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Abstract

Veracity judgements are important in legal and investiga-
tive contexts. However, people are poor judges of decep-
tion, often relying on incorrect behavioural cues when these
may reflect the situation more than the sender's internal
state. We investigated one such situational factor relevant
to forensic contexts: handcuffing suspects. Judges—police
officers (n = 23) and laypersons (n = 83)—assessed recordings
of suspects, providing truthful and deceptive responses in
an interrogation setting where half were handcuffed. Hand-
cuffing was predicted to undermine efforts to judge verac-
ity by constraining suspects' gesticulation and by priming
stereotypes of criminality. It was found that both laypersons
and police officers were worse at detecting deception when
judging handcuffed suspects compared to non-handcuffed
suspects, while not affecting their judgement bias; police
officers were also overconfident in their judgements. The
findings suggest that handcuffing can negatively impact
veracity judgements, highlighting the need for research on

situational factors to better inform forensic practice.
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1 | INTRODUCTION

Deception detection can be crucial in investigative, forensic, and legal contexts where the outcome of a charg-
ing decision or criminal trial can hang on the credibility of the victim, witness, or suspect testimony (Horvath
et al., 1994). However, veracity judgements are challenging, especially for human judges (Zloteanu, 2020; Zloteanu,
Bull, et al., 2021). People tend to be poor detectors of deception (Bond & DePaulo, 2006), biased towards overes-
timating others' honesty (Levine et al., 1999), and overconfident in their judgements (DePaulo et al., 1997). Given
the relevance of veracity judgements in forensic and legal contexts, it is important to examine the role of situational
factors in this process. Using an experimental scenario that simulates a common real-life application—handcuffing

suspects—we examine how situational factors can affect veracity judgements in both laypersons and police officers.

1.1 | Behavioural cues to deception

Human judges typically make poor veracity judgements (Bond & DePaulo, 2006, 2008), especially when judging lies
(Levine et al., 1999, 2014). This lacklustre performance has been, in part, attributed to the lack of reliable behavioural
cues (i.e. verbal, paraverbal, and nonverbal) that differentiate liars and truth-tellers (DePaulo et al., 2003; Hartwig
& Bond, 2014). Indeed, the relationship between behavioural cues and deception detection is controversial and
fraught with contradicting evidence as to the type and direction of effects (Burgoon, 2018; Luke, 2019; Zloteanu,
Bull, et al., 2021).

Relevant to our current manipulation, liars are reported to make fewer hand and finger movements, use fewer
illustrators, pointing gestures, and self-touching behaviours compared to truth-tellers (Caso et al., 2006; Sporer
& Schwandt, 2007; Vrij et al., 2004). This is also demonstrated in motion-tracking research which finds liars and
truth-tellers to differ in the use of their arms, torso, and head (Duran et al., 2013). Hence, the restriction of hand
gestures may negatively impact the discriminability of liars and truth-tellers, thereby reducing deception detection
accuracy. Moreover, regardless of their diagnostic value, people hold strong beliefs about specific behaviours reveal-
ing deceit (The Global Deception Research Team, 2006) and often make veracity judgements based on these beliefs
(Bogaard et al., 2016; Zloteanu, Bull, et al., 2021). People believe that liars display more self-touching, fidgeting,
gaze aversion, and generally move more than truth-tellers because they are anxious and/or nervous, however, these
beliefs rarely match reality (Akehurst et al., 1996; Anderson et al., 1999; Masip & Herrero, 2015). Such misinforma-
tion is also propagated by police training manuals (Vrij et al., 2010), suggesting that experience with nonverbal cues
can make officers better lie detectors (Gudjonsson, 2005).

Furthermore, in the forensic and legal literature, demeanour evidence is considered an important cue for witness
credibility (Mack, 2001; Varinsky, 1992). A focus on such behavioural ‘cues’ can consequently be a source of mislead-
ing information (Denault et al., 2020; Denault & Patterson, 2021; Zloteanu, 2020). Thus, if behavioural cues are
diagnostic, as so many believe them to be, then we would expect that accuracy would decrease if judges were no
longer able to rely on them. But, our claim is not that such cues are useful in (accurately) detecting deception, only
that they are influential, and limiting the ability of senders to move and gesticulate by handcuffing will reduce any real

or expected nonverbal differences between liars and truth-tellers, affecting judges' veracity judgements?

1.2 | Situational factors

To illustrate the complexity of veracity judgements, we bring attention to an often-underrepresented component of
the judgement process: the role of situational or contextual elements. The deception detection literature has largely
overlooked the impact of situational factors on senders (i.e., liars and truth-tellers) and judges (i.e., individuals making
veracity judgements). The situation in which senders find themselves may affect their behaviour and ability to accu-

rately portray themselves, influencing how they act and are perceived.
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Situational factors and their effects are here considered separate from the natural variability between senders'
demeanour (e.g., physical appearance; Funk & Todorov, 2013) or differences between judges' ability (e.g., training;
Meissner & Kassin, 2002), which are innate to any task but can also affect veracity judgements (see also, Zloteanu,
Krumhuber, et al., 2021). Instead, we define situational factors as external elements which influence the judgement
process. For example, manipulating the attire (nurse, military, casual) of individuals can affect judges' ratings of
perceived dominance and empathy (Kuster et al., 2019), while adding glasses to a portrait photo can increase ratings
of intelligence, honesty, dependability, and industriousness (Thornton, 1943). Such effects are explained by the stere-
otypical associations of situational elements being used to ascribe personal characteristics to individuals.

To outline the effects of such situational? factors on veracity judgements, we adapt the decision-making frame-
work by Wieser and Brosch (2012). The framework proposes that a judgement is a product of the encoding stage
(i.e., information from the sender), the transmission stage (i.e., presentation of information), and the decoding stage
(i.e., receiver perception) and that situational effects play a role at each stage of this process to influence the final
judgement (for more detail, see Wieser & Brosch, 2012). Here, we retain two types of influence described in their
framework: within-judge elements (i.e., differences emerging from variations between receivers' thought processes)
and external features from the environment; the focus of our paper is on both elements while providing a novel manip-
ulation for the latter type; we note that a clear demarcation of situational effects based on these types is not simple
due to potential interactive effects. A directed acyclic graph (DAG) of the theoretical causal model of the elements
and factors of interest and the final veracity judgement is presented in the Supplemental Information (SI).

By employing a manipulation that is relevant to forensic settings, we investigate the effect of handcuffing to
illustrate how a routine practice can affect the veracity judgement process. Handcuffs are used in many forensic and
legal contexts. For example, in the United States arrestees are routinely handcuffed before an interview (Virginia
Commonwealth University Police Department, 2014). In the United Kingdom, police officers can handcuff suspects
if it is deemed justified (Association of Chief Police Officers of England Wales & Northern Ireland, 2009). Their use in
UK courts is also permitted in exceptional circumstances (Courts and Tribunals Judiciary, 2010). Our focus is on how
this routine element can affect person perception and veracity judgements.

In one of few studies on situational factors in veracity judgement settings, ten Brinke et al. (2015) coded the
behaviour of liars and truth-tellers interviewed in a scarce environment (a plain, undecorated room) and an enriched
environment (a room filled with colourful artwork and a desk full of office-related objects). They found more behav-
ioural differences between liars and truth-tellers in the scarce environment, arguing that the setting increased liars'
production of nonverbal cues to deception, concluding that this manipulation could be used as a tactic to improve
deception detection. However, Verschuere et al. (2016) contested these claims, showing that such environmental
manipulations have the same effect on both liar and truth-teller behaviour, resulting in overall poorer deception
detection accuracy. Moreover, depriving suspects of resources, as advised by certain police training manuals (Inbau
et al., 2011), can increase interviewer suspiciousness, resulting in a stronger tendency to assume that senders are
lying (i.e., lie-bias) whilst also increasing the likelihood of eliciting a false confession (Meissner & Kassin, 2002; Toris
& DePaulo, 1984; Vrij et al., 2006).

Further examples of situational effects can be found in the related investigative interviewing literature on
‘context manipulation’, that is, techniques to modify the interview space to maximise the probability of obtaining
accurate and reliable information (Kelly et al., 2013). Context manipulation research finds that elements relating to
the physical environment in which an interview is conducted, such as lighting, decoration, and room size can have an
effect on interpersonal communication, disclosure, and interview outcomes (Chaikin et al., 1976; Dawson et al., 2017,
2017, 2017; Gifford, 1988; Kelly et al., 2013; Knapp et al., 2013). Some even demonstrate how such elements—
including physical restraints—can be used strategically to exert or reduce coercive pressure (Goodman-Delahunty
& Sivasubramaniam, 2013) and/or build rapport with interviewees (Goodman-Delahunty et al., 2014; Hoogesteyn
et al., 2019).

Similar effects of situational factors have also been reported in the counselling literature, where alterations to
the environment are found to influence how forthcoming clients are towards their therapist (e.g., Chaikin et al., 1976;
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Okken et al., 2012). Importantly, people seem to have strong a priori expectations and preferences for interview envi-
ronments, with the latter seemingly being more important for perceptions and outcomes (Hoogesteyn et al., 2020).
While such research focuses more on disclosure rather than deception detection, an overarching finding is that situa-
tional factors can be influential despite often being overlooked when judging others (i.e., the fundamental attribution
error; Nisbett & Ross, 1991). This is pertinent given how increased suspiciousness and distrust can be counterpro-
ductive to communication and accurate judgements (Burgoon et al., 1996; Toris & DePaulo, 1984). These studies
demonstrate that situational factors, such as the interrogation environment, can affect sender behaviour and judge

accuracy although not always in the desired fashion.

1.3 | Veracity judgement differences: Police officers versus laypersons

Research using police officers is rare in the deception field. The available data suggest that police officers display
the same underwhelming performance as laypersons (Aamodt & Custer, 2006; Vrij & Semin, 1996). This may be
because police officers also rely on the same (incorrect) cues to determine deceit, including cues that relate to hand
and arm movements (Akehurst et al., 1996; Bogaard et al., 2016; Colwell et al., 2006; Stromwall & Granhag, 2003).
However, police officers may differ in the direction and strength of their judgemental biases (Hauch et al., 2014;
Vrij, 2008). While laypersons are typically truth-biased by believing that senders are likely to be telling the truth
(Levine et al., 1999), studies using police officers find a weaker truth-bias or complete reversal thereof (i.e., lie-bias;
Garrido et al., 2004; Masip et al., 2008; Meissner & Kassin, 2002, but see Hurst & Oswald, 2012). This can be attrib-
uted to police officers being more suspicious of others (Kim & Levine, 2011) whilst also typically being (over)confident
in their abilities (DePaulo & Pfeifer, 1986).

Given police officers' experience with interview scenarios and handcuffs, the handcuffing manipulation may
affect their judgements and those of laypersons differently. The findings of the current investigation can be relevant
at different stages in the judicial process, namely for police officers involved in the initial investigation and charging
decision, and for laypersons who serve as jurors in sentencing decisions. Hence, we considered both police officers
and laypersons as target groups in our research.

2 | THE PRESENT STUDY

The current study explores the potentially detrimental effects of situational factors on the veracity judgement
process. From an external context perspective, handcuffs are associated with criminality which in turn can influence
judges' suspiciousness, resulting in a stronger lie bias in their judgements (Bond et al., 1992; Levine et al., 2000;
Levine & McCornack, 1991). Perceived credibility is the strongest factor impacting veracity decisions (George
et al., 2014). Thus, if a sender appears less credible due to the presence of an added cue to criminality, they are more
likely to be rated as dishonest regardless of their veracity (Burgoon et al., 2008; Levine et al., 2011; Porter & ten
Brinke, 2009). Thus, we hypothesised that the presence of handcuffs will bias judgements of suspects, leading to a
stronger tendency to assume handcuffed suspects are more dishonest than non-handcuffed suspects (i.e., a reduc-
tion or reversal of the truth-bias; H,).

From a within-judge context perspective, handcuffing may alter the behaviours that judges expect from liars
and truth-tellers (Akehurst et al., 1996), affecting their ability to classify veracity. Handcuffing suspects may limit the
movements of both sender groups (liars and truth-tellers) making the two appear more similar. Thus, we hypothesised
that restricting the movement of suspects by handcuffing will lead to poorer veracity discrimination for handcuffed
suspects compared to non-handcuffed suspects (i.e., lower deception detection accuracy; H,).

From an interactive perspective, the effects of handcuffing could manifest differently in the two groups of judges

based on their prior expectations of sender appearance and behaviour. Hence, we predict that situational factors
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interact with judge type due to differences in experience with forensic settings. Specifically, laypersons' judgement
response bias (e.g., truth-bias) should be more strongly affected by the presence of handcuffs (H,), while police
officers are expected to be more confident (H,) and lie-biased (H) in all their veracity judgements than laypersons
(e.g., Garrido et al., 2004).

3 | METHOD
3.1 | Design

A three-way mixed design was employed. The between-subjects factors were handcuffing (handcuffed vs.
non-handcuffed) and judge (laypersons vs. police officers). The within-subjects factor was statement veracity (truth
and lie). Judges were measured on deception detection accuracy, judgement bias, and confidence. Given the difficul-
ties in recruiting police officers, an a priori power analysis was not conducted. To estimate the minimum detectable
effect (MDE), a sensitivity analysis considering the final sample size revealed that effect sizes of Cohen's f = 0.28 or
partial eta? = 0.07 (small-to-moderate) could be detected with 80% power and an alpha criterion of 0.05.

4 | PARTICIPANTS

Ninety laypersons were recruited as judges through online advertisement and the university's online subject pool.
After screening for incomplete responses (n = 6) and for deducing the aim of the study (n = 1) the final sample
comprised 83 judges (36 males, 47 females, Mage =24.13, SD = 6.93). Participating students were given course cred-
=31.00,
SD = 6.69). Police officers were contacted directly by the experimenters after obtaining approval from the London

its; no other incentive was offered. Twenty-three police officers were recruited (17 males, six females, Mage
(UK) Metropolitan Police Service's Research Department. Table 1 provides details on their levels of experience. All
aspects of the study had been approved by the ethics committee of the university. Informed consent was obtained

from all participants prior to data collection.

4.1 | Suspect interrogation

A semi-scripted interview approach was employed in which a handcuffed “suspect” was interviewed by a police
interrogator. Nineteen suspects (9 males, 10 females, M,ge = 21.30 years, SD = 3.00) were recruited from the student
population for this part of the study in return for course credit. One police officer (male, 35 years old) with previous

training in interviewing and deception detection served as the interrogator.

TABLE 1 Police officers' self-reported level of experience

Experience level N
Special constable (part-time volunteer) 11
Probationer (trainee officer) 3
2-5 years

5-10 years 4
10+ years

Total 23

Note: The table contains the self-reported experience level of the police officers.
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Suspects were randomly allocated to either the handcuffed (n = 10) or non-handcuffed (n = 9) condition. Before
the interrogation, they completed four items from the Mach-IV questionnaire, a psychometric test measuring indi-
vidual differences in Machiavellianism (Christie & Geis, 1970), with responses made on a 10-point Likert-type scale

»

(“strongly disagree”—"strongly agree”). The questions were: Q1. “The best way to handle people is to tell them what
they want to hear”, Q2. “It is safest to assume that all people have a vicious streak and it will come out when they are
given the chance”, Q3. “There is no excuse for lying to someone else”, and Q4. “All in all, it is better to be humble and
honest than to be important and dishonest”. Suspects' true responses were then transferred to a new sheet, and two
of the four responses were modified by moving the rating by 5 points (e.g., a response of 2 was changed to 7), while
the other two remained unchanged. The two changed responses and the direction of change (+5) were counterbal-
anced between suspects. Thus, each suspect had two honest and two deceptive answers (for more details on this
procedure, see Levine et al., 1999).

Prior to the interrogation, participants were allowed to read through their changed responses and were instructed
to justify them to the interrogator during a videotaped interview; they also had the opportunity to ask the researcher
questions before being escorted to the interview room. The interrogator was blind to the veracity of these responses.
Suspects in the handcuffed condition were placed in standard UK police-style rigid handcuffs, with their hands placed
in front of them before entering the interrogation room. After being seated, the interrogator would begin the record-
ing, confirming this to the suspect. The camera was placed on the interview table on a tripod in full view and aimed
at the suspect; the videos do not show the interrogator, but their voice can be heard when questioning the suspect.

The interrogator read out the questions alongside the suspect's response. He then asked, “Why did you answer
this way?". After suspects provided an initial response, the interrogator probed suspects on their statements. During
probing, the suspect is required to produce additional information to answer a question (Granhag & Strémwall, 2001).
Probing is recommended by many police manuals due to the assumption that it increases the likelihood of a confes-
sion (Inbau et al., 2011), although it has not been found to enhance deception detection (Buller et al., 1991; Stiff &
Miller, 1986). Here, probing was used to provide flexibility in the interrogator's behaviour (i.e., by reducing a scripted
and anticipatory talking pattern), and to force suspects to provide lengthier statements, thereby closely mirroring
common police procedures.

The interrogator chose from one of three probes: (a) positive: “That sounds reasonable but tell me a little more
about why you answered it that way”, (b) neutral: “Tell me a little more about why you answered it that way”, or (c)
negative: “l don't believe you really think that. Tell me a little more about why you answered it that way”. The interro-
gator then judged and marked the statement made by the suspects as either a “lie” or “truth” and rated his confidence
in these judgements on a 5-point Likert-type scale (1 “not at all confident” to 5 “very confident”). After the interroga-
tion, the handcuffs were removed, and suspects were asked four post-interrogation questions (see Sl for more details
on the interrogator and suspects' data and analyses).

Only responses to the Mach-1V's Q2 were considered in the current paper to ensure consistency in the question
asked and answered across all videos (devoid of technical problems) and to prevent judges in the deception detection
task from seeing the same suspects twice, which may introduce carryover and/or practice effects (namely, if judges
see a suspect multiple times, their responses may be influenced by the past judgement they provided irrespective

of the content of the new statement). This resulted in sixteen videos being used for the deception detection task.

5 | STIMULI

The Q2 videos used in the deception detection task contain the full statements made by each suspect beginning with
the question being asked by the interrogator, the suspect's initial response, the interrogator's probe, and the suspect's
elaboration on their answer; while the voice of the interrogator can be heard during the video, only the suspect is
visible in the video. To ensure that an equal number of videos were presented to the judges in each condition, two

handcuffed videos (one lie and one truth), and one non-handcuffed video (one lie) were excluded (randomly selected).
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FIGURE 1 Examples of Stimuli Depicting Suspects in the (a) Non-Handcuffed and (b) Handcuffed Condition.
Note: Both suspects provided consent for the publication of their images

This resulted in eight videos in the handcuffed condition (4 lies, 4 truths; 4 males, 4 females) and eight videos in the
non-handcuffed condition (4 lies, 4 truths; 2 males, 6 females). All videos are 1920 x 1080 pixels at 30 frames-per-
second, and around 2 min in length. See Figure 1 for example, stimuli.®

5.1 | Procedure

The task was distributed online using the Qualtrics survey platform. Participants were randomly allocated to view
either the handcuffed or non-handcuffed videos. Participants were asked for their age, gender, previous deception
detection training, and whether they were a police officer. Police officers were further asked about their length of
service.

Before starting the task, participants viewed a condition-specific test video to ensure they understood the
instructions and that the videos were displaying correctly. The instructions stated that individuals in the videos were
either answering truthfully or deceptively about their personal opinions on a topic during an interrogation setting.
The videos were then presented in random order. For each video, judges provided a veracity judgement using a
7-point scale (1 “very dishonest”—4 “don't know"—7 “very honest”) and a confidence rating using a 7-point scale (1
“not at all confident”—7 “very confident”). Employing an honesty scale permits for more variance in judges' response
uncertainty to be captured while not affecting accuracy (e.g., selecting “very dishonest” is not more ‘accurate’ than
selecting “dishonest” but it is informative), and avoids issues with social norms and moral condemnation not permit-
ting judges to express strict opinions (Levine, 2001). They were also asked to specify which cues they used to reach
their judgement, phrased as “What was the most important factor that made you determine if the person was lying or
telling the truth?", using a list provided at the end of the task. Finally, participants were debriefed.

6 | RESULTS

Judges' deception detection accuracy, judgement bias, and confidence scores were analysed based on the handcuff-
ing manipulation and judge type. For the analysis and breakdown of the self-reported cues used by judges during the
deception task, see Sl.

6.1 | Deception detection accuracy

Judges' honesty ratings were used to compute accuracy scores; values 1-3 were coded as lie and values 5-7 as truth,
while 4 (“don't know”) was coded as incorrect (for a discussion on continuous vs. dichotomous judgements, see

Levine, Shaw, & Shulman, 2010). These responses were compared to the veracity of the videos to create accuracy
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scores. Thus, if the judge responded with “truth” to a truthful video it was considered correct (score = 1), but if they
answered “lie” it was considered incorrect (score = 0) and vice versa for deceptive videos. These values were summed
and converted to percentage accuracy scores (see Sl for a complementary analysis preserving the original structure
of the data).* To investigate veracity judgements, lie and truth accuracies were treated separately to account for
potential differences in veracity-specific accuracy rates of the judges (see Levine et al., 1999).

First, an analysis of the accuracy scores was conducted with handcuffing (non-handcuffed vs. handcuffed),
judge (police officers vs. laypersons), and veracity (lies and truths) as predictors. To account for the unbalanced data
structure, a mixed-model ANOVA (Type llI, full factorial) using the Parametric Bootstrap (PB) method (with 10,000
simulations) was used (see Krishnamoorthy et al., 2007). Significant omnibus effects were followed up with robust
post-hoc tests (trimmed means and Winsorized variance), estimating 95% bootstrapped confidence intervals around
robust effects sizes.” A robust heteroscedastic analysis of the explanatory measure of effect size (§) is reported for
between-subjects effects and post-hoc comparisons (interpretation: small = 0.10, medium = 0.30, large >0.50; range:
0-1; Wilcox & Tian, 2011), and the robust Cohen's d (dp) is reported for within-subjects effects and post-hoc compar-
isons (interpretation: small = 0.20, medium = 0.50, large >0.80; range: 0-1; Algina et al., 2005). The assumption of
homoscedasticity held for all analyses, F(3, 102) = 1.87, p = 0.139 (truths), F(3, 102) = 1.41, p = 0.243 (lies).

There was a statistically significant main effect of veracity on accuracy, x¥(1, N = 106) = 7.11, p = 0.012, d, = 0.21,
95% Clyg [0.04, 0.46], Vovk-Sellke Maximum p-Ratio (VS-MPR; Sellke et al., 2001) = 7.01, with lies (M = 43.63%,
SD = 24.65%) being harder to detect than truths (M = 52.60%, SD = 22.08%). There was also a significant main effect
of handcuffing, x(1, N = 106) = 4.82, p = 0.029, £ = 0.33, 95% Cl, [0.11, 0.56], VS-MPR = 3.56, with lower accuracy
for handcuffed suspects (M = 44.81%, SD = 14.39%) than non-handcuffed suspects (M = 51.41%, SD = 13.35%).
There was no statistically significant difference in accuracy between police officers (M = 45.13%, SD = 15.43%) and
laypersons (M = 48.95%, SD = 13.84%), x4(1, N = 106) = 0.88, p = 0.349, nor interactions, x2s < 2.26, ps > 0.144.

Scores (total and for each veracity type) were also compared to chance accuracy. Laypersons were statistically no
different from chance either overall, t(82) = -0.69, p = 0.489, lies, t(82) = -1.90, p = 0.062, or truths, t(82) = -1.25,
p = 0.213. Police officers were statistically no different from chance either overall, t(22) = -1.52, p = 0.142, or for
truths, t(22) = 0.23, p = 0.824; however, lies were detected with below chance accuracy, t(22) = -2.10, p = 0.047,
d, = -0.44, 95% CI [-0.86, -0.01], VS-MPR = 2.56.

The accuracy data were also analysed using Signal Detection Theory (SDT), separating judgement accuracy from
response bias (Masip et al., 2009; Meissner & Kassin, 2002). A two-way independent-measures parametric boot-
strapped ANOVA (with 10,000 simulations) compared discriminability (A’; Rae, 1976) between judges and handcuff-
ing conditions. For A’, a value of 0.50 indicates chance level performance. A main effect of handcuffing was found,
F(1,102) = 6.04,p = 0.016,&=0.37,95% Cl,; [0.10, 0.58], VS-MPR = 5.64, where the veracity of handcuffed suspects
(M =0.45, SD = 0.23) was overall harder to discriminate than that of non-handcuffed suspects (M = 0.55, SD = 0.19).
No effect of judge was found, F(1, 102) = 2.52, p = 0.114, nor a judge by handcuffing interaction, F(1, 102) = 0.49,
p = 0.484.

6.2 | Judgement bias

To understand the impact of handcuffing on judgement bias, each veracity judgement was coded as -1 for a lie
and +1 for a truth and then summed; a score of O reflects no bias, >0 a truth-bias, and <0 a lie-bias. A two-way
independent-measures parametric bootstrapped ANOVA (with 10,000 simulations) on judgement bias based on
judge and handcuffing did not reveal any statistically significant differences, Fs < 2.08, ps > 0.152. The bias data were
also analysed using SDT (B”; Donaldson, 1992), but this did not reveal any statistically significant effects, Fs < 2.18,
ps >0.143.

Considering participants' overall responses to the base-rate of being unbiased (0), a one-sample t-test revealed a
statistically significant difference, t(105) = 2.48, p = 0.015, d, = 0.24, 95% CI [0.05, 0.44], VS-MPR = 5.93, suggesting
that judges were overall truth-biased in their judgements (M = 0.72, SD = 2.98).
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6.3 | Confidence

The confidence ratings for each veracity decision were summed across videos. A two-way independent-measures
parametric bootstrapped ANOVA (with 10,000 simulations) compared confidence ratings based on judge and hand-
cuffing condition. This revealed a main effect of judge, with police officers (M = 42.04, SD = 4.63) being more confi-
dent in their judgements than laypersons (M = 38.00, SD = 6.36), F(1, 102) = 8.33, p = 0.004, £ = 0.50, 95% Cl,; [0.10,
0.82], VS-MPR = 16.66. It also revealed a main effect of handcuffing, with handcuffed videos (M = 37.74, SD = 6.80)
being less confidently judged that non-handcuffed videos (M = 40.02, SD = 5.44), F(1, 102) = 4.12,p = 0.042, £ = 0.34,
95% Clpg [0.06, 0.61], VS-MPR = 2.78. The interaction term was not statistically significant, F = 0.90, p = 0.346.

Pearson's correlations for confidence and accuracy revealed no statistically significant relationship, r(106) = 0.055,
p = 0.574, 95% Cl [-0.14, 0.24]. Considering each veracity type separately, a significant positive correlation was
observed for truth detection, r(106) = 0.242, p = 0.012, 95% CI [0.05, 0.41], VS-MPR = 6.93, and a negative corre-
lation for lie detection, r(106) = -0.211, p = 0.030, 95% CI [-0.39, -0.02], VS-MPR = 3.42; the difference between
the two veracity correlations was statistically significant, Steiger's Z = -2.94, p = 0.003, r . = -0.45, 95% ClI [-0.73,
-0.16], VS-MPR = 21.11.

7 | DISCUSSION

The present research explored whether a situational factor related to interrogation procedures (i.e., the use of hand-
cuffs on suspects) can negatively impact veracity judgements. Confirming our hypothesis, the handcuffing manip-
ulation affected both laypersons' and police officers' ability to detect deception (i.e., H, was supported; moderate
effect size). Statements made by handcuffed suspects were harder to classify for both police officers and laypersons.
Converting the handcuffing effect size (£ = 0.37) to more intuitive estimates (as recommended by Fritz et al., 2012),
we obtain a Number Needed to Treat (NNT) of 5.01. Meaning for every fifth person that is interviewed wearing hand-
cuffs we would expect one more misclassification of veracity. Or, based on the Common Language (CL) effect size,
the probability that a suspect selected at random from the handcuffed condition is misclassified in terms of state-
ment veracity compared to a suspect from the non-handcuffed condition is 64.3%. This decrease in accuracy was
attributable to the study's manipulation affecting veracity discriminability rather than a shift in judgement response
tendencies (H, was not supported), as all judges remained truth-biased overall (H; was not supported; NNT = 10.54,
CL = 56.7%). For both judge groups, truths were easier to detect than lies (NNT = 12.02, CL = 55.9%; replicating the
veracity effect; Levine et al., 1999).

Unsurprisingly, police officers did not perform better at judging veracity than laypersons (see Aamodt &
Custer, 2006), and judging handcuffed suspects made this process even harder. However, the manipulation did not
affect officers' response bias (H; was not supported). This contrasts research arguing for a veracity detection reversal
in professionals (i.e., police officers showing higher lie detection, but lower truth detection compared to laypersons;
Meissner & Kassin, 2002). The similarity in response patterns with laypersons indicates that police officers were not
overall more suspicious of suspects. This could, however, be due to the relatively junior sample of officers recruited
(see Table 1), or, potentially, due to the “suspects” being naive students which may have mitigated lie bias towards
them; however, we note that the instructions never mention the status of suspects.

A more worrying result, and per our prediction, police officers displayed higher confidence while being no more
accurate than laypersons (i.e., H, was supported; moderate-to-large effect size; NNT = 3.66, CL = 70.2%), even
showing a trend towards lower accuracy (e.g., below chance lie detection; NNT = 5.88, CL = 62.2%). This parallels
findings of professionals tending to be overconfident in their veracity judgements (Aamodt & Custer, 2006; DePaulo
& Pfeifer, 1986; Masip et al., 2016). While the police officers' level of experience may have not been sufficient to
bias their judgements in the direction of a lie, it was able to increase their confidence in catching liars (e.g., Masip
et al.,, 2016).
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Overall, judges performed worse at discriminating veracity when viewing handcuffed suspects, supporting our
assertions that situational factors can negatively impact the discriminability between deceptive and honest suspects
(for a more detailed breakdown of the honesty scale data, see Sl). Such effects may have serious ramifications for the
forensic domain (Verschuere et al., 2016), especially when considering the already poor deception detection rates in
the absence of the handcuffing manipulation. Interestingly, both laypersons and police officers were less confident in
their judgements when they watched the handcuffed (vs. non-handcuffed) videos (NNT = 5.32, CL = 63.6%). Judges
may have found deception detection more difficult when suspects were handcuffed, tempering their confidence.

These results illustrate that situational elements can impact the perception and judgement of both laypersons and
police officers. Reducing the impact of such artificial factors could improve forensic practices and deception detec-
tion procedures, whilst reducing the risk of potential miscarriages of justice. Such effects are especially pertinent in
situations of judgement under uncertainty where external and contextual information often influence the perception
of ambiguous or ambivalent information (Masip et al., 2009; Mobbs et al., 2006). In line with research on investigative
interviewing, it would seem recommendable that the space and circumstances under which an interrogation takes

place are comfortable and do not restrict the individual (Goodman-Delahunty et al., 2014; Kelly et al., 2013).

7.1 | Future directions

The current work sought to highlight the effects of situational factors on veracity judgements, particularly in forensic
contexts. Future research could elaborate on the different ways in which handcuffing affects senders and judges
by separating their influence on suspect perceptions (e.g., handcuffs as a visual cue of criminality; Stiff et al., 1992)
from the effect on suspects' ability to gesticulate (within-sender features). For this, handcuffed and non-handcuffed
suspects' movements could be restricted by asking them, for example, to place their hands flat on a table throughout
the interrogation. This would equate the nonverbal differences whilst having the presence/absence of handcuffs as
the only factor that differs between conditions. Alternatively, the videos could be edited to show the same suspect
with or without handcuffs, revealing whether any impressions brought about by being handcuffed are due to the
presence of external visual cues.

Considerations should also be given to the content of the stimuli themselves. An analysis of the videos may
reveal verbal, paraverbal, and/or nonverbal cues which may aid in understanding the current findings. Such an investi-
gation could uncover if behavioural differences between the liars and truth-tellers are indeed reduced by handcuffing
and if differences in impression management are brought about by the manipulation (e.g., handcuffed suspects may
“compensate” for their restricted gesticulation by modifying their speech and, by extension, their verbal cues may
differ; see Verschuere et al., 2021).

Additionally, given the within-sender variability typically seen in deception research (Levine, 2010; Zloteanu,
Bull, et al., 2021), the current stimulus set may be expanded to show a larger number of senders which would provide
more precise effect size estimates and reduced uncertainty (Levine et al., 2022). Future research should also employ
a more in-depth statistical approach (i.e., multi-level modelling) that accounts for both sender and decoder variabil-
ity. This may be especially relevant in understanding if handcuffing interacts with senders' demeanour and judges'
expectations. The possibility exists that the manipulation may not affect all individuals to the same degree or in the
same manner (see DAG in Sl for the potential influence of within/between subject and stimuli variance on the judge-
ment process).

Subsequent work may also explore the effect of handcuffing on the relationship quality between suspect and
interrogator (also, see Sl). Due to the interactive nature of the interrogation task, handcuffs may have affected
the rapport between the interrogator and suspect, which in turn could shape the behaviour of suspects (Kassin
et al., 2003; Paton et al., 2018). The present manipulation demonstrates that deception detection does not happen
in isolation. Future studies investigating veracity judgements should expand the range of factors being considered,
both within the lab and in the real world.
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7.2 | Limitations

The issue of generalisability in the deception field is rarely addressed; nonetheless, a few elements of the current
research must be considered. First, the type of lie told by suspects related to personal information that liars misrep-
resented. It can be argued that differences in performance and judgement may emerge if other types of lies (e.g.,
lies about transgressions) are employed (Levine, Kim, & Blair, 2010; cf. Hartwig & Bond, 2014; Hauch et al., 2014).
Second, although some have argued that using students instead of real suspects may impact the detection rate (see
O’Sullivan et al., 2009), both empirical investigations and meta-analyses report that deception detection is unaffected
by whether the sender is a student or not (Hartwig & Bond, 2014; Zhang et al., 2013), nor do police officers show
better accuracy rates even in naturalistic high-stakes settings (Hartwig, 2004; Meissner & Kassin, 2002). However,
using different type of senders may influence perceptions and judgements.

Presently, it is difficult to separate the effect of handcuffing on judges' perception (i.e., pure external features)
from that on sender performance (i.e., within-sender features) as our manipulation may have been affecting either
or both. For example, handcuffing could attenuate behavioural differences between liars and truth-tellers result-
ing in poorer overall veracity discrimination. However, considering the dynamics between the interrogator and the
suspects, being handcuffed could have also prompted senders as to the added scrutiny and behavioural restrictions,
and compensated through increased impression management to produce a more convincing performance (Buller &
Burgoon, 1996; Burgoon et al., 1996). The interplay between the interviewee and the interviewer is an important
unknown, as some response variability may be due to the interrogator himself, given that rapport strongly influences
interviewing outcomes (Abbe & Brandon, 2013).

The interrogation style used should also be weighed. Currently, while we did not find any effect of probing, this
element could not be explored in depth due to a lack of variability in the use of the three probes by the interrogator
(see Sl). The literature on probing is equivocal on its use impacting veracity judgements (Buller et al., 1991). Nonethe-
less, it may impact rapport building and disclosure (Paton et al., 2018). Different probes may result in changes in the
interdynamics of the interrogator and suspect, as well as subsequent judges (e.g., biasing impressions based on the
valence of the probe used during the questioning). Future research could consider manipulating (e.g., standardising)
the probing element to investigate how it interacts with the handcuffing element (e.g., Granhag & Stromwall, 2001);
specific probes may bolster (e.g., negative) or attenuate (e.g., positive) the effects of handcuffing.

Finally, a more pronounced limitation is the relatively small and unbalanced sample. Underpowered studies are
less likely to find true effects (i.e., Type |l error), have a higher chance of found effects being statistical artefacts (i.e.,
Type | error), inflate estimates of true effects (i.e., Type M error), and have lower replicability (Fraley & Vazire, 2014;
Gelman & Carlin, 2014). For instance, the Cls around the handcuffing effect indicate that the data is compatible
with a wide range of effect sizes, from large and of potential interest (£ = 0.58) to small and potentially unimportant
(¢ = 0.10). Thus, we advise readers to interpret the results with care. Still, considering the forensic-relevant sample
alongside the implications of our findings (especially for miscarriages of justice), on balance, we consider that the
value of the research outweighs its drawbacks (Eckermann et al., 2010; Sterling et al., 1995).

To increase usability, we report all necessary measurements of uncertainty and variability (Calin-Jageman &
Cumming, 2019), permitting future hypothesis generation and integration into meta-analyses (Cumming, 2014; Fritz
et al., 2012). For example, replications can consider the effect sizes reported and their confidence intervals to esti-
mate future results (e.g., prediction intervals; Cumming, 2008), and calculate the statistical power needed to repro-

duce the effect (e.g., considering &,5,,; see, Simonsohn, 2015).

8 | CONCLUSION

Handcuffing was found to impact several aspects of the veracity judgement process. Judging veracity was more diffi-

cult when suspects were handcuffed, resulting in lower accuracy for both police officers and laypersons. Although



ZLOTEANU ET AL.

2 | WILEY

police officers were no more accurate at detecting lies and truths than laypersons, they were more confident in their

judgements. Both groups, however, showed a decrease in confidence for handcuffed suspects, indicating that this
scenario was more difficult. Handcuffing is a common approach to handling suspects, yet the addition of this external
element influences how the deception detection process unfolds, specifically in ways that can be detrimental to the
forensic process. Deception researchers and practitioners should address situational factors that can interfere with
judgemental accuracy and attempt to reduce their potentially negative influence.

AUTHOR CONTRIBUTIONS

Mircea Zloteanu: Conceptualization (lead); writing - original draft (lead); formal analysis (lead); methodology (lead);
writing - review and editing (equal); investigation (lead); resources (equal). Nadine L. Salman: Writing - original draft
(supporting); investigation (supporting); writing - review and editing (equal); resources (equal). Eva G. Krumhuber:
Writing - review and editing (equal). Daniel C. Richardson: Writing - review and editing (supporting); resources
(equal).

CONFLICT OF INTEREST
The authors declared no conflicts of interest with respect to the research, authorship, and/or publication of this
article.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study and videos are available from the corresponding author on request.

ORCID
Mircea Zloteanu " https://orcid.org/0000-0002-2753-637X

ENDNOTES

1 The terms “deception detection” and “veracity judgment” are often used interchangeably in the literature, yet we consider
they reflect an important theoretical and operational distinction. Notably, the former assumes the existence of a correct
answer, with the judge's task being to “detect” the relevant information and make an accurate inference (i.e., it is treated
as an intellective task), while the latter investigates the formation of a decision when accurate inference may be impossible
(i.e., a judgmental task; see Carey & Laughlin, 2011).

The term “situational” and “contextual” are used interchangeably; here, we prefer the former as in the deception literature
“context” is occasionally used to refer to the lie scenario (e.g., the lie or judgment being made in a forensic, clinical, or social
context) rather than the elements peripheral to the deceptive event. However, we caution readers that this operational
definition should not be construed as an exhaustive or exact term, and should be interpreted within the context of the
current work (see Lilienfeld et al., 2015).

Examples of the suspect videos and additional information on the methodology can be obtained from the corresponding
author on request.

The pattern of results of the analysis using the raw honesty scale support our primary hypothesis; see SI.

All analyses were conducted in R (R Core Team, 2020). p-values were determined using the afex (Singmann et al., 2021) and
the pbkrtest (Halekoh & Hgjsgaard, 2014) packages. Robust effect size estimates and bootstrapped confidence intervals
were calculated using the WRS2 package (Mair & Wilcox, 2020).
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