
Contents lists available at ScienceDirect

Personality and Individual Differences

journal homepage: www.elsevier.com/locate/paid

Personality underpinnings of dark personalities: An example of Dark Triad
and deadly sins

Piotr Paweł Bruda,⁎, Radosław Rogozaa, Jan Cieciucha,b

a Cardinal Stefan Wyszyński University in Warsaw, Poland
bUniversity of Zürich, University Research Priority Social Networks, Switzerland

A R T I C L E I N F O

Keywords:
Dark personality
Deadly sins
Dark Triad
Circumplex of Personality Metatraits

A B S T R A C T

The Dark Triad of personality is most commonly studied model of dark personality traits. The current study
attempts to empirically compare the Dark Triad to other catalog of dark personality traits, namely the seven
deadly sins, and locate them within the broader model of personality – the Circumplex of Personality Metatraits
model. We examined this problem from two perspectives: self- (N = 280) and other-report (N = 412) using the
Short Dark Triad, Vices and Virtues Scales, and the Circumplex of Personality Metatraits Questionnaire. The
Dark Triad and the seven deadly sins were substantially interrelated. Moreover, both analyzed models of dark
personality traits were strongly associated with Alpha-Minus (both, in self- and other-report), providing evidence
about their dark character. The expected locations within the Circumplex of Personality Metatraits were gen-
erally supported, nevertheless there were some discrepancies between self- and other report. Results of our study
reveals that the Dark Triad of personality does not fully exhaust the possible catalog of the dark personality and
future research is needed to fill this gap.

1. Introduction

The concept of good and evil is an inextricable component of human
history. For example, the biblical book of Genesis, in which the first
people disobeyed God, attempts to describe its very origins (Storoška,
2018). However, the dialogical and dramatic concepts of the dichot-
omous phenomenon of good and evil is not only a domain of the past,
but is also prominent in more contemporary philosophical movements
(Nietzsche, 1955; Safranski, 1999). In psychological research, one of
the most widely utilized models of the dark side of personality is the
Dark Triad, a constellation of three socially aversive traits of grandiose
narcissism, Machiavellianism, and psychopathy (Paulhus & Williams,
2002). These traits are connected through callousness, lack of empathy,
instrumental attitude to people, egoism, a tendency towards inter-
personal manipulation and exploitation of partners (Paulhus, 2014).
Despite this similarity, these traits are also possible to differentiate. For
example, impulsiveness distinguishes psychopathy (Jones & Paulhus,
2011), Machiavellianism is assigned for the skill of strategic thinking
and planning (Jones & Paulhus, 2009) while narcissism has the over-
whelming tendency to strengthen one's grandiose self (Back, 2018).
Moreover, narcissism seems to be somewhat different from psycho-
pathy and Machiavellianism (Rogoza & Cieciuch, 2018), which is due to
the fact that it comprises not only antagonistic (i.e., self-protection

through self-defense) but also agentic (i.e., assertive self-enhancement
through self-promotion) facets (Back, 2018). Although the antagonistic
facet has much more in common with psychopathy and Machia-
vellianism (Rogoza, Kowalski, & Schermer, 2019), only the agentic
facet is typically studied in the context of the Dark Triad (Rogoza,
Żemojtel-Piotrowska, & Campbel, 2018).

Another limitation of the Dark Triad is the fact that it does not
exhaust the full catalog of darkness, that is, there are various other
“dark” personality traits. Within the empirical literature, some of the
most widely studied traits are sadism (Paulhus & Buckels, 2011) and
spitefulness (Marcus, Zeigler-Hill, Mercer, & Norris, 2014). In this vein,
one might assume that the dark side of human personality was not
introduced alongside the construct of the Dark Triad but has been
present for millennia throughout the history of human civilization
(Storoška, 2018). One such exemplary catalog of dark personality,
which might supplement the Dark Triad model, is the seven traits ori-
ginating from Christian religion, representing the seven deadly sins of
Anger, Envy, Gluttony, Greed, Lust, Pride, and Sloth (the characteristics
of which can be seen in Table 1). Therefore, within the current work,
we scrutinize how these deadly sins are related to the Dark Triad traits
and how both of these models could be embedded within the broader
model of human personality such as the Circumplex of Personality
Metatraits (Strus, Cieciuch, & Rowiński, 2014).
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1.1. Seven deadly sins

The seven deadly sins are characterized, among others, by unrest-
rained aggression, sense of resentment, intemperance, a tendency to
manipulate others, promiscuity in thoughts and deeds, self-love or a
lack of readiness to perform one's duties (Capps, 1987). This psycho-
logical interpretation proves that sins are relatively constant, but also
represent emotions, memory and motivation (Veselka, Giammarco, &
Vernon, 2014; Zuckerman, 2003). Thus, they fulfill the criteria of
personality traits (Buss & Plomin, 1984), and simultaneously fulfill the
criteria of dark personality traits (i.e., they are all antisocial and mal-
evolent; Paulhus, 2014).

Veselka et al. (2014) operationalized the seven deadly sins in the
Vices and Virtues Scales (VAVS), suggesting that they differ slightly
from the classic definitions (given e.g., by Gregory the Great and Saint
Thomas Aquinas). For example, Gluttony includes “extravagant
spending” while the classical definition is limited to excessive eating
and drinking (Biel, 2014; Pyda, 2010). Also, Sloth, which deals with
issues related to commitment to performing personal, specific tasks and
interest in global problems and current events (Brud & Cieciuch, 2019),
seems to differ slightly from the original definition. In its classical form,
it refers to bad tendencies and actions aimed at avoiding a higher level
of spiritual and thus moral life, as well as related challenges, difficulties
and effort (Plich, 2010). Therefore, VAVS, although inspired by the
Christian religion, does not fully reflect the classic definitions. The
consequence is, however, that it is more adapted to modern functioning
in everyday life.

1.2. Relations between deadly sins to dark personality traits

The seven deadly sins were found to be positively related to the
Dark Triad traits (Veselka et al., 2014). More precisely, narcissism and
Machiavellianism were related to Pride, while psychopathy and Ma-
chiavellianism were related to Greed. Furthermore, Vrabel, Zeigler-Hill,
McCabe, and Baker (2019) analyzed deadly sins in regard to patholo-
gical variants of the Big Five traits (i.e., Antagonism, Disinhibition,
Detachment, Negative Affect and Psychoticism; American Psychiatric
Association, 2013; Krueger, Derringer, Markon, Watson, & Skodol,
2012). All of them had positive associations with Antagonism and
Disinhibition. Additionally, Anger, Envy, and Sloth were all positively
related to Negative Affect (Vrabel et al., 2019).

Wright et al. (2012) provided evidence that there are two factors of
personality pathology, designated as Internalization and Externaliza-
tion. The internalization factor is composed of Negative Affect and
Detachment (i.e., depression, anxiety, perseverance, anhedonia and
withdrawal), while the externalization factor is composed of Antag-
onism and Disinhibition (i.e., attention seeking, manipulative nature,
deceitfulness, risk taking, grandeur, irresponsibility and impulsiveness;
Widiger et al., 2019). From this perspective, all of the deadly sins are
likely to be associated to immoral acts, but while some of them are
directed intra-personally (i.e., Anger, Envy, and Sloth), some are more
interpersonal in nature (i.e., Gluttony, Greed, Lust, and Pride).

1.3. The Circumplex of Personality Metatraits – an integrative personality
model

The recently proposed Circumplex of Personality Metatraits (CPM;
Strus et al., 2014) is a comprehensive model of personality entailing its
dark as well as bright aspects. It is based on the assumption that per-
sonality metatraits are the broadest dimension of human personality
(DeYoung, Peterson, & Higgins, 2002; Digman, 1997; Hirsh, DeYoung,
& Peterson, 2009). The main axes of the CPM are Alpha/Stability (i.e.,
emotional, social and motivational stability) and Beta/Plasticity (i.e.,
behavioral and cognitive plasticity) metatraits initially found by
Digman (1997) and DeYoung et al. (2002). Some researchers (Hull &
Beaujean, 2011; Musek, 2007) have proven that Alpha and Beta are
correlated, suggesting the existence of a General Personality Factor
(i.e., integrating non-cognitive personality dimensions; GFP) at the top
of a hierarchically organized personality structure. On the other hand,
empirical evidence of the orthogonality of Alpha and Beta (Anusic,
Schimmack, Pinkus, & Lockwood, 2009; Chang, Connelly, & Geeza,
2012), has called the existence of GFP into question. As a result, the
GFP and the substantial significance of the two metatraits have been
criticized (Ashton, Lee, Goldberg, & de Vries, 2009; Holden &
Marjanovic, 2012; Revelle & Wilt, 2013). On the other side of this ar-
gument, many studies have shown the usefulness of the problematic
GFP (Anusic et al., 2009; Rogoza, Żemojtel-Piotrowska, Rogoza,
Piotrowski, & Wyszyńska, 2016). CPM seems to solve this problem by
changing the hierarchical personality structure to a circumplex struc-
ture, on the one hand, while keeping the theoretical meaning of the GFP
on the other. More precisely, in the circumplex structure, GFP is not at
the top of the personality structure, but rather at the same level as
Alpha and Beta (Cieciuch & Strus, 2017). The GFP has been re-inter-
preted in the CPM model as Gamma, the positive pole of which is as-
sociated with positive well-being and high self-esteem, while the ne-
gative pole consists of a set of properties potentially associated with a
tendency towards personality disorders. Additionally, following the
logic of the circumplex model, a fourth metatrait labeled Delta was
differentiated, which is a combination of high Stability and low Plas-
ticity. Its positive pole is associated with behavioral control, a tendency
to adapt and low emotionality. Its negative pole is associated with the
search for stimulation, impulsiveness and dominance in interpersonal
relationships. The CPM introduces another added value, not present in
any previous personality model. That is, considering the transformation
of the Alpha and Beta coordinate system into a circumplex structure
with precisely defined angular positions of the metatraits, it enables
empirical testing of hypotheses regarding precisely formulated angles
and coordinates of other constructs (Strus & Cieciuch, 2017). The gra-
phical representation of the CPM is presented in Fig. 1 and the content
of each metatrait is described in Table 2.

It is worth mentioning that the CPM was inspired by the Five Factor
Model (FFM) personality model (McCrae & Costa, 1997), but its five-
dimensional space is transformed into two-dimensional, which makes it
more parsimonious. Further, CPM provides the opportunity to integrate
pathological FFM variants (APA, 2013). Metatraits from FFM corre-
spond to Alpha and Beta, while metatraits from pathological FFM

Table 1
Meaning of the seven deadly sins (Veselka et al., 2014).

Deadly sin Meaning

Anger Anger is characterized by uncontrollable feelings of frustration, expressed internally in the form of vengeful thoughts, or outwardly as physical assault or verbal
aggression.

Envy Envy is defined by an overwhelming sense of resentment, where individuals wish for others to be deprived of the things that they themselves lack.
Gluttony Gluttony is characterized by overconsumption and overindulgence in the realms of food, alcohol, and drugs, as well as by extravagant spending.
Greed Greed comprises a tendency to manipulate and betray others for personal gain.
Lust Lust is characterized by overwhelming thoughts of a sexual nature and is often linked to promiscuity.
Pride Pride entails excessive self-love, paired with a disregard for the efforts of others.
Sloth Sloth is characterized by lack of motivation and unwillingness to utilize fully one's skills.
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correspond to Gamma and Delta (Wright et al., 2012; Zawadzki, 2017).
Moreover, the CPM model is described by a new quality of metatraits.
On one hand, these are the most general traits, located at the very top of
the organization of the structure of personality traits, above its basic
level, which is formed by the characteristics of the Big Five. On the
other hand, these are features with special theoretical potential, be-
cause they create the opportunity to integrate various concepts and
models of personality temperament, emotions and motivation (Strus &
Cieciuch, 2017). The circumplex structure of CPM has been validated in
a number of studies in favor of its integrative potential (Rogoza,
Cieciuch, Strus, & Baran, 2019; Topolewska-Siedzik, Cieciuch, & Strus,
2019; Zawadzki, 2017).

1.4. Locating Dark Triad traits within the CPM

Strus and Cieciuch (2017) demonstrated how the CPM could be used
to integrate many other personality characteristics, such as motivation,
emotions, values, temperament, well-being, and psychopathology,
which is the main interest of the current work. Personality disorders are
generally located in the half of the circumplex space that is limited by
the Delta-Minus and Delta-Plus poles (Zawadzki, 2017). In turn, the

socially aversive Dark Triad traits are located between Alpha-Minus and
Delta-Minus (psychopathy and Machiavellianism), while and between
Delta-Minus and Beta-Plus (narcissism). It is worth noting that whereas
the antagonistic facet of narcissism is located similarly to psychopathy
and Machiavellianism, its agentic counterpart is located between Delta-
Minus and Beta-Plus (Rogoza, Kowalski, & Schermer, 2019). The loca-
tion of the Dark Triad construct within the Circumplex of Personality
Metatraits allows mutual relations with metatraits to be studied and
comparisons between models. The above research results provide fur-
ther validity that the “core of darkness” is located near the Alpha-
Minus.

2. Current study

The primary goal of this article is to empirically compare two cat-
alogues of dark personality traits, namely the Dark Triad and seven
deadly sins and to locate them within a broader model of personality –
the CPM. We hypothesize that the seven deadly sins are located ad-
jacent to Alpha-Minus (Rogoza, Kowalski, & Schermer, 2019; Strus &
Cieciuch, 2017). Furthermore, due to their different pathological un-
derpinnings, we assume that they will be scattered on two sides of this
Alpha-Minus. That is, the sins of Gluttony, Greed, Lust and Pride are
expected to reflect a more externalizing pathology, and thus, are hy-
pothesized to be located closer to Delta-Minus (DeYoung, Peterson,
Séguin, & Tremblay, 2008). In turn, sins of Anger, Envy and Sloth are
expected to reflect a more internalizing pathology, and thus, are hy-
pothesized to be located closer to Gamma-Minus (Wright et al., 2012;
Zawadzki, 2017). In regard to previous research on the Dark Triad, we
expect psychopathy and Machiavellianism to be located between
Alpha-Minus and Delta-Minus (Rogoza, Kowalski, & Schermer, 2019),
and narcissism to be located between Delta-Minus and Beta-Plus
(Rogoza, Cieciuch, & Strus, 2019).

As a result, we hypothesize that sins representing a more inter-
nalizing pathology would be positively related to psychopathy and
Machiavellianism (given that the expected angular location equals 45°)
and non-related to narcissism (given that the expected angular location
equals 90°, meaning they are orthogonal). Furthermore, we expect that
sins representing externalizing pathology to be positively related to all
Dark Triad traits. In regard to personality metatraits, given the expected
angular locations, all sins are expected to be positively related to Alpha-
Minus. Sins representing a more internalizing pathology are expected to
be related to Gamma-Minus, while sins representing a more ex-
ternalizing pathology – to Delta-Minus. The graphical representation of
our hypotheses is illustrated in Fig. 2.

Most personality studies are essentially related to self-descriptive
inventory, and thus ignore issues related to informer reports and

Fig. 1. Circumplex of Personality Metatraits. N = neuroticism;
E = extraversion; O = openness to experience; A = agreeableness;
C = conscientiousness; + means positive pole of the trait; − means negative
pole of the trait. Figure adapted from Strus et al. (2014).

Table 2
Meaning of the eight metatraits in the CPM model (Strus & Cieciuch, 2017).

Metatrait Big Five configuration Meaning

Delta-Plus
(Self-restraint)

N−, E−, O−, A+, C+ Low emotionality (both negative and positive), high behavior control, a tendency to adjust oneself, conformism, and
conventionality.

Alpha-Plus
(Stability)

N−, A+, C+
(E0, O0)

Stability in the area of emotional, motivational, and social functioning, expressed as a general social adaptation tendency, an
ethical attitude towards the world, and the ability to delay gratification, motivate oneself, and perseverance.

Gamma-Plus
(Integration)

N−, E+, O+, A+, C+ Well-being, a warm and prosocial attitude towards people, both intra- and interpersonal harmony, openness to the world in
all its richness, and effectiveness in attaining important goals.

Beta-Plus
(Plasticity)

E+, O+
(N0, A0, C0)

Cognitive and behavioral openness to change and engagement to new experiences, a tendency to explore, initiative and
invention in social relations, as well as orientation towards personal growth.

Delta-Minus
(Sensation-seeking)

N+, E+, O+, A−, C− Broadly defined impulsiveness, high emotional lability, stimulation-seeking, provocativeness and expansiveness in
interpersonal relations.

Alpha-Minus
(Disinhibition)

N+, A−, C−
(E0, O0)

High level of anti-social tendencies underpinned by unrestraint and
a low frustration tolerance, as well as aggression and antagonism towards people, social norms, and obligations.

Gamma-Minus
(Disharmony)

N+, E−, O−, A−, C− Inaccessibility (distrust, coldness, distance) in interpersonal relationships, depressiveness, pessimism, and a proneness to
suffer from psychological problems.

Beta-Minus
(Passiveness)

E−, O−
(N0, A0, C0)

Apathy, submissiveness in interpersonal relations, cognitive and behavioral passivity, as well as some type of inhibition and
stagnation.

Note: For abbreviations see Fig. 1; 0 = medium level of trait intensity.
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behavioral observations. Undoubtedly, the added value of such re-
search is the possibility of using information from friends or peers who
can provide a different perspective on a person's characteristic trends
(Furtner, Baldegger, & Rauthmann, 2013; Wurst et al., 2017). There-
fore, we decided to examine the problem from two perspectives: self-
(study 1) and other-report (study 2). This approach may be interesting
given how those with dark personality traits see themselves and are
seen by others (Rauthmann, 2012; Rauthmann & Kolar, 2012). Dis-
crepancies in self- vs. other perceptions depends on many factors, in-
cluding: a sense of trust in infancy, internalization of prototype ex-
pectations towards others, depressed mood or personality disorders,
etc. In the conducted research, Rau et al. (2019) showed that the effects
of perception reflect the global tendency to perceive others positively
vs. negatively and to view others as high or low with respect to trait
content. Therefore, given the positivity factor and trait-specific factors
we expect that it would be more difficult to differentiate dark person-
ality traits.

3. Method

3.1. Participants and procedure

In the current article, we present the results of two studies. The
difference between these studies is that in the first study participants
provided self-ratings of own traits, while in the second study re-
spondents provided an assessment of the behavior and reactions of
people they knew well. We determined the sample size in such a way as
to ensure the statistical significance of the results. In the first study, we
aimed to recruit 250 participants so as to reduce estimation error in
personality research (Schönbrodt & Perugini, 2013). In the second
study, given the more robust character of the study (i.e., other-reports),
we aimed to recruit at least 350 participants to increase its power. We
did not remove anyone from the database, and we did not make any
transformation, except for recoding negatively keyed items. The first

study was conducted on a group of 280 people (68.9% women and
31.1% men) from Poland. Participants' ages ranged from 20 to 63
(M = 33.62; SD = 8.23). The average age of women was 33.55
(SD = 7.96), and men 33.78 (SD = 8.85). The second measurement
was attended by 412 people (145 males; mean age = 35.25;
SD = 10.62; 267 females; mean age = 34.04; SD = 11.10), also from
Poland. They ranged in age from 18 to 72 years (M = 34.47,
SD = 10.94). Responses from study 2 regarded different people than
those who participated in study 1.

The questionnaire measurement was individual, anonymous, and
the testing was performed on a non-clinical sample. Only adults were
recruited using social media, namely Facebook. The link with the
questionnaire survey created on the USBO platform (University On-line
Research System) was sent to existing, randomly selected, thematically
different Facebook groups (e.g., “I am quitting smoking. Support
group.”, “I will sell/buy books.”, “Travelers - dream trips.”). Only
willing persons were invited to complete the questionnaires. If someone
started filling out the questionnaire and did not complete it, then the
results were not saved. The system only collected fully completed
questionnaires. Study 1 was started by 398 people and completed by
280. In study 2 the system collected 412 completed questionnaires,
while 997 people started the study. Demographic questions were lim-
ited to age and gender (we did not control for, e.g., profession, social
status, sexual orientation or religiousness). However, in the second, we
included a question about perceived religiosity – “He is a believer in God.
In his behavior he tries to follow religious commandments and rules” to
which respondents answered using a seven-point Likert type scale
(1 = completely unlike him to 7 = quite similar to him). There were no
gender (t(410) = −0.30; p = .768) or age (F(47, 364) = 1.21;
p = .175) differences in the perceived level of religiosity, and the mean
level across the sample was 4.50 (SD = 2.27).

Fig. 2. Seven deadly sins and the Dark Triad within the Circumplex of Personality Metatraits.
Note. INTER. SINS = internalizing sins (anger, envy, and sloth); EXTER. SINS = externalizing sins (gluttony, greed, lust, and pride).
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3.2. Measures

In both studies, three similar questionnaires were used, differing
only in response perspective (self- vs. other-report). The first wave of
research used self-description items, while in the second, all tools were
adapted to suit the observer's profile. During the “other-report” mea-
surement, participants were asked to identify a person they knew well
(without any preferences/liking). Various terms appeared: “brother”,
“supervisor”, “colleague”, “friend”, “husband”, “wife”, “ex-partner”,
etc. The purpose of the respondents was to indicate typical reactions
and behaviors of the described person. In general, in questionnaires,
both in the first and the second study, the respondents assessed their
consent on a five-point Likert type scale, except for measuring per-
sonality metatraits in the second study, where a seven-point Likert type
scale was used to increase relevance.

3.2.1. Seven deadly sins
The study used a questionnaire to assess the propensity to commit

deadly sins – the Vices and Virtues Scales (VAVS; Veselka et al., 2014;
Polish adaptation: Brud & Cieciuch, 2019), consisting of 70 items (10
items for each sin). The α coefficients, in the first and second (in
brackets) study, were the following for these particular scales:
Anger = 0.75 (0.89), Envy = 0.85 (0.90), Gluttony = 0.81 (0.85),
Greed = 0.73 (0.86), Lust = 0.83 (0.90), Pride = 0.71 (0.82),
Sloth = 0.67 (0.83).

3.2.2. Dark Triad traits
We also used the Short Dark Triad (SD3; Jones & Paulhus, 2014;

Polish adaptation: Rogoza & Cieciuch, 2018), which consists of 27 items
(9 items per trait). The internal consistency estimates of the scales in
the first and second (in brackets) study to measure the Dark Triad were
as follows: narcissism α = 0.72 (0.77), psychopathy α = 0.74 (0.82),
and Machiavellianism α = 0.78 (0.84).

3.2.3. Personality metatraits
The metatraits were measured by the Circumplex of Personality

Metatraits Questionnaire - Short Form (CPM-Q-SF; Strus & Cieciuch,
2017) consisting of 72 (9 items for each metatrait) test items. The α
coefficients, in the first and second (in brackets) study, were the fol-
lowing for these particular scales: Beta-Plus = 0.82 (0.82), Gamma-
Plus = 0.82 (0.84), Alpha-Plus = 0.69 (0.83), Delta-Plus = 0.77
(0.71), Beta-Minus = 0.73 (0.78), Gamma-Minus = 0.84 (0.81), Alpha-
Minus = 0.79 (0.85), and Delta-Minus = 0.78 (0.76).

3.3. Statistical analyses

To evaluate the results, we followed the three-step procedure for
analysis of circumplex models (Rogoza, Cieciuch, & Strus, 2019). The
three steps are: 1) testing the circumplex structure using a non-standard
example of the Structural Equation Model (SEM), that is, Browne's
(1992) circular stochastic process model; 2) testing the possibility to
locate an external variable within the empirical circumplex using the
structural summary method (SSM; Gurtman, 1994; Zimmermann &
Wright, 2017); and 3) testing congruence between empirical locations
and theoretical expectations within the circumplex structure using
Procrustes rotation (Schönemann, 1966). Each step is simultaneously a
prerequisite for the following analyses (e.g., locating external variables
on a non-circumplex structure is meaningless). To evaluate SEM, we
used the following criteria of good model fit: Comparative Fit Index
(CFI) and Goodness of Fit Index (GFI) should be>0.90, and Adjusted
Goodness of Fit Index (AGFI) should be>0.85 (Byrne, 1994;
Schermelleh-Engel, Moosbrugger, & Müller, 2003). As the typically
used Root Mean Square Error of Approximation (RMSEA) seems to
produce artificially high estimates even in the presence of a circumplex
structure, we used a more liberal cutoff of< 0.13 (see Rogoza,
Cieciuch, & Strus, 2019, for details). The SSM provides four main

estimates, that is: model fit (R2), the values of which should exceed
0.80 (Wright, Pincus, Conroy, & Hilsenroth, 2009), angular displace-
ment, which represents the empirical angle (i.e., from 0 to 360), ele-
vation, assessing the influence of a general factor, and amplitude, as-
sessing the distinctiveness of a profile, with values above 0.15 of both
elevation and amplitude being notable (Zimmermann & Wright, 2017).
Finally, the empirical angles obtained in SSM were fitted against the
theoretical angles presented in Fig. 2 using Procrustes rotation. For the
purposes of analysis, angles were transformed onto two-dimensional
factor loadings using sine and cosine functions. For example, the angle
of narcissism (337.5°) was transformed onto −0.38 (sine) and 0.92
(cosine). The transformation of all theoretical angles is presented in
Table 6 in the Results section. Results of the analysis provide us with
two sorts of congruence coefficients, that is, overall solution con-
gruence (does the whole model fit within the hypothesized location)
and specific congruence (does a specific variable fit within the hy-
pothesized location). The congruence coefficients above 0.95 suggest
good fit between the empirical and theoretical matrices (Barrett, 1986;
Lorenzo-Seva & ten Berge, 2006). The SEM and SSM were carried out in
R in CircE (Grassi, Luccio, & Di Blas, 2010) and circumplex
(Zimmermann & Wright, 2017) packages, while Procrustes rotation was
conducted in Orthosim 3 (Barrett, 2013). All of the raw data and sta-
tistical scripts are available at https://osf.io/b5hqf/?view_only=
2025605bf09646fbab57447d2bad9b31.

4. Results

4.1. Descriptive statistics and scale correlations

The means and standard deviations of the examined variables in the
whole examined group are presented in Table 3.

Table 4 shows correlations (Spearman's rho) between the seven
deadly sins to the Dark Triad traits and personality metatraits in both
studies. When self-report data were analyzed, Greed, Lust, and Pride
were all positively related to all Dark Triad traits. Anger, Envy, and
Gluttony were positively related to Machiavellianism, and psychopathy,
but not narcissism. Finally, Sloth was found to be positively related only
to Machiavellianism. When other-report data were analyzed, we found
the pattern of relations to be less differentiated, that is, all sins were

Table 3
Descriptive statistics for the seven deadly sins, the Dark Triad and personality
metatraits (study 1 and study 2).

Study 1 (self-report) Study 2 (other-report)

M SD S K M SD S K

Deadly sins
Anger 2.59 0.63 0.42 0.66 2.44 0.95 0.67 −0.25
Envy 2.15 0.66 0.62 0.44 2.24 0.88 0.83 0.24
Gluttony 1.75 0.58 1.62 3.80 1.88 0.79 1.23 1.05
Greed 2.19 0.56 1.01 1.43 2.22 0.83 0.91 0.36
Lust 2.11 0.70 0.63 −0.18 1.94 0.86 1.13 0.78
Pride 2.19 0.52 0.48 0.34 2.35 0.76 0.72 0.12
Sloth 2.20 0.53 0.20 −0.22 2.20 0.77 0.68 0.26

Dark Triad
Narcissism 2.81 0.59 0.23 0.25 2.66 0.72 0.45 −0.19
Psychopathy 1.87 0.58 0.88 1.22 1.98 0.79 1.08 0.73
Machiavellianism 2.66 0.66 0.33 0.09 2.41 0.81 0.82 0.41

Personality metatraits
Beta+ 3.66 0.61 −0.50 0.96 4.32 1.26 −0.23 −0.56
Gamma+ 3.96 0.54 −0.87 2.97 4.58 1.26 −0.63 −0.01
Alpha+ 3.79 0.47 −0.72 4.00 4.98 1.25 −0.82 0.39
Delta+ 3.20 0.58 −0.32 0.72 4.26 1.09 −0.50 0.16
Beta− 2.47 0.55 0.17 0.30 3.20 1.20 0.37 −0.26
Gamma− 2.49 0.73 0.41 −0.32 2.90 1.29 0.65 −0.16
Alpha− 2.07 0.60 0.82 1.57 2.73 1.40 0.96 0.37
Delta− 2.77 0.64 0.57 1.01 3.41 1.26 0.42 −0.39
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related to all Dark Triad traits (except for narcissism being non-related
to Sloth). Results with other-report data show that there were sig-
nificant positive correlations between Delta-Minus and Gluttony, Lust,
and Pride. Between Alpha-Minus and Anger, Envy, Gluttony, Greed,
Pride, and Sloth, as well as between Gamma-Minus and Anger, Envy,
and Sloth there was a high positive and negative correlation. In addi-
tion, we found positive correlations between the traits of the Dark Triad
and the deadly sins. Narcissism significantly positively correlated with
Greed, and Pride, psychopathy with Anger, Envy, Gluttony, Greed, Lust,
Pride, and Sloth and Machiavellianism's strong relations with Anger,
Envy, Gluttony, Greed, and Pride were also noted.

In regard to self-report correlations to personality metatraits,

Gluttony, Greed, Lust, and Pride where found to be positively related to
Alpha-Minus, and Delta-Minus. While only Pride was also related to
Beta-Plus, the rest of the aforementioned sins were also positively re-
lated to Gamma-Minus. Anger, Envy, and Sloth were negatively related
to Gamma-Plus and Alpha-Plus, and positively related to Gamma-Minus
and Alpha-Minus. Sloth was the only sin that also negatively related to
Beta-Plus and positively to Beta-Minus. In regard to other-report data,
again relations were more blurred. That is, all sins were found to be
negatively related to Gamma-Plus, Alpha-Plus and Delta-Plus, and po-
sitively related to Gamma-Minus, Alpha-Minus and Delta-Minus.
Moreover, Greed was found to be negatively related to Beta-Plus,
whereas Anger, Envy, and Sloth were all negatively related to Beta-Plus

Table 4
Correlations between the seven deadly sins to the Dark Triad and personality metatraits in study 1 (N = 280) and study 2 (N = 412).

Anger Envy Gluttony Greed Lust Pride Sloth

Study 1 (self-report)
Dark Triad
Narcissism 0.09 0.06 0.19 0.31⁎ 0.27⁎ 0.48⁎ −0.04
Psychopathy 0.45⁎ 0.28⁎ 0.45⁎ 0.46⁎ 0.44⁎ 0.40⁎ 0.19
Machiavellianism 0.33⁎ 0.35⁎ 0.33⁎ 0.62⁎ 0.48⁎ 0.52⁎ 0.22⁎

Personality metatraits
Beta+ −0.13 −0.18 0.09 0.12 0.11 0.24⁎ −0.34⁎

Gamma+ −0.37⁎ −0.38⁎ −0.08 −0.16 −0.12 −0.04 −0.34⁎

Alpha+ −0.37⁎ −0.31⁎ −0.19 −0.20 −0.20 −0.08 −0.44⁎

Delta+ −0.20 −0.06 −0.14 −0.10 −0.14 −0.03 −0.08
Beta− 0.09 0.20 −0.01 −0.01 −0.02 −0.01 0.28⁎

Gamma− 0.51⁎ 0.42⁎ 0.22⁎ 0.29⁎ 0.29⁎ 0.14 0.46⁎

Alpha− 0.67⁎ 0.44⁎ 0.30⁎ 0.44⁎ 0.31⁎ 0.35⁎ 0.28⁎

Delta− 0.21 0.14 0.43⁎ 0.37⁎ 0.42⁎ 0.31⁎ 0.02

Study 2 (other-report)
Dark Triad
Narcissism 0.36⁎ 0.38⁎ 0.46⁎ 0.57⁎ 0.47⁎ 0.66⁎ 0.16
Psychopathy 0.72⁎ 0.63⁎ 0.64⁎ 0.67⁎ 0.55⁎ 0.70⁎ 0.56⁎

Machiavellianism 0.61⁎ 0.61⁎ 0.51⁎ 0.73⁎ 0.48⁎ 0.71⁎ 0.48⁎

Personality metatraits
Beta+ −0.37⁎ −0.36⁎ −0.15 −0.18⁎ −0.04 −0.09 −0.45⁎

Gamma+ −0.56⁎ −0.51⁎ −0.37⁎ −0.42⁎ −0.23⁎ −0.35⁎ −0.59⁎

Alpha+ −0.63⁎ −0.60⁎ −0.52⁎ −0.58⁎ −0.43⁎ −0.55⁎ −0.64⁎

Delta+ −0.41⁎ −0.34⁎ −0.40⁎ −0.34⁎ −0.32⁎ −0.32⁎ −0.39⁎

Beta− 0.27⁎ 0.30⁎ 0.11 0.16 0.04 0.09 0.36⁎

Gamma− 0.68⁎ 0.60⁎ 0.42⁎ 0.41⁎ 0.30⁎ 0.40⁎ 0.66⁎

Alpha− 0.80⁎ 0.62⁎ 0.54⁎ 0.59⁎ 0.43⁎ 0.62⁎ 0.51⁎

Delta− 0.45⁎ 0.34⁎ 0.52⁎ 0.49⁎ 0.51⁎ 0.57⁎ 0.27⁎

Note: Using Spearman's rho correlation coefficient. A Bonferroni correction was applied (significant at *p = .0006).

Fig. 3. Empirical locations of the seven sins and the Dark Triad within Circumplex of Personality Metatraits.
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and positively to Beta-Minus.

4.2. Study 1

4.2.1. Step 1. Testing the circumplex structure of CPM
We tested whether the CPM assumes the criteria of the circumplex

model in our data (that is, with both spacing and communalities con-
strained to be equal). The results fully supported the circumplex char-
acter of the model (χ2

(24) = 64.84; p < .001; CFI = 0.960;
GFI = 0.965; AGFI = 0.948; RMSEA = 0.078). Thus, it is plausible to
locate external variables within its space.

4.2.2. Step 2. Testing the empirical location of the deadly sins and dark
triad within the CPM

The results of the SSM are provided in Table 8, and the empirical
projections of the Dark Triad and deadly sins are presented in Fig. 3. All
of the external variables were well-fitted; thus, the interpretation of
their structural profiles is plausible. All of the amplitude values were
above 0.15, suggesting that each profile is distinct, and all elevation
values (except the one for Machiavellianism, which was 0.16) were
below 0.15, suggesting little influence of the general factor (which is
not assumed in the CPM).

All of the seven deadly sins were located in proximity to Alpha-
Minus. Three of them, that is, Anger, Envy, and Sloth, were located left
of Alpha-Minus, while Gluttony, Greed, Lust, and Pride were located
right of it. Psychopathy and Machiavellianism were located in greatest
proximity to Alpha-Minus, but while psychopathy was located in-be-
tween Alpha-Minus and Delta-Minus as expected, Machiavellianism
was located left of the Alpha-Minus line, with confidence intervals
reaching towards both, Gamma-Minus and Delta-Minus. Narcissism, as
expected, was located between Beta-Plus and Delta-Minus.

4.2.3. Step 3. Testing congruence between empirical and theoretical
circumplex

In Table 9, we present the transformation of the empirical and
theoretical angles onto matrices, as well as congruence coefficients
between these matrices for each specific scale.

The predicted locations of the seven deadly sins was confirmed,
both in terms of overall model as well as specific scale locations. In turn,
there was little evidence for the overall congruence of the Dark Triad
location within the CPM. More specifically, whereas the position of
psychopathy was perfectly replicated in the empirical data,
Machiavellianism was located beyond Alpha-Minus, while narcissism
was located in great proximity to Beta-Plus.

4.3. Study 2

4.3.1. Step 1. Testing circumplex structure of CPM
The circumplex structure did not replicate in a peer-report

(χ2
(24) = 331.90; p < .001; CFI = 0.868; GFI = 0.842; AGFI = 0.763;

RMSEA = 0.177). Therefore, we tested less restrictive quasi-circumplex
models with a) unequal communalities and b) unequal spacing. While
releasing the equal communality constraint did not sufficiently improve
model fit (χ2

(17) = 242.04; p < .001; CFI = 0.904; GFI = 0.880;
AGFI = 0.746; RMSEA = 0.179), releasing the constraint of equal
spacing resulted in acceptable estimates of fit indices (χ2

(17) = 125.67;
p < .001; CFI = 0.953; GFI = 0.938; AGFI = 0.869;
RMSEA = 0.125). The angular locations of the metatraits were as
follow (theoretical angles are presented in brackets): Beta-Plus = 0 (0),
Gamma-Plus = 33 (45), Alpha-Plus = 60 (90), Delta-Plus = 86 (135),
Beta-Minus = 164 (180), Gamma-Minus = 221 (225), Alpha-
Minus = 236 (270), Delta-Minus = 280 (315). The CPM in the peer
report resembles a circumplex structure, but the positive and negative
poles were visibly separated (i.e., 78 and 80°) from one another. The
distances in the positive pole were shorter than expected (i.e., from 26
to 33). In the negative pole, the Beta-Minus metatrait was located

further from the remaining metatraits (distance of 66°), Gamma-Minus
and Alpha-Minus were closely grouped together (with distance of 15°),
and with Delta-Minus at the expected distance of 44°. Therefore, further
analyses of structural summary profiles (i.e., Step 2 of the procedure;
the results of which are presented in Table 10) might be done only as a
qualitative interpretation, while application of Procrustes rotation (i.e.,
Step 3) is meaningless.

All of the profiles fitted sufficiently well. All of the deadly sins were
located in proximity to Alpha-Minus. Gluttony, Lust, and Pride were
located to its right, while Anger, Envy, and Sloth to its left, confirming
the expected locations. Greed was located only slightly left of Alpha-
Minus, failing to reproduce the theorized location. Narcissism was lo-
cated in greatest proximity to Delta-Minus and psychopathy closely to
Alpha-Minus, confirming expectations. Similarly to the self-report data,
Machiavellianism was unexpectedly found between Gamma-Minus and
Alpha-Minus.

5. Discussion

The dark side of the personality has been of interest for a long time
(Christie & Geis, 1970; Hare, 1985; Raskin & Hall, 1981). In the em-
pirical literature, the Dark Triad model is most often used, but this does
not mean that it is the only model of darkness. In the current study, we
compared the Dark Triad (Paulhus & Williams, 2002) model with an-
other catalog of darkness – sins (Veselka et al., 2014). We checked their
relations and examined how both models are located in the CPM (Strus
et al., 2014), from the perspective of both self- and other-reports.

5.1. Relations of the seven deadly sins to the Dark Triad and personality
metatraits in two perspectives

Data from both reports reveal significant connections between the
seven deadly sins and the traits of the Dark Triad. In both studies, it was
psychopathy and Machiavellianism that revealed significant connec-
tions with the largest number of sins representing external and internal
pathology – in self-report data with Anger, Envy and Gluttony, while in
other-report data with Anger, Envy, Gluttony, Greed and Pride. This
discovery confirms, among other things, the conceptual similarities
between the two dark traits (Rogoza, Kowalski, & Schermer, 2019).
Once again, in both studies, narcissism turned out to be not completely
dark, bringing together the smallest number of sins – Greed and Pride.
In addition, it is worth noting that the strongly correlated scales of sins
(see: Table 5) and the traits of the Dark Triad (see: Table 6) seem to
have common elements. A strong common denominator of scales can be
a dimension that represents the dark side of personality well. Regarding
the meta-personality, hypotheses about the sins and the Dark Triad
have been essentially confirmed. However, in relation to other reports,
the relations were again more blurred, and the results were more non-
specific. The discussion between these perspectives is discussed further
(Table 7).

Table 5
Intercorrelations of the seven deadly sins in study 1 (N = 280) and study 2
(N = 412).

1 2 3 4 5 6 7

1. Anger – 0.73⁎ 0.56⁎ 0.63⁎ 0.46⁎ 0.64⁎ 0.61⁎

2. Envy 0.58⁎ – 0.51⁎ 0.69⁎ 0.43⁎ 0.73⁎ 0.59⁎

3. Gluttony 0.30⁎ 0.24⁎ – 0.68⁎ 0.57⁎ 0.62⁎ 0.47⁎

4. Greed 0.39⁎ 0.51⁎ 0.48⁎ – 0.56⁎ 0.81⁎ 0.50⁎

5. Lust 0.36⁎ 0.33⁎ 0.38⁎ 0.51⁎ – 0.57⁎ 0.39⁎

6. Pride 0.40⁎ 0.52⁎ 0.32⁎ 0.63⁎ 0.49⁎ – 0.43⁎

7. Sloth 0.43⁎ 0.41⁎ 0.20⁎ 0.26⁎ 0.18 0.18 –

Note. Using Spearman's rho correlation coefficient. A Bonferroni correction was
applied (significant at *p = .001). The results for study 1 are below the diag-
onal.
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5.2. Locating the seven deadly sins and the Dark Triad traits within the
Circumplex of Personality Metatraits

All of the deadly sins were strongly associated with Alpha-Minus in
both self- and other-report, which confirms the hypothesis of the lo-
cation of darkness. Sins representing external pathology were scattered
on the right side of Alpha-Minus, while sins representing internal pa-
thology were placed on the left side, thus aligning with the differ-
entiation of externalizing and internalizing personality disorders as-
sumed by the CPM (Zawadzki, 2017), confirming the theoretically
predicted locations. Basically, the results obtained from self- and other-
reports generally supported our expectations.

In regard to the expected locations of the Dark Triad traits, we ac-
curately predicted only the location of psychopathy, which was located
in greatest proximity to Alpha-Minus. Machiavellianism, both in self-
and other-reports, although located near Alpha-Minus, was located to-
wards Gamma-Minus (instead of Delta-Minus), both from a self- and
other-report perspective. This is in slight contrast to the previous re-
search (Rogoza, Kowalski, & Schermer, 2019). However, the measure-
ment of Machiavellianism has frequently been criticized (Miller, Hyatt,
Maples-Keller, Carter, & Lynam, 2017), which might have distorted
results in either of the two studies. Finally, narcissism in the self-report
data was located close to Beta-Plus (instead of in-between Delta-Minus
and Beta-Plus), while in the other-report data it was aligned with Delta-
Minus. This result is in congruence with a previous study (Rogoza,
Kowalski, & Schermer, 2019) and is not surprising, given that the as-
sessment of antagonistic aspects of this trait in Dark Triad measures is
limited (Rogoza et al., 2018).

Summing up, the results of our investigation emphasizes that the
common space of the seven sins and the Dark Triad is the space of
Alpha-Minus. According to Paulhus (2014), the term “dark personality”
refers to a group of socially aversive features. Both catalogues of
darkness examined in the current study fit into this category of dark-
ness, because they were all located in proximity to Alpha-Minus.
Therefore, the results of the analyses confirm the dark nature of sins
and the Dark Triad with the exception of narcissism.

5.3. Discrepancies between self- and other-report

The circumplex structure of the CPM, although successfully verified

in the self-report data, was rejected when other-report data were ana-
lyzed. Adequate model fit was reached only for quasi-circumplex
model, in which circumplex variables were unequally spaced (i.e.,
having different distances one from another). The high distances were
especially visible between positive vs. negative poles (i.e., Beta-Plus to
Delta-Minus and Beta-Minus to Delta-Plus), as well as squeezing and
grouping the positive and negative poles closely together. Rau et al.
(2019) argued that most people see others as globally positive vs. ne-
gative as well as see others high or low on specific traits. This perceiver
bias seems to explain to some extent our results. On the one hand,
personality metatraits were unequally spaced with a visible break be-
tween positive vs. negative poles, (i.e., reflecting positivity/negativity
bias). On the other, when dark personality traits were assessed, the
results were much less specific (which was also visible in correlational
analyses) than in the self-report data and their locations within the
quasi-circumplex were compressed in a small space (reflecting the bias
of seeing others as scoring high on overall darkness).

Despite these two sources of perceiver effect bias, overall, the results
between self- and other-report data were mostly congruent. However,
the exception was found in narcissism. Given the fact that, in the cur-
rent research, we studied an agentic (as typically done in Dark Triad
research; Rogoza, Cieciuch, & Strus, 2019), and not an antagonistic
facet of narcissism (which is more closely aligned with psychopathy and
Machiavellianism; Rogoza, Kowalski, & Schermer, 2019), our results
were partially supported in the self-report examination of its location.
However, in the other-report examination, agentic narcissism was lo-
cated in great proximity to Delta-Minus. Narcissistic self-presentation
seems therefore to diminish antagonism while conquering grandiosity.
Narcissists, by default, tend to promote themselves using agentic stra-
tegies (Wetzel, Leckelt, Gerlach, & Back, 2016), which leads to an in-
crease in popularity over time (Leckelt, Küfner, Nestler, & Back, 2015).
However, simultaneously, the antagonistic facet of narcissism leads to
loss of this gained popularity (Leckelt et al., 2019). Although the “core”
location of narcissism was already hypothesized to be near Delta-Minus
(Rogoza, 2018), self-reported results provided only partial support for
this claim, similar to the present study. Given the discrepancies in how
narcissists describe themselves and how they are seen by others
(Rauthmann, 2012; Rauthmann & Kolar, 2012; Rentzsch & Gebauer,
2019), this result was not surprising. Summing up, our results provide
some evidence that narcissists tends to overclaim their agentic facets,
and underappreciate antagonistic facets when compared to other-re-
ports.

6. Limitations

There are several limitations to the current study. First, our research
cannot be fully generalized, because it mainly concerns young people,
mostly Polish women. In addition, we did not control other variables
that could have a potential impact, such as (own) religiosity, education,
professional status, etc. Third, some scales showed low reliability (e.g.,
of Sloth as reported in study 1). However, it is consistent with previous
studies (e.g., Veselka et al., 2014; Vrabel et al., 2019). Finally, although

Table 6
Intercorrelations of the Dark Triad traits in study 1 (N = 280) and study 2
(N = 412).

1 2 3

1. Narcissism – 0.52⁎ 0.51⁎

2. Psychopathy 0.33⁎ – 0.66⁎

3. Machiavellianism 0.32⁎ 0.58⁎ –

Note. Using Spearman's rho correlation coefficient. A Bonferroni correction was
applied (significant at *p = .005). The results for study 1 are below the diag-
onal.

Table 7
Intercorrelations of the metatraits in study 1 (N = 280) and study 2 (N = 412).

1 2 3 4 5 6 7 8

1. Beta+ – 0.72⁎ 0.46⁎ 0.15 −0.68⁎ −0.47⁎ −0.35⁎ 0.23⁎

2. Gamma+ 0.58⁎ – 0.72⁎ 0.41⁎ −0.50⁎ −0.66⁎ −0.57⁎ −0.10
3. Alpha+ 0.37⁎ 0.53⁎ – 0.62⁎ −0.21⁎ −0.61⁎ −0.66⁎ −0.41⁎

4. Delta+ −0.14 0.05 0.44⁎ – 0.14 −0.38⁎ −0.38⁎ −0.46⁎

5. Beta− −0.52⁎ −0.36⁎ −0.04 0.48⁎ – 0.44⁎ 0.30⁎ −0.24⁎

6. Gamma− −0.35⁎ −0.58⁎ −0.33⁎ 0.06 0.43⁎ – 0.68⁎ 0.31⁎

7. Alpha− −0.07 −0.35⁎ −0.39⁎ −0.21⁎ 0.10 0.53⁎ – 0.51⁎

8. Delta− 0.45⁎ 0.18 −0.06 −0.27⁎ −0.27⁎ 0.13 0.36⁎ –

Note. Using Spearman's rho correlation coefficient. A Bonferroni correction was applied (significant at *p = .0008). The results for study 1 are below the diagonal.
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we used self- and other-report data, it would be more informative to
evaluate the same people from both perspectives. In our studies, par-
ticipants rated different individuals, so comparisons between the stu-
dies are limited.

7. Summary and conclusions

The Dark Triad is undoubtedly the most frequently examined model
of dark personality traits, but it does not fully exhaust the catalog of
darkness. There are also other models that cover other aspects of the
dark side of the personality such as the seven deadly sins. Interestingly,
(1) to some extent, the Dark Triad and seven deadly sins share a psy-
chological meaning as both catalogues are located close to Delta-Minus;
but (2) there is still space closer to Gamma-Minus, comprised by the

seven deadly sins. Moreover, (3) the logic of the CPM model (Strus &
Cieciuch, 2017) also posits that is likely that there are traits located
between Gamma-Minus and Delta-Plus that are related to maladaptive
(but not necessarily socially aversive) constructs but, to date, oper-
ationalizations of the dark side of personality (i.e., the Dark Triad and
the seven deadly sins) have not proposed any psychological content for
this area. However, it is possible that the constructs located in this area
may be related to intrapsychic problems rather than to interpersonal
problems and therefore are not included in the dark side of personality
traits. However, because these traits are nevertheless expected to be
maladaptive (although for the individual rather than for others) it
would be worthwhile to fill this gap in future research and theory.

Table 8
Structural summary profiles of the seven sins and Dark Triad within the self-reported Circumplex of Personality Metatraits.

Profile R2 Displacement Amplitude Elevation

Deadly sins
Anger 0.96 255.9 [245.4, 267.3] 0.50 [0.44, 0.57] 0.09 [0.02, 0.16]
Envy 0.99 240.5 [228.9, 252.7] 0.43 [0.36, 0.51] 0.05 [0.00, 0.12]
Gluttony 0.97 293.0 [273.7, 308.8] 0.32 [0.23, 0.40] 0.09 [0.04, 0.14]
Greed 0.97 277.5 [261.1, 294.4] 0.36 [0.29, 0.44] 0.12 [0.06, 0.20]
Lust 0.95 285.7 [267.2, 302.4] 0.31 [0.23, 0.39] 0.09 [0.04, 0.14]
Pride 0.94 293.7 [272.2, 314.5] 0.26 [0.19, 0.35] 0.14 [0.07, 0.21]
Sloth 0.97 228.4 [217.8, 239.6] 0.44 [0.35, 0.52] −0.01 [−0.05, 0.04]

Dark Triad
Narcissism 0.98 356.0 [344.7, 6.1] 0.48 [0.40, 0.56] 0.10 [0.04, 0.16]
Psychopathy 0.99 284.7 [273.9, 295.4] 0.47 [0.41, 0.55] 0.10 [0.04, 0.18]
Machiavellianism 0.97 264.7 [245.1, 286.2] 0.31 [0.22, 0.40] 0.16 [0.08, 0.26]

Table 9
Congruence estimates between empirical results and theoretical predictions.

Empirical angle Empirical matrix Theoretical angle Theoretical matrix Congruence

Sine Cosine Sine Cosine

Deadly sins
Anger 255.9 −0.97 −0.24 247.5 −0.92 −0.38 0.97
Envy 240.5 −0.87 −0.49 247.5 −0.92 −0.38 1.00
Gluttony 293.0 −0.92 0.39 292.5 −0.92 0.38 0.99
Greed 277.5 −0.99 0.13 292.5 −0.92 0.38 0.99
Lust 285.7 −0.96 0.27 292.5 −0.92 0.38 1.00
Pride 293.7 −0.92 0.40 292.5 −0.92 0.38 0.99
Sloth 228.4 −0.75 −0.66 247.5 −0.92 −0.38 0.97

Dark Triad 0.90
Narcissism 356.0 −0.07 1.00 337.5 −0.38 0.92 0.87
Psychopathy 284.7 −0.97 0.25 292.5 −0.92 0.38 1.00
Machiavellianism 264.7 −1.00 −0.09 292.5 −0.92 0.38 0.83

Table 10
Structural summary profiles of the seven sins and Dark Triad within peer-reported Circumplex of Personality Metatraits.a

R2 Displacement Amplitude Elevation

Deadly sins
Anger 0.85 229.8 [227.1, 232.5] 0.96 [0.89, 1.00] 0.01 [−0.02, 0.03]
Envy 0.85 227.2 [224.2, 230.4] 0.85 [0.76, 0.93] −0.01 [−0.04, 0.02]
Gluttony 0.85 239.0 [234.9, 243.6] 0.73 [0.64, 0.81] 0.01 [−0.02, 0.04]
Greed 0.84 234.7 [231.1, 238.9] 0.75 [0.65, 0.84] 0.01 [−0.02, 0.03]
Lust 0.84 244.3 [238.7, 251.1] 0.59 [0.49, 0.69] 0.02 [−0.01, 0.05]
Pride 0.83 239.2 [235.3, 243.8] 0.72 [0.63, 0.81] 0.03 [0.00, 0.06]
Sloth 0.85 224.2 [221.3, 227.2] 0.89 [0.81, 0.96] −0.04 [−0.07, −0.02]
Dark Triad
Narcissism 0.82 276.3 [265.4, 291.7] 0.41 [0.34, 0.49] 0.04 [0.02, 0.07]
Psychopathy 0.85 235.3 [232.4, 238.4] 0.90 [0.82, 0.97] 0.00 [−0.02, 0.03]
Machiavellianism 0.83 229.5 [225.5, 233.9] 0.69 [0.59, 0.78] 0.03 [0.00, 0.06]

a We have also checked whether religiosity influences results by asking a question about religiosity of the described people. On this basis, we divided the sample by
those low on perceived religiosity (i.e., scores 1–4; N=180) and those high on perceived religiosity (i.e., scores 5–7; N= 232). The results were highly congruent for
all analyses to those reported in-text.
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