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Abstract
Past research explored the relationship between personality, moral disengagement, and deception and found a general trend 
showing that the lower people score on the big five personality factors, but the higher they score on moral disengagement 
and Machiavellianism, the higher their lying tendency. However, a limitation of past research is that it has usually adopted 
a variable-centred approach, whereas a person-centred approach might describe people in more detail and provide further 
insight into the relationship between personality and morality. In the present study, we collected data from 316 participants 
and asked them to fill an on-line questionnaire which included measures on personality, moral disengagement, and lying 
tendency (perceived lying ability, frequency, negativity and contextuality). The latter was measured via the newly developed 
Structure of Deception (SoD) scale (Makowski et al., Current Psychology, 2021). We had to aims. First, to validate an Italian 
version of the SoD, which showed a good factor structure, gender measurement invariance, and good construct and criterion 
validity. Second, to explore the association between personal characteristics and lying tendency. Personality and morality 
scores were combined to obtain subpopulations of participants by a mean of cluster analysis. We obtained four clusters, one 
of which was marked by high Machiavellianism and moral disengagement but low scores on the personality factors, and one 
of which showed the opposite trend. The results also showed that cluster membership, and hence personal characteristics, 
was associated with lying tendency. The person-centred approach can be applied in research on lying. Limitations of the 
study and future suggestions are also discussed.
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Lying is a common behaviour that is frequently researched 
(Vrij, 2008). Studies adopting a variable-centred approach- 
which assumes that the relationship between the variables 
being studied is the same for the entire population- found 
that several factors influence lying. One is the role of per-
sonal characteristics (Caso et al., 2018; Levine, 2010). For 
example, if we look at personality traits, Hart et al. (2020) 
found that low scores on extraversion, agreeableness, con-
scientiousness, and openness to experience are all corre-
lated with an increased tendency to lie, although Kashy 

and DePaulo (1996) and Weiss and Feldman (2006) found 
the opposite for extraversion. Vrij (2008) also reported that 
more extraverted people might lie more, even when taking 
into account the fact that they usually have more interac-
tion than introverted people. Machiavellianism, a personal-
ity trait centred on lack of empathy, manipulativeness and 
indifference to morality also seems to be related to increased 
lying (Geis & Moon, 1981; Kashy & DePaulo, 1996; Muris 
et al., 2017; Vrij, 2008; Williams et al., 2010; Wright et al., 
2017). Interestingly, people high in Machiavellianism openly 
admit that they are willing to lie in order to get what they 
want, and tend to treat people cynically (Vrij, 2008), which 
might also explain why they tend to tend more self-oriented 
lies compared to people low in Machiavellianism (Kashy & 
DePaulo, 1996). Also, people who score low on honesty/
humility (part of the HEXACO model, Ashton et al., 2006 
see below) tend to lie more, as people low in morality do 
(Barsky, 2011; Šukys, 2013; Tasa & Bell, 2017). Similarly, 
those who score high on moral disengagement- a process 
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through which people can distance themselves from socially 
unacceptable behaviours by reframing immoral action as 
morally accepted, see (Bandura, 1999; Bandura et al., 1996, 
2000; Caprara et al., 2006)- tend to lie more (Palena et al., 
2021a). Personality is not only related to lying frequency, it 
also appears to be related to a negative perception of lying 
(Makowski et al., 2021) and to lying ability (for a recent 
review, see Semrad et al., 2019). For example, both high 
extraversion and Machiavellianism are thought to be related 
to better lie production (i.e., producing believable lies) 
(DePaulo & Rosenthal, 1979; Geis & Moon, 1981; Riggio 
& Friedman, 1983; Riggio et al., 1988; Vrij, 2008).

The available literature thus indicates that there is a link 
between personality, morality and deception (for a recent 
and complete review, see Semrad et al., 2019) as well as that 
deception can be seen as driven, at least in part, by personal 
characteristics (Markowitz & Levine, 2021). However, one 
of its limitations concerns the methodology that has been 
applied. If we focus on the role of each factor (e.g., per-
sonality, morality, etc.) on its own, we will miss important 
patterns. This is referred to as the variable-centred approach 
which, according to Palena et al. (2021a), might reduce the 
understanding of lying behaviour. It does not account for 
the characteristics of the individuals and assumes that the 
effect of one variable (e.g., morality) on an outcome variable 
(e.g., lying) is constant across people, regardless of other 
attributes (e.g., Machiavellianism). Palena et al. (2021a) thus 
suggested that the person-centred approach should be pre-
ferred where possible. The person-centred approach allows 
to study people in an integrative manner and accounts for 
the (cor)relation between several variables. Here, patterns 
of scores in the variables under investigation (e.g., person-
ality and morality) are obtained via a data-drive approach, 
similar to a factor analysis. The difference is that in a fac-
tor analysis latent variables are obtained, whereas with the 
person-centred approach the goal is to obtain subpopulations 
(often referred to as groups, profiles, or clusters) of indi-
viduals who show a similar pattern of scores on the selected 
variables. This means that the person-centred approach can 
detect differences due to personal characteristics, and predict 
people’s future behaviour, better than the variable-centred 
approach (for a general description of the person-centred 
approach, or for a discussion on this topic in the investigative 
interviewing arena, see Magnusson, 1998; Palena & Caso, 
2021). For example, a group obtained via the person-centred 
approach may be characterised by high scores on both extra-
version and Machiavellianism (strong positive relation), a 
second group may score high on just one of the two vari-
ables (weaker positive relation) and a third group may show 
a high score on one of the variables and a low score on the 
other (negative relation). In this scenario people belonging 
to the first group should be more prone to lying than people 
belonging to the two other groups. Our goal was therefore to 

examine the relationship between personality, morality and 
deception using the person-centred approach.

Another issue in the available literature is that it usually 
focused on a specific aspect of lying, such as frequency or 
ability, and has done so in an unstandardised way. That is, 
different researchers have adopted different ways of opera-
tionalise and measure the variables of interest. Makowski 
et al. (2021) attempted to address this issue and developed a 
questionnaire aimed to explore, in a systematic way, several 
facets of lying. Their Structure of Deception (SoD) scale 
includes four factors: lying ability (perceived ability to pro-
duce believable lies), frequency (the subjective assessments 
of frequency of lying), negativity (the perception of unwill-
ingness to tell lies, for reasons such as morality or emotional 
arousal associate with such a behaviour), and contextuality 
(perceived regulation of lying behaviour according to several 
factors, such as stakes) (Makowski et al., 2021).

Building on the above literature, the current study had 
two main goals. First, we aimed at validating an Italian ver-
sion of the SoD (Makowski et al., 2021) and to explore its 
construct and criterion validity. Second, we aimed at explor-
ing how personality and moral disengagement integrate to 
form specific clusters and how these are related to lying. 
When adopting the person-centred approach, it is difficult 
to hypothesize how many clusters would emerge (Palena 
et al., 2021a), as this analysis procedure is data-driven. This 
implies that in this sort of studies, liberal, rather than strict, 
hypotheses are made (Steca et al., 2016). Notwithstanding 
this, previous research suggests that we might expect the 
emergence of at least one cluster characterised by a pat-
tern of scores linked to high proneness toward lying (e.g., 
high Machiavellianism and moral disengagement) and one 
to lying aversion (e.g., low Machiavellianism and moral dis-
engagement) (H1). Further, we also predicted that the more 
a specific cluster was marked by a combination of variables 
associated with lying, the more people belonging to such 
cluster would report higher ability, frequency and contex-
tuality but lower negativity than clusters with the opposite 
patterns. For example, a cluster characterised by high Machi-
avellianism and moral disengagement is expected to show a 
higher lying tendency than a cluster marked by a high score 
on one of these variables and a low score on the other (H2).

Method

Sample Size Calculation

We ran two a priori power analyses with GPower (Faul et al., 
2007) to determine the required sample size, and set α at 
0.05, power at 0.95 and f at 0.25, as we were interested in 
at least medium effect sizes. One analysis was conducted 
assuming two emerging clusters (N = 210) and one assuming 
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five (N = 305). We did not explore the required sample size 
for more than five groups as we aimed for parsimonious-
ness and interpretability of the data (Boduszek et al., 2021; 
Palena et al., 2021a).

Participants

In total, 316 participants took part in the study. We searched 
for multivariate outliers with the R package performance 
(Lüdecke et al., 2019), which uses several algorithms to 
explore the presence of such outliers. Of the 316 partici-
pants, 29 were outliers, and were hence excluded from the 
analyses. Table 1 reports the demographics of both the com-
plete and the reduced (used for all the analyses) dataset.

Variables and Instruments

Personality was measured via the Italian version of the 
60-Items HEXACO questionnaire (Ashton & Lee, 2009; 
Ashton et al., 2006), a validated version of six personal-
ity domains: honesty-humility, emotionality, extraversion, 
agreeableness, conscientiousness, and openness to expe-
rience. Factor scores are computed as means of the items 
composing each of the six factors. The HEXACO showed 
good validity and reliability, also when comparing answers 
provided by the respondents themselves and by observers 
(Lee & Ashton, 2006).

Machiavellianism was measured via the Italian version 
of the Machiavellianism Personality Scale (MPS) (Bianchi 
& Mirkovic, 2020), a 16-items validated tool measuring 
four different facets of Machiavellianism: amorality, desire 
for control, desire for status, and distrust. Since previous 
research showed the presence of a higher-order Machiavel-
lianism factor, it is possible to compute a total score, which 
we did by summing up the answers of the 16 items. The 
MPS scale showed good validity and reliability (Dahling 
et al., 2009).

Morality was measured via the Moral Disengagement 
Scale (MDS) (Caprara et al., 2006), a 32-item tool explor-
ing eight dimensions of morality: moral justification, euphe-
mistic labelling, advantageous comparison, displacement of 
responsibility, diffusion of responsibility, disregarding the 
consequences, dehumanisation, and attribution of blame. 
Total score was obtained by summing up all answers.

Lying was measured via the SoD (Makowski et al., 2021), 
and the Lie-Truth Ability Assessment Scale (LTAAS) (Zvi 
& Elaad, 2018). The former has been described above, and 
showed to possess good factor structure, validity, and reli-
ability. The latter is a 16-items questionnaire exploring lie 
telling ability, truth telling ability, as well as the ability to 
perceive lies and to believe the others.

Procedure

The two questionnaires on lying were never translated in 
Italian before. Hence, an Italian researcher with high pro-
ficiency in English first translated the 32 items of the two 
questionnaires (16 for each) in Italian. The same researcher 
then translated the items back into English. Then, in align-
ment with the suggestions outlined in recent work on the 
translation issue (Behr & Shishido, 2016), the following pro-
cedure also used in previous research (Palena et al., 2021a) 
was applied. Two other researchers, Italian mother-tongue 
with high proficiency in English, evaluated the coherence 
between the original and the back translated English ver-
sions on a scale ranging from one (not coherent) to three 
(very much coherent). Agreement was obtained by a mean 
of Cohen’s k and was of 1 for both the SoD and the LTAAS. 
Following the translation, we created an online Google Mod-
ule survey. The participants then read the consent form and, 
once accepting, they read the experimental instruction and 
completed the survey (filling in the questionnaire took about 
8 min). We did not offer any incentive and the data were 
anonymous. The study was conducted in accordance with 
the Declaration of Helsinki (World Medical Association, 
2004) and with the ethical guidelines for research provided 
by the Italian Psychological Association (Associazione Itali-
ana di Psicologia, 2015).

Statistical Analyses

All the analyses were conducted with R (Version 4.0.3) (R 
Core Team, 2020) and R studio (Version 1.3.1093) (RStudio 
Team, 2020). To process the data, we used the R packages 
Lavaan (Rosseel, 2012), Psych (Ravelle, 2018), and Easys-
tats (Lüdecke et al., 2019, 2020). To explore the fit of the 
Confirmatory Factor Analysis (CFA) we relied on the chi-
square test statistics, the RMSEA, the SRMR and the CFI 
and the TLI. Measurement invariance of the gender of the 
respondent was conducted via Multigroup CFA, where three 
models were obtained and compared: configural invariance 
(the structure is assumed to be the same for the compared 
groups), metric invariance (loadings are fixed to be the same 
across groups) and scalar invariance (loadings and intercepts 
are fixed to be the same across groups). To compare the 
three models, we relied on the changes in RMSEA, SRMR 
and BIC, in addition to the Δχ2, as the latter is sensitive 
to sample size. ΔRMSEA ≤ 0.015, ΔSRMR ≤ 0.030, ΔCFI 
and ΔTLI ≤ 0.01, and non-significant Δχ2 are deemed to 
be indicative of measurement invariance, although Δχ2 are 
often disregarded as they are too sensitive to sample size 
(Cheung & Rensvold, 2002). Concerning the cluster anal-
ysis, we assessed the normality of the data and Hopkin’s 
H, which was obtained using the R package performance 
(Lüdecke et al., 2020), to assess whether the dataset was 
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suitable for cluster analyses. Skewness <|2| and kurtosis <|7| 
are deemed as indicative of normally distributed data (West 
et al., 1995), whereas Hopkins’ H values close to 0 (below 

0.5) indicate that the dataset is significantly clusterable 
(Lüdecke et al., 2020; Makowski et al., 2021). Further, the 
method agreement procedure (where 28 different clustering 

Table 1  Sample demographics Complete dataset Reduced 
dataset (outliers 
excluded)

N 316 287
Age mean (SD) 41.23 (17.69) 40.99 (17.27)
Age range 18–91 18–91
Median 38 38
Gender

Males 122 106
Females 193 180
Missing 1 1

Nationality
Italian 311 283
Other 5 4

Living status
Alternating between parents 

and partner
1 1

Sons 23 21
Spouse 46 42
Nephew 1 1
Mother 2 2
Brother and father 1 1
Friends 6 4
Parents 112 100
Spouse and sons 77 71
Alone 46 43
One parent only 1 1

Education
Professional diploma 22 20
High school diploma 97 83
Bachelor 58 56
Master 86 81
Elementary school 16 14
Middle school 37 33

Job
Housewife 6 6
Unemployed 7 7
Worker 169 154
Retired 40 35
Student 82 73
Working student 12 12

SES (€)
 < 15 k 41 36
16 k-29 k 99 92
30 k-40 k 52 47
41 k-60 k 49 43
 > 61 k 23 20
Missing 52 49
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algorithms are aggregated), was used to explore what is 
the optimal number of clusters to be retained. As far as the 
maximum number of iterations for convergence concerned, 
we left it at the default value (n = 1000). No other assump-
tion was tested as it has been suggested that such clustering 
method does not require any additional specific assumptions 
to be respected (Rupp, 2013). Clusters were then obtained 
via k-means analysis. Last, convergent validity was explored 
via Pearson’s correlations, whereas the association between 
the clusters and the other variables were explored via con-
tingency table analyses and MANOVAs.

Results

First, we assessed whether the data were normally distrib-
uted. As shown in Table 3, none of the variables exceeded 
the limits of skewness |2| and kurtosis |7| (West et al., 1995).

Confirmatory Factor Analyses and Measurement 
Invariance and Validity

A CFA with ML estimator was conducted on the 16 items 
of the Structure of Deception scale. The fit was good, 
χ2(98) = 214.23, p < 0.001, RMSEA = 0.064, SRMR = 0.050, 
CFI = 0.96, TLI = 0.95. A second CFA with ML estima-
tor was conducted on the 16 items LTAAS. The fit was 
acceptable, χ2(98) = 319.83, p < 0.001, RMSEA = 0.089, 
SRMR = 0.075, CFI = 0.92, TLI = 0.91. For both CFAs 
there was no correlated error for the relative items. Further, 
none of the Δχ2 was significant, (SoD: metric vs. configural, 
Δχ2 = 10.00, p = 0.61; scalar vs. metric, Δχ2 = 19.08, p = 0.08; 
LTAAS: metric vs. configural, Δχ2 = 15.73, p = 0.20; scalar 
vs. metric, Δχ2 = 15.64, p = 0.20). Also, Δs of the RMSEA, 
SRMR, CFI and TLI never exceeded the advisable thresholds 
(Table 2). Hence, both scales appeared to be gender invariant. 
Internal consistency was good (Table 3).

To explore validity, correlations between the SoD and 
the other questionnaires were conducted (Fig. 1).

Except for negativity and contextuality, all the correla-
tions among the four factors of the SoD were significant. 
Also, ability, frequency and contextuality, negatively cor-
related with honesty-humility. Negativity also positively, 
but weakly, correlated with agreeableness and conscien-
tiousness, whereas this latter negatively correlated with 
frequency. Concerning the LTAAS, lie ability correlated 
with all four factors of the SoD scale. Perceiving lies and 
believing others (LTAAS) correlated with ability (SoD). 
Last, except for negativity, the SoD factors also corre-
lated with both the MPS and the MDS. Table 3 reports 
the descriptives of the MPS, the HEXACO, the MDS, the 
SoD and the LTAAS.

Table 2  Model fit measures 
of the SoD and LTAAS 
questionnaires and invariance 
tests

χ2 df RMSEA SRMR BIC CFI TLI

SoD (gender invariance)
Configural 350.804 196.000 0.074 0.059 16,636.490 0.942 0.929
Metric 360.813 208.000 0.072 0.062 16,578.620 0.942 0.934
Scalar 379.831 220.000 0.071 0.064 16,529.770 0.940 0.934
SoD (cluster invariance)
Configural 666.937 392.000 0.099 0.077 16,983.360 0.898 0.875
Metric 730.810 428.000 0.099 0.094 16,843.490 0.887 0.874
Scalar 823.843 464.000 0.104 0.099 16,732.780 0.866 0.861
LTAAS (gender invariance)
Configural 449.438 196.000 0.095 0.082 39,642.890 0.913 0.893
Metric 465.165 208.000 0.093 0.086 39,590.750 0.912 0.898
Scalar 480.809 220.000 0.091 0.086 39,538.520 0.910 0.902

Table 3  Descriptives for the SoD, Hexaco, LTAAS, MDS, and MPS

Mean SD skew kurtosis α

Ability 14.97 9.26 0.69 -0.45 .91
Frequency 6.40 3.23 1.80 3.63 .81
Negativity 28.96 9.32 -0.74 -0.37 .88
Contextuality 17.17 7.99 0.26 -0.68 .81
Honesty-humility 3.78 0.65 -0.32 -0.06 .72
Emotionality 3.21 0.69 -0.10 -0.53 .77
Extraversion 3.27 0.68 -0.28 0.01 .78
Agreeableness 3.09 0.63 -0.04 -0.21 .74
Conscientiousness 3.84 0.56 -0.44 0.06 .72
Openness 3.36 0.68 -0.14 -0.40 .72
Lie ability 153.00 90.67 0.06 -0.86 .90
Believe ability 206.10 62.32 -0.12 0.60 .74
Perceive lies ability 214.98 83.04 -0.20 0.01 .91
Truth ability 231.88 80.60 -0.24 -0.05 .87
Moral disengagement 55.29 13.59 0.67 0.33 .86
MPS 34.36 8.23 0.38 -0.15 .80
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Cluster Analysis

In addition to the normality of the data, Hopkins’ H (0.36) 
also indicated that the data were suitable for clustering 
(Lüdecke et al., 2019, 2020; Makowski et al., 2021).

The method agreement procedure supported the pres-
ence of two (28.57%) or four (21.42%) clusters. The former 
accounted for 16.88% of the variance, the latter for 30.87%. 
Hence, we opted for the four-clusters solution. We then 
created the four clusters based on the standardised scores 
(z) of the total Machiavellianism (MPS), the total Moral 
Disengagement (MD), and the six factors of the HEXACO 
(Fig. 2). Such standardised scores are an indication of the 
distance between a particular cluster score and the grand 
mean. According to Steca et al. (2016), they can be inter-
preted in a similar way of d scores (0.2 small, 0.50 medium, 
0.80 large). Within-clusters sum of squares, between clus-
ters sum of squares and total sum of squares are reported 
in Fig. 2.

Cluster 1

Cluster 1 (N = 56) was characterised by high scores on 
moral disengagement (M = 71.23; SD = 12.51) and Machi-
avellianism (M = 42.55; SD = 7.14), but low scores on all 
personality factors (honesty-humility M = 3.21, SD = 0.59; 
extraversion M = 3.00, SD = 0.63; agreeableness M = 2.74, 
SD = 0.48; conscientiousness M = 3.55, SD = 0.50; openness 
M = 3.01, SD = 0.58), except emotionality, which was close 
to the grand mean (M = 3.22; SD = 0.66).

Cluster 2

Cluster 2 (N = 73) showed high scores on Machiavellianism 
(M = 39.03; SD = 5.73), extraversion (M = 3.52; SD = 0.57), 
openness (M = 3.70; SD = 0.51) and, to a lesser degree, con-
scientiousness (M = 3.96; SD = 0.52), but low scores on hon-
esty-humility (M = 3.49; SD = 0.51), emotionality (M = 2.77; 
SD = 0.60) and, to a lesser degree, agreeableness (M = 2.97; 

Fig. 1  Correlations among SoD, LTAAS, Hexaco, MDS (dm) and MPS scales. Warm colours indicate negative correlations, cold colours indi-
cate positive correlations
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SD = 0.57). Further, they scored about the grand mean on 
moral disengagement (M = 55.64; SD = 10.54).

Cluster 3

Cluster 3 (N = 92) showed high scores on honesty-humil-
ity (M = 4.04; SD = 0.51) and emotionality (M = 3.63; 
SD = 0.52), but low scores on all the other variables (moral 
disengagement M = 50.74, SD = 9.82; Machiavellianism 
M = 30.50, SD = 5.04; extraversion M = 2.88, SD = 0.58; 
agreeableness M = 3.01, SD = 0.58; conscientiousness 
M = 3.77, SD = 0.56; openness M = 2.97, SD = 0.58).

Cluster 4

Last, Cluster 4 (N = 66) showed low scores on moral dis-
engagement (M = 47.70; SD = 10.71), Machiavellianism 
(M = 27.64; SD = 5.78), and (to a lesser degree) emotion-
ality (M = 3.08; SD = 0.68), but high scores on honesty-
humility (M = 4.22; SD = 0.51), extraversion (M = 3.78; 
SD = 0.48), agreeableness (M = 3.65; SD = 0.51), conscien-
tiousness (M = 4.08; SD = 0.54), and openness to experience 
(M = 3.82; SD = 0.56).

The presence of Clusters 1 and 4 support H1, as the 
former is marked by a combination of scores linked to a 
high lying tendency, whereas Cluster 4 is linked to a low 
tendency. Further, as shown in Fig. 2, those who belonged 
to Cluster 1 had mirrored scores of those who belonged to 
Cluster 4. The same appeared for participants from Cluster 
2 and Cluster 3 (except for agreeableness).

Relating Cluster Membership to External Variables

The association between Cluster membership and gender, 
living status, education, job, and SES was explored via chi-
square tests. There was an association between Cluster mem-
bership and gender, χ2(3) = 36.31, p < 0.001. The residuals 
showed that more males than expected belonged to Clusters 
1 and 2. Further, more females and less males than expected 
belonged to Cluster 3 (Fig. 3).

The association between Cluster membership and living 
status (recoded as “alone” vs. “with other people” as there 
were several cells with low frequency), χ2(3) = 4.25, p = 0.23, 
education, (recoded as “university level” vs “below univer-
sity level”), χ2(3) = 6.72, p = 0.08, and SES, χ2(3) = 4.47, 
p = 0.97 were not significant. Further, an ANOVA with 
age as the dependent variable and Cluster as the predictor 
was significant, F(3, 283) = 3.14, p < 0.05, η2 = 0.03. Pair-
wise comparisons with Bonferroni correction indicated 
that the only significant difference was between Cluster 
2 (Mage = 38.14, SD = 16.60) and Cluster 4 (Mage = 46.27, 
SD = 17.07), p < 0.05.

MANOVA

Before comparing the SoD scores between the four clus-
ters, it is useful to assess whether Cluster invariance is 
obtained. Both Δχ2 were significant, (SoD: metric vs. con-
figural, Δχ2 = 63.87, p < 0.01; scalar vs. metric, Δχ2 = 93.03, 
p < 0.001). Yet, as reported above, χ2 are sensitive to sample 
size and cannot be used effectively to assess measurement 
invariance (Cheung & Rensvold, 2002). Δs of the RMSEA, 

Fig. 2  Cluster plot describing 
the scores of Moral Disengage-
ment, Machiavellianism, and the 
six Hexaco factors. The scores 
are reported as z-scores and 
their deviation from the grand 
mean. Note. WSS = within sum 
of squares. Between sum of 
squares = 706.23, total sum of 
squares = 2288
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SRMR, TLI never exceeded the advisable thresholds. ΔCFI 
only exceeded the threshold of 0.01 for the comparison 
between scalar and metric invariance (Table 2). Consider-
ing that: i) more lenient cut-offs such as ΔCFI of 0.02 have 
also been proposed (Putnick & Bornstein, 2016; Rutkowski 
& Svetina, 2014), ii) the BIC of the scalar-invariance model 
was lower than the previous two, and; iii) Cheung and 
Rensvold (2002) state that invariance is not hold only when 
ΔCFI values above the cut-off are supplemented by either 
ΔRMSEA or ΔSRMR also above their relative the cut-off, 
(see also Zercher et al., 2015) our results indicate that the 
SoD could be deemed as invariant across Clusters.

Regarding the MANOVA assumptions, Fig. 1 shows that 
multicollinearity was not an issue, as the highest correla-
tion was moderate (r = 0.51). Multivariate normality, tested 
with the Shapiro–Wilk test, was not respected, W = 0.79, 
p < 0.001. Similarly, the Box’s M was also significant, 
χ2(30) = 56.00, p < 0.01. For these reasons, we report the 
Pillai’s trace (Field, 2009).

Considering the presence of an association between Clus-
ter membership and both gender and age, a Manova was 
conducted to test the effect of Cluster membership on the 
four factors of the SoD, controlling for age and sex (see 
also Makowski et al., 2021). The effect was significant at a 
multivariate level, F(12, 837) = 5.16, p < 0.001.

For the univariate tests normality was not an issue (see 
Table 3). Homoscedasticity was violated for ability, F(3, 
283) = 3.81, p < 0.05, and frequency, F(3, 283) = 5.25, 
p < 0.05, but not for negativity, F(3, 283) = 1.12, p = 0.34, 
and contextuality, F(3, 283) = 0.66, p = 0.57. For this reason, 
we ran univariate ANOVAs with Welch’s correction and the 

relative post-hoc via Games-Howell. We obtained significant 
results for all four variables: ability, F(3, 144.49) = 11.12, 
p < 0.001, ηp

2 = 0.12; frequency, F(3, 144.56) = 11.27, 
p < 0.001, ηp

2 = 0.13; negativity, F(3, 146.72) = 9.50, 
p < 0.001, ηp

2 = 0.10; and contextuality, F(3, 146.32) = 4.99, 
p < 0.01, ηp

2 = 0.06. Table 4 reports the descriptives and the 
post-hoc, conducted via Games-Howell comparisons due 
to unequal variances, for the SoD scores for each of the 
four clusters. Both participants from Cluster 1 and 2 scored 
higher than participants in Cluster 3 and 4 on ability, but 
the difference for both these pairs were non-significant. Par-
ticipants belonging to Cluster 1 scored higher than all the 
others on frequency, whereas Cluster 3 did not differ from 
neither Cluster 2 nor 4. Concerning negativity, the compari-
sons between Clusters 1–2, 2–3 and 3–4 were not significant, 
whereas the other comparisons were. Last, concerning con-
textuality, only the differences between Cluster 4 and both 
Cluster 1 and 2 were significant. Taken together, the results 
support H2.

Discussion

Main Findings

One of the goals of this study was to validate the SoD ques-
tionnaire (Makowski et al., 2021) in Italian language. Our 
analyses showed that the original model fit with our Italian 
sample data. The fact that the SoD showed construct and 
criterion validity in our study further reinforces its usabil-
ity for both theoretical and applied research, for example, 

Fig. 3  Chi-squared and relative 
residuals between Sex and 
Cluster membership
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for exploring what are the personal characteristics that are 
related to a higher lying tendency.

We also aimed at exploring how personal characteris-
tics were related to lying. We extracted subpopulations of 
participants (clusters) based on personality and moral dis-
engagement and obtained four clusters that showed to be 
associated with SoD scores. Below is a description of such 
clusters, which are also depicted in Fig. 2 (showing distance 
values, in z-scores, from the grand mean for each cluster and 
each variable).

Cluster 1

Cluster 1 scored high on moral disengagement and Machi-
avellianism but low on honesty-humility, extraversion, 
agreeableness, conscientiousness, and openness, and around 
the grand mean on emotionality. Cluster 1 hence appeared to 
include people who are not very honest, do not like much to 
interact with other people, are likely to be not open-minded 
and not very caring or empathetic to others. These people are 
likely to be self-oriented, and to pursue their goals regardless 
of the impact their actions have on others. Indeed, people 
from Cluster 1 showed higher lie frequency compared to the 

other clusters. Further, they scored higher on ability com-
pared to Clusters 3 and 4, higher on contextuality compared 
to Cluster 4 and lower on negativity, compared Clusters 
3 and 4. This makes people belonging to Cluster 1 likely 
skilled, and frequent, liars.

Cluster 2

Cluster 2 showed moral disengagement scores close to the 
grand mean (M = 55.64; SD = 10.54), high scores on Machi-
avellianism, extraversion, openness and, to a lesser degree, 
conscientiousness. Further, they scored low on honesty-
humility, emotionality, and agreeableness. People in Cluster 
2 thus show some features related to less empathetic and 
more deceptive behaviour, such as high scores on Machi-
avellianism and low scores on honesty-humility, emotion-
ality and agreeableness (Hart et al., 2020). Yet, they did 
not show heightened moral disengagement, and, at the same 
time, they showed high conscientiousness (compared to the 
mean of the entire sample). This might explain our result 
whereby people belonging to this cluster obtained similar 
scores of those belonging to Cluster 1 on ability, negativity 
and contextuality, yet lower scores on lying frequency. In 

Table 4  Descriptives of the 
SoD scores for each Cluster and 
post-hoc comparisons (p values 
and Hedges’ g) with Games-
Howell

Different superscripts indicate mean differences at p < .05

Ability M (SD) Frequency M (SD) Negativity M (SD) Contextuality M (SD)

Cluster 1 18.21 (9.36)a 8.50 (3.99)a 24.09 (9.27)a 19.32 (7.87)a

Cluster 2 18.44 (10.03)a 6.58 (2.90)b 27.53 (8.36)ab 18.49 (8.04)a

Cluster 3 12.71 (7.58)b 5.95 (2.83)bc 30.97 (8.61)bc 17.00 (7.21)ab

Cluster 4 11.52 (8.31)b 5.06 (2.48)c 31.88 (9.52)c 14.12 (8.30)b

Effect sizes
Ability
Cluster 1 Cluster 2 Cluster 3

Cluster 2 g = 0.02 - -
Cluster 3 g = -0.66 g = -0.65 -
Cluster 4 g = -0.76 g = -0.75 g = -0.15

Frequency
Cluster 1 Cluster 2 Cluster 3

Cluster 2 g = -0.56 - -
Cluster 3 g = -0.77 g = -0.22 -
Cluster 4 g = -1.05 g = -0.56 g = -0.33

Negativity
Cluster 1 Cluster 2 Cluster 3

Cluster 2 g = 0.39 - -
Cluster 3 g = 0.77 g = 0.40 -
Cluster 4 g = 0.83 g = 0.49 g = 0.10

Contextuality
Cluster 1 Cluster 2 Cluster 3

Cluster 2 g = -0.10 - -
Cluster 3 g = -0.31 g = -0.20 -
Cluster 4 g = -0.64 g = -0.53 g = -0.37
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essence, Cluster 2 might include people who are skilled liars 
but, perhaps due to their higher morality and conscientious-
ness, might refrain from lying.

Cluster 3

Cluster 3 showed a pattern of scores that mirrored those 
of Cluster 2. People in Cluster 3 scored high on honesty-
humility and emotionality, but low on moral disengagement, 
Machiavellianism, extraversion, agreeableness, conscien-
tiousness, and on openness. Based on this pattern of scores 
we would expect people in this cluster to be less skilled 
and frequent liars that people belonging to the previous two 
clusters, in particular because of their low scores on moral 
disengagement and Machiavellianism and high scores on 
honesty-humility and emotionality. Indeed, people belonging 
to Cluster 3 scored, compared to people from Clusters 1 and 
2, lower on ability. Further, they scored lower on frequency 
but higher on negativity than people from Cluster 1.

Cluster 4

Cluster 4 showed a pattern of personality and morality 
scores that mirrored those of people in Cluster 1. They 
scored low on Machiavellianism and moral disengagement, 
but high on honesty-humility, extraversion, agreeableness, 
conscientiousness, and openness. Since they appeared not to 
be morally disengaged nor Machiavellian but, at the same 
time, conscientious, agreeable, and honest according to 
their HEXACO scores, we would expect them to be the less 
skilled and frequent liars than people belonging to others. 
Indeed, we found that they showed lower ability, contextual-
ity, and frequency, but higher negativity than people belong-
ing to Clusters 1 and 2.

Comparisons With Other Studies and Implications 
of The Present Findings

Taken together, our results supported the idea, already 
stressed in previous work, that there might be a small pro-
portion of people that shows a higher lying tendency than 
the rest of the population (prolific liars), and that there are 
other people that show more aversion toward such a behav-
iour (Markowitz & Levine, 2021; Serota & Levine, 2015). 
Further, in line with Palena et al. (2021a) the results also 
showed that it is important to study people in an integrative 
manner, such as via person-centred approaches so not to 
miss the impact of specific patterns of personality, which 
is likely to happen when applying the variable-centred 
approach. Take for example Clusters 1 and 2. They were 
both marked with high Machiavellianism, low honesty/
humility, and low moral disengagement, yet they showed 
different scores on lying frequency. Similarly, both Clusters 

1 and 3 were marked by low extraversion, openness, moral 
disengagement, and conscientiousness when compared to 
the grand mean of the whole sample. Yet, Cluster 1 obtained 
higher scores on ability and frequency, but lower scores on 
negativity, than Cluster 3. These differences only appear 
when using a person-centred approach.

Strengths, Future Directions and Limitations

Notwithstanding the above results, it is paramount not to 
fall in the mistake of labelling people as “born liars” or 
“born honest”, since there are several factors, other than 
those we explored, that might play a role when looking at 
lying (Markowitz & Levine, 2021). Yet, understanding what 
makes someone more prone, and perhaps even able, to lying, 
can be interesting for practical reasons, such as employee 
selection (Palena et al., 2021a; Semrad & Scott-Parker, 
2020; Semrad et al., 2014, 2020). Further, studying people 
with this approach might help to tailor what interviewing 
technique investigators should apply according to the cluster 
membership of the interviewee. In essence, future studies 
could explore whether and how the efficacy in gathering 
information and discriminating between truth tellers and 
liars of the various interviewing techniques available to date- 
such as the Strategic Use of Evidence (Granhag & Hartwig, 
2015) or Cognitive Credibility Assessment (Vrij et  al., 
2017)- depends on personal characteristics/cluster member-
ship. Also, considering that previous attempts to examine 
the effect of personal characteristics on cues to deception 
showed limited results (Caso, et al., 2019a, 2019b), research-
ers could explore whether the person-centred approach 
might yield better results. For example, recent meta-ana-
lytic work has found that complications (occurrences that 
make the story provided by the interviewee more complex 
than necessary, see Vrij et al., 2021) and verifiable details 
(details provided by the interviewee that can be potentially 
verified by the investigators, see Palena et al., 2021b) can 
discriminate truth tellers from liars. Yet, it is possible that 
such cues are diagnostic veracity indicators in some people 
more than in others.

Our study had limitations. First, since we collect survey 
data, self-serving bias might be at play. Although relevant 
research in this topic is usually conducted via surveys or 
diary studies (Park et al., 2021; Serota & Levine, 2015; 
Serota et al., 2010), and although it has been previously sug-
gested that good self-reported measures might be suitable 
(Makowski et al., 2021; Serota et al., 2010), there is the need 
for future studies to consider also objective criteria, such 
as objective count of lies told, or objective believability of 
senders (Caso et al., 2018) although this might be difficult 
(Makowski et al., 2021). Second, we did not collect data lon-
gitudinally. Even though personality is believed to be stable 
across life (Terracciano et al., 2010), future studies should 
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consider longitudinal studies. In this regard, methods such 
as latent transition analysis might be of help (Palena & Caso, 
2021). In such analyses, not only clusters are obtained, but 
shifts of membership from one cluster to another at differ-
ent time points/contexts/states are also explored. Third, we 
did not account for genetic aspects related to personality, 
although they might be relevant as well. Future research 
should then try to include also such aspects (An et al., 2019). 
Last, future research should explore what the best predictors 
are to obtain clusters. That is, which variables maximise the 
differences between clusters. We have obtained clusters from 
personality and morality, but there may be other variables 
associated with lying, such as being a good actor and being 
expressive, being able to control emotions, being creative 
and intelligent (Vrij et al., 2010).
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