tool and the
statistical program JASP.

8. Results
8.1. Eye-Movement

A MANOVA was considered for analyzing the eye gazing data, however, a preliminary
inspection revealed that several dependent measures were either correlated too strongly
(rs > 0.9; multicollinearity) or not at all (rs < 0.2), and several assumptions for this analysis
were violated (i.e., homogeneity of covariance, Box’s M, ps < 0.001; multivariate normality,
Royston’s Test, ps < 0.001). An inspection of the skewness and kurtosis, in addition to Q–Q
plots and histograms, indicated that the assumption of normality of variance was violated
for several AOIs. Therefore, the appropriate dependent variables were transformed to
obtain a normal distribution of data and analyzed using between-subjects t-tests.

Preliminary analysis revealed differences between the high-stakes and low-stakes videos
for both variables (stemming from the differences between the videos sets; see Figure 2),
ps < 0.001, however, no interactions with the other factors were found, and analyzing them
separately did not impact the results; therefore, Stakes was collapsed as a factor. Empathy,
also, did not show any effects on looking patterns, Fs < 1, ps > 0.14.
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Figure 2. Eye-gaze heat maps for looking frequency of Closed and Open posture judges looking at the High-Stakes and
Low-Stakes videos. All subjects agreed to the publication of their images.

An independent samples t-test comparing the total (combined AOIs) percentage of
looking times (AvgDT%) based on posture was conducted. Overall, the judges in the Open
posture (M = 18.6%, SD = 4.7%) devoted less time looking at senders, than those in the
Closed posture (M = 21.8%, SD = 1.5%). To obtain normality, the analysis was conducted
on base 10 log-transformed data. This revealed a statistically significant difference based
on posture, t(24.67) = 2.08, p = 0.048, ds = 0.72, 95% CI (0.01, 1.44) (unequal variance).

To unpack this difference, planned comparisons were conducted for each AOI. Inves-
tigating the differences in looking at the hands of senders revealed that the Open posture
judges (M = 1.8%, SD = 1.1%) looked less at this area than the Closed posture judges
(M = 3.2%, SD = 1.8%), t(30) = −2.40, p = 0.023, ds = −0.85, 95% CI (−1.57, −0.12) (square
root-transformed data). No other differences in the judges’ gazing behavior between the
two posture conditions were found, ts ≤ 1, ps > 0.05.

To understand if judges differed in the number of times they focused on different
areas, and not just the amount of time spent, analyses were conducted on the fixation
count of each AOI. Overall, the judges in both conditions seemed to fixate an equal number
of times on the senders while making their veracity judgments, t(30) = −1.01, p = 0.321.
Considering each AOI separately, the planned t-tests revealed a marginally significant
effect for the Open posture judges (M = 1.3, SD = 0.9) fixating fewer times at the hands
than the Closed posture judges (M = 2.2, SD = 1.6), t(30) = −1.84, p = 0.076, ds = −0.65, 95%
CI (−1.36, 0.07) (square root-transformed data). No other significant differences emerged
(ts ≤ 1, ps > 0.05). See Figure 3.
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Figure 3. Average dwell time as a percentage of total looking time for each AOI split by judge Posture (error bars ± 1 SD).
The line over the bars represents a significant difference (* p < 0.05).

8.2. Deception Detection

A repeated-measures ANCOVA was conducted on Posture (Open or Closed) and
Stakes (High and Low) while controlling for individual differences in empathy. A marginal
main effect of stakes was observed (F(1, 29) = 4.04, p = 0.053, η2

P = 0.119) suggesting that
the High-Stakes videos (M = 0.61, SD = 0.16) were easier to classify than the Low-stakes
videos (M = 0.51, SD = 0.21). While judges in the Open posture (M = 0.59, SD = 0.15) had
higher accuracy than judges in the Closed posture (M = 0.55, SD = 0.11), the difference was
not statistically significant (F < 1, p = 0.335). The Stakes X Posture interaction, while also in
the predicted direction—the difference between the Open and Closed posture on accuracy
being more pronounced for the High-Stakes videos (Mdiff = 5.15%) than the Low-Stakes
videos (Mdiff = 3.60%)—was not statistically significant (F < 1, p = 0.948). Empathy was not
found to affect the results (Fs < 1, p = 0.644).

Subsequently, an ANCOVA investigated the influence of posture and stakes on
response bias (B”), controlling for empathy. This did not indicate any effect of pos-
ture (F < 1, p = 0.693, stakes, F < 1, p = 0.956) or interaction (F(1, 28) = 2.60, p = 0.118,
η2

P = 0.085). All judges were significantly truth-biased, both in the Open (M = 0.44,
SD = 0.35; t(16) = 5.24, p < 0.001, dz = 1.27, 95% CI (0.71, 1.80)), and Closed postures
(M = 0.36, SD = 0.25; t(14) = 5.56, p < 0.001, dz = 1.44, 95% CI (0.81, 2.03)).

Mini-Meta Analysis

Given the lower statistical power to detect the posture-accuracy effect of interest in
Study 2, we meta-analyzed the effect of Posture (Open or Closed) of our two studies using
a sample-size weighted fixed-effects analysis with unbiased mean effect size estimates
(i.e., Hedge’s g; Study 1, g = 0.45, 95% CI (0.01, 0.89), Study 2, g = 0.29, 95% CI (−0.40,
0.99)) [71]. The effect was statistically significant (Mg = 0.40, 95% CI (0.03, 0.78), Z = 2.10,
p = 0.036 (two-tailed)), such that the judges in the Open posture were more accurate at
detecting deception than the judges in the Closed posture.

8.3. Confidence

An independent samples t-test was conducted on the judges’ confidence ratings, based
on posture. The analyses did not find a statistically significant difference (t(30) = 1.23,
p = 0.227), suggesting that the posture manipulation may not impact judges’ confidence in
their veracity judgments.

The non-parametric correlations for confidence ratings and veracity judgment did not
reveal any relationships either with the overall accuracy (rs = −0.14, 95% CI (−0.47, 0.22),
p = 0.433, N = 32), the truth accuracy (rs = 0.10, 95% CI (−0.25, 0.44), p = 0.570, N = 32),
or the lie accuracy (rs = 0.10, 95% CI (−0.26, 0.43), p = 0.607, N = 32).
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9. Discussion

The analysis comparing looking patterns revealed an additional effect of the posture
manipulation on judges, which may assist in understanding the elements influencing
veracity judgments seen in Study 1. The judges who adopted an open posture looked less
at senders overall (both in the number of times and in duration) than the judges adopting
a closed posture. This seems to contradict the social acuity assumption that adopting
an open posture will make judges more attentive and/or receptive to the behaviors of
others. Specifically, the data show that judges in the open posture looked less at the
hands of senders than the judges in the closed posture, but focused equally on all other
locations (i.e., face, arms, body). This finding seems to also contradict the emotion-based
lie detection literature, which claims that astute judges focus more on the facial expressions
(e.g., microexpressions) of senders. Here, the opposite is displayed, as the judges in the
open posture focused less overall on the nonverbal behavior of senders.

The posture–accuracy effect did not replicate in Study 2 (attributed to the smaller
sample size and more uncertainty in parameter estimation, i.e., wider confidence interval),
although, a tentative trend in the same direction was observed in the data which was
bolstered by the mini-meta-analysis combining the effects sizes showing support for the
existence of a moderately sized effect. The data also suggested a slight difference in
performance due to the type of lie judges saw, as evidenced by the marginal stakes effect
on accuracy. This would indicate that the High-Stakes videos were easier to classify than
the Low-Stakes videos. However, the data do not permit any strong inferences with the
current sample.

Finally, the results showed that posture did not affect judges’ response bias (replicating
Study 1) or confidence in their veracity judgments. These findings are noteworthy, as past
intervention studies (e.g., lie detection training) have been found to occasionally result
in detrimental effects on the judges’ biases [5] and confidence [3]. This suggests that
the posture manipulation may be useful as a passive lie detection technique to improve
deception detection accuracy without the need for training or lengthy and complex a priori
preparation of the environment.

10. General Discussion

Over two experiments, we investigated a novel effect of adopting different postures
on judges’ perceptions and judgments of liars and truth-tellers. The data find that the
posture adopted by a judge impacted their ability to discriminate truthful and deceptive
statements (Study 1) and their gazing behavior (Study 2) without affecting response bias or
confidence.

In Study 1, it was found that adopting an open posture resulted in a higher discrim-
inability compared to adopting a closed posture, an effect that was more visible with higher
levels of empathy. The results also showed that this effect was not attributable to a shift
in response bias brought about by the manipulation. Facial expression recognition was
unaffected by either empathy or the posture manipulation.

Building on these results, in Study 2, the looking behavior of the judges in the two
posture conditions was assessed using a mobile eye-tracker while also expanding the
deception detection task to high-stakes stimuli, assessing the stability and generalizability
of the posture effect on different types of lies. With respect to the judgment data, judges
adopting an open posture showed a trend towards higher accuracy compared to their
closed posture counterparts. For stakes, a marginal improvement based on posture was
found, where higher-stakes lies and truths were easier to classify than their lower-stakes
counterparts. Adopting an open posture also increased the difference in detection scores
between the two lie types, although this trend was not statistically significant.

Concerning gazing behavior, adopting an open posture resulted in less attention being
given to the nonverbal behavior of senders, contrasting what the literature would predict.
It was found that judges placed in an open posture spent less time gazing at senders.
Specifically, they focused less on the hands of senders. Potentially, open posture judges
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were faster and/or more efficient at extracting information from nonverbal signals and
thus required less time looking at senders, or they relied less on nonverbal information for
their veracity judgments.

The case for an information-processing account can be made by combining the results
of the two studies. In Study 1, the accuracy and empathy effects can be taken as posture
affecting the processing of information more than the attention paid to the senders’ cues.
Indeed, the compatibility between posture and situation has been shown to facilitate
performance by increasing the availability of processing resources [22,72]. In Study 2,
the reduced gazing time for open posture judges would suggest that information processing,
and not attention, is impacted by the posture effect. Perhaps, if people adopt an open
posture, they are primed to dedicate more resources to processing social information. In
this way, posture may be affecting how the judges process information from senders,
and not their tendency to inspect their targets more thoroughly. Indeed, past research
has shown that relying more on other channels (e.g., paraverbal or content) can increase
accuracy [73]. Reciprocally, the difference in dwell time can be interpreted as the closed
posture judges being less actively engaged in the task, adopting a more relaxed and passive
attitude to the decoding task (i.e., lingering). Unfortunately, the settings used for the eye
tracker (specifically, the low sample rate) do not permit such an exploration of the data,
but this merits future consideration.

Alternatively, in keeping with the “openness to communication” dimension, closed
posture judges may be focusing more on senders’ hands in an attempt to avoid areas
associated with social information and interaction [74]. For instance, there are cultural
differences in the communicative value of hand gestures and their support for verbal
communication [75]. However, this does not account for the lack of differences in looking
at the face between the two posture conditions. An alternative explanation may be that
gesticulation was deemed more important in the closed posture condition, placing greater
emphasis on message understanding than on other nonverbal information [76]. Extensions
of the current work should explore the different communicative channels that the judges
considered and determine their individual effects on veracity judgments.

The present two-posture paradigm limits any directionality interpretation relating to
the increasing or decreasing accuracy compared to a non-intervention judgment scenario.
However, tentatively, the accuracy seen in the open posture (66% in Study 1; 59% in Study
2) would suggest that the manipulation aided deception detection, as the closed posture
accuracy (57% in Study 1; 55% in Study 2) is in line with the levels usually reported in past
research (i.e., 54%; [4,33]). This suggests that the current passive lie detection approach
produces a moderate effect-sized improvement on accuracy, similar to that obtained from
active deception detection training approaches [77]. This effect, if replicated, has practical
implications for security, law enforcement, and forensic settings. For example, in many
countries, a police suspect cannot be forcefully interrogated using a lie detection technique
(such as the cognitive lie detection method; [6]). However, using the current paradigm,
interviewers can simply adopt an open posture to improve their odds of discriminating
veracity, without becoming more biased or overconfident.

The postural effect also has implications for our understanding of nonverbal behavior
in social interactions and embodied cognition. Due to the commonality of such postures in
daily life, their effects on perception are important to understand. Individuals adopt these
postures frequently, spontaneously, and unconsciously, which may unknowingly affect
their interactions with and perceptions of others in social settings. The current findings
provide the initial evidence for a new embodied effect of postures on judgment under
uncertainty (here, deception detection).

10.1. Limitations

Considering the exploratory nature of the current research, a few limitations must
be highlighted. First, contrasting the assumed effect sizes of interest for the posture
manipulation, the results indicate that although a moderate effect of posture may exist (as
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suggested by the mini-meta-analysis) it is also highly variable (i.e., the margin of error
is 0.38). This variability may explain the difference between the two studies and suggest
that replication attempts must consider a smaller real-world effect [78], requiring a larger
sample size (and statistical power) to adequately investigate.

Second, a limitation of the current methodology is the inability to measure emotion-
specific recognition rates, hindering our ability to explore the relationship between veracity
judgment accuracy and microexpression recognition. Speculatively, although a difference
was not observed overall, different emotions (and valences) have been shown to produce
different recognition rates [79], thus, using aggregate recognition scores may obscure the
relevant effects (e.g., the open posture improving the recognition of positive emotions that
relate to communication, but hindering the recognition of negative emotions). Replications
should consider employing a more detailed approach considering individual recognition
rates and processing speed on a per emotion basis.

Third, the study did not consider a priori specific sender–judge effects on judgments,
such as the gender of the expressors (i.e., in the facial recognition task) or senders (i.e., in the
deception detection task) or the demographics of the judges. While such factors have
not been found to impact the accuracy of veracity judgments [1], for facial expression
recognition it may be a pertinent factor to consider [80]. Such nuanced explorations merit
consideration given the importance of demeanor in veracity judgments [42].

Fourth, the experiences of judges in the two postures were not measured. This limits
our ability to interpret the conscious effects that adopting these postures may have had
on judges (e.g., discomfort) and on their decision-making process. Replications should
incorporate more self-report and physiological measures from judges.

10.2. Future Directions

The present approach focused on factors that have strong theoretical links to the
deception literature (e.g., empathy and microexpression recognition; [42]). On the basis
of our findings, future explorations should consider additional individual differences
which may expand on and clarify the current effects, giving more emphasis to potential
demographic factors. Gender differences may be relevant in exploring the gazing and
nonverbal sensitivity relationships in more detail [80], as would expanding to other traits
related to nonverbal sensitivity, such as emotional intelligence. Similarly, the emphasis
on sender message content should be considered more strongly, as the current findings
suggest that a substantial weight was placed on the senders’ statements as opposed to their
nonverbal behavior; indeed, message content has been argued by some scholars as a better
source of diagnostic veracity information [76].

An important extension of the current paradigm would be to incorporate more inter-
active designs, as many veracity judgments in forensic settings are done on the basis of
face-to-face interactions [81]. In an optimistic prediction, the open posture effect may foster
an affiliation between the sender and the judge [82], leading to similar embodied states (i.e.,
exchanging information accurately, especially for truth-tellers), activating similar cognitive
and affective processes [83], enhancing empathy and rapport [84], and improving commu-
nication. Of note, the posture effects can be bidirectional, influencing both the adopter and
the observer, which may produce additional effects of interest, such as increased impression
management by liars or less critical appraisals by judges, as proposed by the Interpersonal
Deception Theory (IDT) framework [85].

As a general recommendation, future explorations of the posture effect should employ
a larger sample size and include scenarios containing more serious (e.g., criminal) lies to
fully understand the role that the judge’s posture can have on veracity judgments and the
generalizability of the posture effects. Considerations may also be given to expanding the
postures paradigm to non-deception and more naturalistic scenarios.
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11. Conclusions

At present, this is the first exploration into the effect of posture on deception detection
accuracy, extending the work on embodiment to include veracity judgment and eye-gazing
differences. The results offer preliminary support for a novel postural effect on deception
detection. The data show that the posture adopted by a judge can produce significant dif-
ferences in gazing behavior and deception detection. The effect also indicates a relationship
with empathic perception and information processing, suggesting that the posture manip-
ulation relates to how information is processed and not to the attention given to specific
behavior. The aim of this approach was to aid deception detection without introducing
harmful elements or additional demand characteristics into the decoding process. From
an applied setting, the posture manipulation may offer a simple-to-implement method for
improving the accuracy of veracity judgments.
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