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Self-Reported Beliefs About Verbal Cues Correlate with Deception-Detection
Performance

GLYNIS BOGAARD* and EWOUT H. MEIJER
Forensic Psychology Section, Faculty of Psychology and Neuroscience, Maastricht University, Maastricht, The Netherlands

Summary: In this study, we investigated whether people who hold more correct beliefs about verbal cues to deception are also
better lie detectors. We investigated police officers and undergraduates’ beliefs about (i) cues to deception via an open-ended ques-
tion and (ii) 17 specific verbal cues, after which participants were asked to judge the truthfulness of eight video fragments. Results
showed that undergraduates and police officers still hold wrongful beliefs about nonverbal cues, but have better insight into verbal
cues. Moreover, a better insight in verbal cues was related to an increased accuracy for identifying truthful statements, showing
that verbal cues do drive credibility judgments to some extent. Copyright © 2017 John Wiley & Sons, Ltd.

INTRODUCTION

People typically perform around chance level when trying to
detect deception (Bond & DePaulo, 2006, 2008). Some
authors have argued that this poor performance can be
explained by the misconceptions people have about what
cues expose liars (e.g., Strömwall, Granhag, & Hartwig,
2004). The Global Deception Research Team (2006), for
example, investigated the beliefs about deception cues of
2320 participants from 58 different countries. Gaze aversion
was most frequently mentioned; it was reported by 64% of
all participants (also Bogaard, Meijer, Vrij, & Merckelbach,
2016). However, gaze aversion has been shown to be
unrelated to deception (DePaulo et al., 2003).
Moreover, people believe far more nonverbal cues are

associated with lying than actually is the case (Akehurst,
Köhnken, Vrij, & Bull, 1996; DePaulo et al., 2003;
Strömwall et al., 2004; Vrij, Akehurst, & Knight, 2006). A
meta-analysis by DePaulo et al. (2003) showed that 118 of
the 158 examined cues did not show any relationship with
deception, and only three of the nonverbal cues showed a
small relationship: liars were more tense, had larger pupils,
and kept their chin slightly up. Still, people report to heavily
rely on nonverbal cues when making credibility judgments.
Mann, Vrij, and Bull (2004), for example, asked police
officers to detect lies in video clips, and 78% of all the cues
reported to make a deception judgment were nonverbal.
More recently, Bogaard et al. (2016) asked police officers
and undergraduates to list cues that they thought were
diagnostic of deception. Eighty-six percent of all cues
mentioned were nonverbal. In line with previous studies,
cues such as ‘gaze aversion’ and ‘nervous behavior’ were
mentioned most often.
Thus, people predominantly rely on nonverbal cues and

largely ignore verbal cues when detecting deceit, even
though the latter are more diagnostic (Levine & McCornack,
2014; Masip & Herrero, 2015; Vrij, 2008c). Nevertheless,
which beliefs people hold about verbal cues are only investi-
gated sporadically. The Global Deception Research Team
(2006), for example, reported that people generally believe

liars’ stories are longer and more inconsistent than are truth
tellers’ stories. Furthermore, police officers, prosecutors,
and judges also believed that liars’ stories are less detailed
and less consistent (Strömwall & Granhag, 2003). Research
investigating criminals’ beliefs about deception cues
reported that prison inmates primarily use plausibility as a
cue to deception, while lay people mostly rely on inconsis-
tencies (Granhag, Andersson, & Strömwall, 2004).
Moreover, prison inmates believe that verbal cues are more
diagnostic when detecting deceit, while prison personnel
and students believed the opposite to be true (Hartwig,
Granhag, Strömwall, & Andersson, 2004).

Unlike with nonverbal cues, beliefs about verbal cues
often correspond to what is known from empirical research.
Bogaard et al. (2016) recently questioned 95 police officers
and 105 undergraduates about their beliefs on lie-detection
cues in general and about 28 specific verbal cues. Most
often, the usual stereotypical, but nondiagnostic, behavioral
cues were mentioned (i.e., gaze aversion, movements, and
fidgeting). Only 14% of the mentioned cues pertained to
verbal cues. However, when specifically asked about verbal
cues, participants were less inclined to overestimate the
relationship with deception. Overall, both groups judged
the relationship with deception correctly for the majority of
the verbal cues, or judged them as is hypothesized in the
deception literature.

The finding that people hold more correct beliefs about
verbal cues to deception than about nonverbal cues has
important implications. It might, for example, explain the
increased deception-detection performance in situations
where nonverbal cues are actively excluded. Burgoon, Blair,
and Strom (2008) presented participants with either video or
audio clips of truthful and fabricated statements. Accuracy in
the audio condition (60%) was significantly higher than that
in the audio–visual condition (47%). Similarly, Mann, Vrij,
Fisher, and Robinson (2008) asked observers to evaluate
the credibility of police–suspect interviews. Observers
received the footage without audio (visual only), heard the
suspects (audio only), or both heard and saw the suspects
(audio–visual). With 65% accuracy, observers in the audio
and audio–visual conditions outperformed the participants
in the visual only condition, who achieved 44% accuracy.
More recently, Leach et al. (2016) showed that observers
were more accurate at assessing credibility in witnesses
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whose faces were covered by either a head or face veil (e.g.,
hijabs or niqabs) compared with uncovered faces.

Still, having correct beliefs about cues to deception does
not necessarily mean increased deception-detection accu-
racy. Using Brunswik’s lens model, Hartwig and Bond
(2011; also Hartwig & Granhag, 2014) showed large dissoci-
ations between the cues that people list when asked how they
can detect deception, and what they base their veracity
judgment on when actually trying to detect deception.
Commonly self-reported cues such as gaze aversion and
fidgeting contributed only little to veracity judgments, while
actual verdicts were based on impressions of incompetence,
impressions of ambivalence, and lack of spontaneity.
Recently published data from Wright and Wheatcroft
(2017) supported Hartwig and Bond’s (2011) finding
that self-reported cues were only minimally related to lie-
detection accuracy.

However, most of the studies included in these meta-
analyses focused on behavioral cues to deception and their
relation to deception accuracy. Interestingly, older research
(Mann et al., 2004) found that good lie detectors reported
more verbal cues than nonverbal cues when making credibil-
ity judgments, a finding that fits comfortably with the
scientific literature (for a review, see Vrij, 2008c). Previous
studies have shown a relationship between the number of
verbal cues used for credibility judgments and lie-detection
accuracy, but little research has included information
on the validity of these cues. Moreover, given the small
relation between self-reported and objective behavioral cues
and deception judgments, the accuracy of those deception
judgments might be better explained by participants’ insight
in verbal cues.

Therefore, in this study, our main aim was to investigate
whether people who hold more correct beliefs about verbal
cues to deception are better lie detectors. Furthermore, our
study examined two additional aims, which are identical to
Bogaard et al. (2016), namely, (i) to investigate police
officers and undergraduates’ beliefs about cues to deception
via an open-ended question and (ii) to investigate their
beliefs about 17 verbal cues. Finally, we investigated to what
extent presentation mode (transcript or video) would
influence lie-detection accuracy.

METHOD

Participants

The sample consisted of 138 police officers [Mage = 34,
standard deviation (SD) = 11.57] and 108 undergraduate
students (Mage = 21, SD = 2.35). The police officers were
recruited by approaching as many police stations as
possible, both by phone and by email. Officers reported a
mean experience of 9 years (SD = 11.92) ranging from 1 to
38 years. Undergraduates were mainly first-year and
second-year psychology students, as they had not yet
received any information on lie-detection or interviewing
techniques in their curriculum. Undergraduates received
credit points, whereas police officers did not receive any
compensation. The study was approved by the ethical

committee of the Faculty of Psychology and Neuroscience
of Maastricht University.

Materials

Statements
To measure lie-detection accuracy, we provided all
participants with eight statements. These statements were
selected from 13 structured interviews. The interviewees
were all acquaintances of either the experimenter or the
research assistant. Six of the respondents were interviewed
about an event they actually experienced. The ground truth
of this statement was known; the interviewees filed a report,
and multiple witnesses were available to support their story.
The seven remaining interviewees were interviewed about a
fabricated event and were asked to base this lie on a realistic
scenario. Interviewees were told that their statements were
going to be judged on their credibility by observers and
were asked to convince the observers they were telling
the truth. Thus, six statements were truthful, and seven
statements were fabricated. The interview consisted of the
following questions: ‘You told me that you … [different
for every interviewee]. Can you describe in your own words
what exactly happened?’, ‘What was your first reaction when
this happened?’, ‘How has this incident affected you?’,
‘Have you talked to others about this incident?’, and ‘Is there
anything that you would like to add to your statement?’ Each
interview was recorded audio visually and showed the
interviewee sitting at a table.
Fifteen undergraduate psychology students rated the

statements’ credibility, sound quality, and image quality on
a 7-point scale ranging from completely false to completely
true. Two statements (one truthful and one fabricated) scored
low on sound quality and were therefore excluded. We also
excluded two statements (one truthful and one fabricated)
because their credibility score was below 3 (too implausible)
or more than 5 (too credible). To obtain an equal number of
truthful and fabricated statements, we excluded one more
fabricated statement, the one in which content was least
similar to the truthful statements. Of the remaining
statements, average credibility scores of the four truthful
statements (M = 4.01, SD = 1.84) did not differ significantly
from the four fabricated statements (M = 4.09, SD = 2.21).
The truthful statements were stories about a car theft
(victim), two traffic accidents (both as witnesses), and a
carjacking (victim). The fabricated statements described
two traffic accidents (one victim and one witness) and two
statements on random violence (one victim and one witness).
Each interview was fully transcribed, including mistakes,
slips, and stop words. The statements had an average word
count of 720 (SD = 121).

The questionnaire
The questionnaire measuring beliefs about cues to deception
was identical to that of Bogaard et al. (2016). Participants
were first asked the open-ended question ‘What do you think
are good cues for detecting lies?’ and given unlimited space
to respond. Next, they were asked to indicate their opinion
about 17 content cues that were derived from two existing
verbal credibility assessment tools, namely, criteria-based

130 G. Bogaard and E. H. Meijer
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content analysis (CBCA; Steller & Köhnken, 1989) and
reality monitoring (RM; Johnson & Raye, 1981). For RM,
we included all eight items described by Sporer (1997),
and for CBCA, we included 12 of the 19 items. Seven items
were omitted because they have shown to be only rarely
present in statements, meaning little is known about their
validity. We also excluded items that pertain primarily to
children’s statements (Vrij, 2005). As there is an overlap
between three items from both methods, we included these
items only once. This resulted in a list of 17 separate items,
which were presented in the order listed in Appendix A.
For every item, we gave a short description and an

example. For example, for temporal information, we gave
the following description: ‘This cue refers to all descriptions
about when the event took place and how long it took (e.g.,
“it was early in the morning” or “an hour after I got up”)’.
Next, participants were asked to indicate their opinion on
forced-choice answer scales. Respondents could choose
between two directed (e.g., ‘this cue is used less by liars’
or ‘this cue is used more by liars’), one neutral (e.g., ‘there
is no difference between liars and truth tellers regarding this
cue’), and a ‘don’t know’ alternatives. The complete
questionnaire can be found in Appendix B.
Next, participants were asked to rate the veracity of the

eight statements on a 10-point Likert scale (1 = not credible
to 10 = very credible). The statements were presented as
either transcripts or as video fragments. Additionally, partic-
ipants answered questions about their background, function,
and experience and whether they ever had training in lie
detection. Finally, participants were asked to indicate on a
7-point scale ranging from 1 (very poor) to 7 (very good)
how well they knew the literature about lie detection.
The questionnaire was administered online via thesistools.

com or in a classroom as a pen and paper test. In case of the
latter, the group consisted of 63 police officers that were all
allocated to the video condition, with the videos being
presented on a large screen in a lecture hall. Police officers
were seated separately, so they could not discuss their
answers with each other. Like in participants who signed
up for the online questionnaire, participation was
voluntarily. After all participants were finished with the
questions for each video, the next video was shown on
screen. All other participants were randomly allocated to
either the video or transcript condition. Although 138
officers and 108 students originally started the study, three
officers and five students did not complete the questionnaire,
and their data were therefore removed from the sample. Of
the remaining participants, 102 police officers were in the
video condition and 33 in the transcript condition. For
the students, 46 were in the video condition and 57 in the
transcript condition.

RESULTS

Five of the police officers reported having received a training
in interrogation skills, which included some information on
lie detection, but this training did not focus on verbal
lie-detection cues. In response to the question ‘how well do
you know the literature about lie detection?’, the police

officers reported they were not very knowledgeable about
the literature (M = 2.51, SD = 1.91), which was similar to
what students reported (M = 2.8, SD = 2.00)
[t(244) = �1.04, p = ns].

Open question

The responses to the open question (‘What do you think
are good cues for detecting lies?’) were grouped by two
raters in two different categories: verbal and nonverbal cues.
Within the nonverbal category, the answers were
grouped into more specific categories such as speech
characteristic (e.g., response latency and voice pitch), facial
behaviors (e.g., blushing and gaze aversion), and body
movements (e.g., illustrators and moving feet) with a total
of 48 different possibilities (Bogaard et al., 2016). Average
percentage agreement between the two raters was 98.80%.

Undergraduates reported 319 nonverbal and 72 verbal
signals. The five most mentioned signals were (i) gaze
aversion (57.69%), (ii) nervous behavior (33.65%), (iii)
bodily signals (27.88%), (iv) amount of details (20.19%),
and (v) sweating (17.31%). Police officers reported a total
of 530 nonverbal and 125 verbal signals. The five most
mentioned signals were (i) gaze aversion (47.47%), (ii)
sweating (33.55%), (iii) nervous behavior (31.61%), (iv)
inconsistencies/contradictions (29.03%), and (v) bodily
signals (25.81%).

Closed questions

Don’t know answers
Table 1 shows to what extent police officers and students
endorsed the directions of the nonverbal cues. Before we

Table 1. Percentages of chosen alternatives for police officers and
undergraduates

Item

Police officers Undergraduates

� 0 + ? � 0 + ?

Coherence 55.8 12.3 23.9 8 64.8 1.9 25 3.7
Clarity 33.3 13.8 46.4 6.5 41.7 14.8 36.1 2.8
Spontaneous
corrections

39.1 8.7 46.4 5.8 35.2 3.7 50.9 5.6

Inconsistencies 13 7.2 75.4 4.3 15.7 2.9 70.4 3.7
Perceptual
information

71 10.9 15.2 2.9 67.6 11.1 12 4.6

Emotions 65.9 15.9 12.3 5.8 65.7 11.1 11.1 7.4
Amount of details 51.4 11.6 33.3 3.6 47.2 7.4 38 2.8
Spatial information 56.5 16.7 18.8 8 54.6 21.3 13.9 4.6
Unstructured
production

36.2 15.2 44.2 4.3 31.5 13.9 42.6 7.4

Description of
interaction

56.5 17.4 15.9 10.1 56.5 18.5 9.3 11.1

Temporal details 46.4 21 21.7 10.9 37 32.4 21.3 4.6
Superfluous details 37 8 52.2 2.9 37 3.7 50.9 3.7
Reproduction of
conversation

54.3 15.9 17.4 10.1 45.4 18.5 24.1 7.4

Reconstructability 51.4 13.8 23.2 8.7 46.3 9.3 29.6 10.2
Unusual details 58.7 4.3 29 5.1 56.5 7.4 25.9 5.6
Plausibility 41.3 29 18.1 8.7 40.7 25.9 16.7 12
Cognitive operations 58 11.6 21 6.5 60.2 13.9 14.8 6.5

Note: � indicates less for liars, 0 indicates no difference between liars and
truth tellers, + indicates more for liars, and ? indicates a ‘don’t know’
answer.

Beliefs correlate with lie-detection performance 131
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could investigate the directional answers to the closed
questions, we first examined whether students and police
officers applied the same decision criteria for choosing a
directional answer. To this end, we investigated how often
both groups chose the don’t know alternative. On average,
police officers chose the don’t know answer 6.6% of the
time, against 6.1% for students. To allow for χ2 tests,
the don’t know answer was coded as ‘0’, while all other
answers were scored as ‘1’. One χ2 test was performed
per question, and none of the 17 χ2 tests were significant
(all p > .26). This means both groups did not differ in their
decision criteria and did not significantly differ in their
frequency of choosing the don’t know answer.

Directional and neutral answers
Data analysis was identical to that of Bogaard et al. (2016)
and Strömwall and Granhag (2003). We first recoded
directional and neutral answers as �1 (i.e., less when lying),
0 (i.e., no difference), and 1 (i.e., more when lying) and
excluded the don’t know alternative from the following
analyses. Next, we analyzed the data with 17 one-sample
sign tests (one for every item in the questionnaire) to inves-
tigate whether the average mean value of every item was
significantly different from 0. This allowed us to investigate
whether there was a preference for either one of the
directional answers (i.e., more or less). Means and p-values
for both groups are presented in Table 2. To correct for
multiple testing, we have adjusted the α level to .01. We also
investigated whether police officers and students signifi-
cantly differed in their beliefs about the verbal cues by
means of multiple Mann–Whitney tests (for every item
separately). Again, we adjusted the α level to .01, but no
differences appeared.

Relationship with extant literature

Based on the assumptions of CBCA and RM, all items are
expected to be more present in truthful than fabricated
statements, but vice versa for the cognitive operations item.
However, empirical evidence has shown that these assump-
tions are not always correct. Therefore, Table 2 summarizes
which verbal cues are valid cues to deception based on
the extant empirical literature. We derived this validity esti-
mate as in Bogaard et al. (2016). The validity of RM items
was established by following the results of DePaulo et al.
(2003) and Masip, Sporer, Garido, and Herrero (2005). An
RM item was scored as diagnostic if the item was signifi-
cantly more present in truthful statements compared with
fabricated statements (or vice versa for cognitive operations)
in more than 65% of the included studies. CBCA items were
scored on the basis of Amado, Arce, and Fariña (2015),
DePaulo et al. (2003), and Vrij (Vrij, 2005, 2008b). A
CBCA item was scored as diagnostic if the item was signif-
icantly more present in truthful statements compared with
fabricated statements in more than 65% of the studies
included in the meta-analyses of Vrij (2005, 2008b) and/or
showed an effect size of at least d = 0.50 in Amado et al.
(2015) and/or a significant difference in DePaulo
et al. (2003). In total, 10 cues were evaluated as diagnostic
of deceit, while evidence for seven items was mixed and
hence was evaluated as nondiagnostic.
Students evaluated six out of 10 diagnostic cues (60%)

correctly, while police officers judged seven out of 10 cues
(70%) correctly (indicated with ‘b’ in Table 2).
Students evaluated three out of seven nondiagnostic cues

correctly (42%), while police officers judged two out of
seven cues (29%) correctly (indicated with ‘b’ in Table 2).
We also investigated to what extent our participants’ beliefs

Table 2. Average mean value for every item ranging between �1 (less for liars) and 1 (more for liars), indicating the beliefs about verbal cues
of police officers and undergraduates

Items

Police officers Undergraduates Between-
groups p-
value

Correct
answerMean p-value Effect sizea Mean p-value Effect sizea

Coherence �0.35b <.01 0.74 �0.43b <.01 0.44 .12 <
Clarity 0.14b .11 0.14 �0.06b .59 0.06 .05 —
Spontaneous corrections 0.08 .41 0.08 0.18 .10 0.18 .47 <
Inconsistencies 0.65b <.01 0.66 0.60b <.01 0.60 .63 >
Perceptual information �0.57b <.01 0.58 �0.61b <.01 0.62 .96 <
Emotions �0.57 <.01 0.56 �0.62 <.01 0.62 .78 —
Amount of details �0.19 .03 0.18 �0.10 .35 0.10 .60 <
Spatial information �0.41b <.01 0.40 �0.44b <.01 0.44 .62 <
Unstructured production 0.08 .34 0.08 0.13 .22 0.12 .43 >
Description of interaction �0.45 <.01 0.46 �0.56 <.01 0.56 .64 —
Temporal details �0.28b <.01 0.28 �0.17 .04 0.18 .91 <
Superfluous details 0.16b .07 0.16 0.15b .15 0.16 .88 —
Reproduction of conversation �0.42 <.01 0.42 �0.24 .01 0.24 .34 <
Reconstructability �0.32 <.01 0.32 �0.20b .06 0.34 .32 —
Unusual details �0.32 <.01 0.32 �0.34 <.01 0.34 .96 —
Plausibility �0.26 .01 0.26 �0.29 <.01 0.28 .77 <
Cognitive operations �0.41 <.01 0.40 �0.51 <.01 0.56 .50 —

Note:
aMinus sign indicates that the item is less present when lying. Significant deviations from 0 are in bold. To correct for multiple testing, we used an α of .01. >
indicates that the cues are more present in fabricated statements,— indicates that there is no relationship between the cue and deception, and< indicates that the
cues are less present in fabricated statements.
bParticipants judged this item correctly. Reported effect size is the δ-index for stochastic difference (Vargha & Delaney, 2000). A δ-value of 0.11 is considered a
small effect, 0.28 a medium effect, and 0.43 a large effect.

132 G. Bogaard and E. H. Meijer
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were in agreement with the assumptions of CBCA and RM.
For four of these cues police officers followed the assumed
direction of the CBCA and RM instruments (i.e., criteria
are less present when lying), and students did so for three
of these cues. This means that for police officers, 13 out of
17 items were judged correctly (nine items) or as assumed
(four items) from the deception literature; for students, 12
out of 17 items (nine items correct and three items as
assumed).

Credibility judgments of statements

Participants rated the credibility of eight statements (four
truthful and four fabricated), which were presented either
as video clips or as transcripts. All credibility judgments
were made on a 10-point scale ranging from 1 (completely
fabricated) to 10 (completely truthful). We calculated the
average credibility score for the truthful and fabricated
statements separately.
Given that 63 police officers were tested in vivo, and 70

took the online questionnaire, we first checked whether
questionnaire format influenced our results by conducting a
2 × 2 repeated-measures analysis of variance (ANOVA) with
questionnaire (online vs. in vivo) and presentation mode
(transcript vs. video) as between-subject variables and
veracity (truth vs. lie) as a within-subject variable. Results
showed no significant interactions of questionnaire format
with any of the other variables, and questionnaire
format was therefore dropped from the design.
Next, we investigated how presentation mode and profes-

sion influenced our participants’ credibility judgments. To
this end, we conducted a 2 × 2 × 2 repeated-measures
ANOVA with group (police officers vs. students) and
presentation mode (transcript vs. video) as between-subject
variables and veracity (truth vs. lie) as a within-subject
variable. In addition, we conducted a Bayesian repeated-
measures ANOVA with JASP and report the Bayesian factors
(BF; for interpretation of BF, see Jarosz & Wiley, 2014; Lee
& Wagenmakers, 2013). The interaction model with JASP

always includes both main effects and interaction. Therefore,
evidence for the interaction model is calculated as (interac-
tion model)/(main factors) (Wagenmakers et al., 2016).
First, results showed a significant interaction of group and

presentation mode [F(1, 232) = 8.37, p < .001, ηp2 = 0.035].
The accompanying Bayes factor shows the data are 6.35
times more likely under the interaction model than under
the two main effects model. Police officers’ credibility judg-
ments for the transcripts were significantly higher (M = 6.93,
SD = 1.01) compared with their judgments on the videos
(M = 5.82, SD = 1.49), while this difference was not signif-
icant for undergraduates (transcript M = 6.43, SD = 1.30 vs.
video M = 6.17, SD = 1.33). Furthermore, results showed
that fabricated statements (M = 6.05, SD = 1.39) were scored
as more credible than true statements were (M = 6.31,
SD = 1.43) [F(1, 232) = 5.96, p = .02, ηp2 = 0.025]. Yet the
Bayes factor showed only weak support (BF10 = 1.21).
Moreover, participants scored the statements presented as
transcripts (M = 6.68, SD = 1.23) as more credible than the
statements presented as videos (M = 6.00, SD = 1.45) [F(1,
232) = 22.11, p = .00, ηp2 = 0.087] and was strongly

supported by the Bayes factor (BF10 = 4550.13). There was
no significant main effect for group [F(1, 232) = 0.27,
p = .60, BF10 = 0.40], no interaction between group and
veracity [F(1, 232) = 0.01, p = .94], and no significant
three-way interaction [F(1, 232) = 0.29, p = .59]. These
results were supported by the Bayes factors; the main effects
model is 1.35 times more likely than the group × veracity
interaction model and 4.67 times more likely than the
three-way interaction model.

Relationship between beliefs and lie-detection accuracy

Finally, to answer our main question, we tested whether
participants who hold more correct beliefs about verbal cues
to deception were better at deception detection. We first
calculated the exact number of correct beliefs for each
participant based on the criteria outlined earlier.1 Next, we
correlated this score with the average credibility score of
the truthful and fabricated statements. Having more correct
beliefs showed a small positive correlation with a higher
credibility for truthful statements (r = .19, p < .004). No
significant correlation was found between correct beliefs
and the credibility score for lies (r = �.06).

Additionally, we investigated whether years of experience
for police officers was correlated with lie-detection accuracy.
More experience was related to a higher credibility for both
truthful (r = .33, p < .001) and fabricated (r = .36,
p < .001) statements. Thus, more experience led to a crite-
rion shift: better detection of truthful statements, but worse
detection of fabricated statements. Results further showed
that experience was not related to a better insight into useful
verbal cues (r = .02).

DISCUSSION

The current study examined the relationship between beliefs
about verbal cues to deception and deception accuracy.
Subsidiary aims were to investigate police officers’ and
undergraduates’ general beliefs about cues to deception,
beliefs about 17 specific verbal cues, and to what extent
presentation mode influenced this relationship. To this end,
participants were asked to make credibility judgments about
eight statements that were presented as either videos or
verbatim transcripts. As expected, participants primarily
reported nonverbal cues—most notably gaze aversion and
nervous behavior—as useful for detecting deception,
replicating our previous study (Bogaard et al., 2016), as well
as many others (e.g., Akehurst et al., 1996; Masip & Herrero,
2015; Strömwall et al., 2004; Strömwall & Granhag, 2003;
Taylor & Hick, 2007; Vrij et al., 2006; Vrij & Semin,
1996). Although verbal signals were reported to a lesser
extent, the cues that were reported (i.e., inconsistencies,
details, and coherence) were largely supported by empirical
research (Amado et al., 2015; Amado, Arce, Fariña, &
Vilariño, 2016; Masip et al., 2005; Oberlader et al., 2016;
Vrij, 2005).

1 One observation could be considered an outlier (mean ± 2SD). However,
removing this observation from the sample did not influence our results,
and we therefore included all observations in the analyses.
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More importantly, participants with more correct beliefs
about verbal cues were more accurate at detecting deception,
showing that the verbal cues drive credibility judgments
to some extent. The finding that this relation was limited to
the truthful statements can most likely be explained by the
fact that the verbal cues we included in our questionnaire
are primarily truth indicators. This correlation might also
explain why lie-detection training that focuses primarily on
shifting attention from nonverbal to verbal cues is more
successful than training that focus on nonverbal, paraverbal,
or multichannel cues (Hauch, Sporer, Michael, & Meissner,
2014). When people attend to verbal cues to detect
deception, their subjective (i.e., cues they think they use)
and objective (i.e., cues they actually use) indicators are
more similar. This is not the case when people rely on
nonverbal cues, as has been reported by Hartwig and
Granhag (2014).

The finding that the years of experience of the officers did
not influence their beliefs about useful verbal cues is in line
with numerous studies that reported that both lay people and
professionals, such as police and custom officers, prison
guards, and judges, hold many similar (often incorrect)
beliefs (Akehurst et al., 1996; Strömwall et al., 2004;
Strömwall & Granhag, 2003; Vrij, 2008a; Vrij et al.,
2006). On the other hand, experience was related to an
increase in accuracy for truthful judgments but a decrease
in accuracy for fabricated statements. This truth bias
contrasts with the finding that officers show a lie bias, that
is, a higher accuracy for detecting lies than truths (e.g.,
Meissner & Kassin, 2002). However, in their meta-analysis,
investigating 206 statements and almost 25 000 judgments,
Bond and DePaulo (2006) also found no support for an
increased lie bias with experience. This pattern of our find-
ings might be explained by the fact that—as the majority
of the studies in Bond and DePaulo (2006)—we did not
use high-stake lies, whereas the lie bias seems especially
pronounced when officers are asked to judge the veracity
of high-stake lies showed on video (Masip, Alonso, Herrero,
& Garrido, 2016; Wright Whelan, Wagstaff, & Wheatcroft,
2015). Yet meta-analytic findings of Hartwig and Bond
(2014) show that motivation, context, and type of lie do
not influence detectability.

The classification accuracy found in our study was
moderate. It is important to note that it was not our goal to
investigate how well the lies could be detected. In fact, based
on the pilot, we selected truthful and fabricated statements
with the same credibility ratings, meaning the overall
lie-detection performance was expected to be poor. Yet we
created room for improvement, depending on whether
the statements were presented as video or transcript.

We also investigated to what extent presentation mode
would influence credibility judgments. Importantly, the
findings discussed here might be confounded because of
the skewed distribution of videos and transcripts. Overall,
more police officers than students viewed videos, which
complicates the interpretation of our findings. Nonetheless,
we will shortly discuss the main results. Contrary to our
hypothesis, police officers and undergraduates overall
performed no better when they were offered transcripts
instead of videos, which contrasts earlier research (Burgoon

et al., 2008; Davis, Markus, & Walters, 2006; Leach et al.,
2016; Maier & Thurber, 1968; Mann et al., 2008). One
possible explanation may be that offering transcripts also
removes access to diagnostic vocal signals (e.g., pitch and
speech latency). On the other hand, Bond and DePaulo
(2006) reported that lie-detection accuracy of videos is
inferior to that of written transcripts, but that lie-detection
accuracy of transcripts, audio–visual, and audio presenta-
tions does not significantly differ. We have used verbatim
transcripts of the audio fragments, meaning we transcribed
the utterances of the interviewee, and did not ask them to
write their statement down instead of written statements,
which might account for these findings.
When we specifically investigate the accuracy for truthful

and fabricated statements separately for each presentation
mode, our results showed that police officers were more
accurate for true statements presented as transcripts but
better for fabricated statements presented as videos. For
students, this difference was less pronounced. It might be
that officers are more distracted by the presence of
invalid stereotypical nonverbal cues when judging videos,
and better focused on more valid truth criteria when judging
transcripts compared with students. Both students and police
officers also rated transcripts more credible than videos,
regardless of the veracity of the statement, which might be
due to a reduced degree of interactivity for texts compared
with videos (Burgoon et al., 2008).
Some limitations in this study deserve some attention. As

pointed out earlier, more police officers judged the credibil-
ity of the video clips than the transcripts. The resulting
unequal cell sizes might have influenced our results. Yet
given that there were no interaction effects for questionnaire
format, veracity, and presentation mode, influence on our
reported data is minimal. Second, there was a limited degree
of interactivity between observers and the interviewee in our
study. An interview situation is obviously much more inter-
active than the videos and transcripts we included. However,
this was deliberate. Allowing our participants to interact with
the interviewees raises doubt about whether lie-detection
performance is the result of using correct cues, or of the
quality of the interview. By asking people to give a statement
about a negative autobiographical experience, we attempted
to obtain sufficient ecological validity, without losing control
over the ground truth of the statements. Third, we aimed at
using statements with high ecological validity without
having to trade off certainty of ground truth. Nonetheless,
the statements we used are not high stake. Based on the
meta-analytic findings of Hartwig and Bond (2014) showing
that level of detectability is stable across settings, it is
unlikely that this influences the generalizability of our
results. Lastly, the effect of our findings is small, and by
no means we intend to claim that people who have better
insight in verbal cues are so-called lie-detection wizards.
Yet in the light of the findings of Hartwig and Bond
(2011), it is interesting that lie-detection accuracy is at least
partly explained by relying on valid verbal cues.
In sum, our findings show that people, including police

officers, still have incorrect beliefs about nonverbal cues
but have better insight into verbal cues. Moreover, a better
insight in verbal cues was related to an increased accuracy
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for identifying truthful statements, showing that verbal cues
do drive credibility judgments to some extent. This finding
might explain why some people are slightly better than
others in identifying liars. Moreover, this finding emphasizes
the importance of advising police officers about moving their
focus from nondiagnostic nonverbal cues to more diagnostic
verbal cues.
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APPENDIX A

1. Coherence—CBCA
2. Clarity—RM
3. Spontaneous corrections—CBCA and SCAN
4. Contradictions—CBCA
5. Perceptual information—RM
6. Emotions—CBCA, RM and SCAN
7. Quantity of details—CBCA
8. Spatial information—RM and CBCA
9. Unstructured production—CBCA
10. Description of interaction—CBCA
11. Temporal information—RM and CBCA
12. Superfluous details—CBCA
13. Reproduction of conversation—CBCA
14. Reconstructability —RM
15. Unusual details—CBCA
16. Plausibility—RM
17. Cognitive operations—RM

APPENDIX B

1. A possible cue to deception is coherence. This cue refers
to the extent to which all elements of the statement are
logical and make up a unified whole. How do you be-
lieve the statements of liars relate to those of truth
tellers?

○ Less coherence for liars
○ No differences in coherence
○ More coherence for liars
○ I don’t know

2. A possible cue to deception is clarity. This cue refers to
the extent to which a statement is clear, sharp, and vivid
(instead of dim and vague). How do you believe the
statements of liars relate to those of truth tellers?

○ Less clarity for liars
○ No differences in clarity
○ More clarity for liars
○ I don’t know

3. A possible cue to deception is number of spontaneous
corrections. For written statements, this cue refers to
the information that has been crossed out. For spoken
statements, this cue refers to corrections that are made
or information that is added to material previously pro-
vided in the statement without having been prompted
by the interviewer. For example: ‘It was already 10
o’clock, oh no wait 11 o’clock.’ How do you believe
the statements of liars relate to those of truth tellers?

○ Less spontaneous corrections for liars
○ No differences in spontaneous corrections
○ More spontaneous corrections for liars
○ I don’t know

4. A possible cue to deception is contradictions. This cue
refers to the extent to which a statement contains
elements that contradict each other. For example, at the
beginning of a ,statement someone reported that the

perpetrator entered the house around midnight, while
saying later that the perpetrator broke in at 2.00 AM.
How do you believe the statements of liars relate to
those of truth tellers?

○ Less contradictions for liars
○ No differences in contradictions
○ More contradictions for liars
○ I don’t know

5. A possible cue to deception is degree of perceptual
information. This cue refers to the presence of sensory
information in a statement. Does the statement include
sensorial experiences such as sounds (‘He shouted at
me’), smells (‘It had a smell of rotten fish’), tastes
(‘The chips were very salty’), physical sensations (‘It re-
ally hurt’), and visual details (‘I saw him entering the
house’). How do you believe the statements of liars re-
late to those of truth tellers?

○ Less perceptual information for liars
○ No differences in perceptual information
○ More perceptual information for liars
○ I don’t know

6. A possible cue to deception is number of described emo-
tions. This cue refers to information that describes how
the participant felt during an event and how these feel-
ings develop and change throughout an event (‘I was
very scared, but relieved when it was all over’). How
do you believe the statements of liars relate to those of
truth tellers?

○ Less emotions for liars
○ No differences in emotions
○ More emotions for liars
○ I don’t know

7. A possible cue to deception is quantity of details. This
cue refers to whether a statement is rich in detail and
includes specific descriptions of place, time, persons,
objects, and events. How do you believe the statements
of liars relate to those of truth tellers?

○ Less details for liars
○ No differences in details
○ More details for liars
○ I don’t know

8. A possible cue to deception is spatial details. This cue
refers to information about locations (‘It happened in a
park’) or the spatial arrangement of people and/or
objects (‘The man was sitting to the left of his wife’).
How do you believe the statements of liars relate to
those of truth tellers?

○ Less spatial details for liars
○ No differences in spatial details
○ More spatial details for liars
○ I don’t know

9. A possible cue to deception is unstructured production.
This cue refers to the chronological order in which the
statements is told. Are they told in the same order in
which they occurred (chronological), or not
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(unstructured)? How do you believe the statements of
liars relate to those of truth tellers?

○ Less unstructured production for liars
○ No differences in unstructured production
○ More unstructured production for liars
○ I don’t know

10. A possible cue to deception is the number of described
interactions. This cue refers to how action and reaction
of the different actors presented in the statement
are linked. For example, ‘I said go away but he didn’t,
he just smiled, and then I started crying’. How do you
believe the statements of liars relate to those of truth
tellers?

○ Less description of interactions for liars
○ No differences in description of interactions
○ More description of interactions for liars
○ I don’t know

11. A possible cue to deception is temporal details. This cue
refers to information about when the event happened (‘It
was early in the morning’, ‘an hour after I left’) or ex-
plicitly describes a sequence of events (‘When the visi-
tor heard all that noise, he became nervous and left’).
How do you believe the statements of liars relate to
those of truth tellers?

○ Less temporal details for liars
○ No differences in temporal details
○ More temporal details for liars
○ I don’t know

12. A possible cue to deception is superfluous details. This
cue refers to irrelevant details that are related to the
event, but not necessary to understand the event. For
example, a witness who says that the perpetrator tried
to get rid of the cat that entered the bedroom because
the perpetrator is allergic to cats. How do you believe
the statements of liars relate to those of truth tellers?

○ Less superfluous details for liars
○ No differences in superfluous details
○ More superfluous details for liars
○ I don’t know

13. A possible cue to deception is reproduction of conversa-
tion. This cue refers to whether parts of the conversation
are reported in original form or if the different speakers
are recognizable in the reproduced dialogs. For example,
he asked: ‘Are you okay?’ How do you believe the state-
ments of liars relate to those of truth tellers?

○ Less reproduction of conversation for liars
○ No differences in reproduction of conversation
○ More reproduction of conversation for liars
○ I don’t know

14. A possible cue to deception is reconstructability of the
story. This cue refers to whether it is possible to recon-
struct the event on the basis of the information given.
How do you believe the statements of liars relate to
those of truth tellers?

○ Less reconstructability for liars
○ No differences in reconstructability
○ More reconstructability for liars
○ I don’t know

15. A possible cue to deception is unusual details. This
cue refers to details of people, objects, or events that
are unique, unexpected, or surprising but meaningful
in the context. Examples are a witness who gives a
description of a tattoo on the perpetrator’s arm, or a wit-
ness who says that the perpetrator had a stutter. How do
you believe the statements of liars relate to those of truth
tellers?

○ Less unusual details for liars
○ No differences in unusual details
○ More unusual details for liars
○ I don’t know

16. A possible cue to deception is plausibility. This cue
refers whether the story is plausible and realistic and
makes sense. How do you believe the statements of liars
relate to those of truth tellers?

○ Less plausible for liars
○ No differences in plausible
○ More plausible for liars
○ I don’t know

17. A possible cue to deception is cognitive operations.
These cue descriptions of inferences are made by the
participant based on existing knowledge. For example,
‘It must have been cold because I had my winter coat’
or ‘It seemed to me that he/she did not recognize this
building’ is a conclusion based on observed behavior.
How do you believe the statements of liars relate to
those of truth tellers?

○ Less cognitive operations for liars
○ No differences in plausible
○ More cognitive operations for liars
○ I don’t know
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