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ABSTRACT
Despite the widespread use of the Dirty Dozen (DD) and Short Dark Triad (SD3) as inventories for
antagonist personality constructs, appropriately powered studies on their test-retest reliability (rtt)
are lacking. We report the 12-day rtt-s of the DD and SD3 scales. Leveraging the test-retest data,
we also calculated their convergent and discriminant correlations while controlling for measure-
ment error. Median rtt-s were .87 and .90 (N¼ 500) for the DD and SD3 scales, respectively, sub-
stantially higher than their internal consistencies. Convergent correlations were .77, .63 and .64 for
Machiavellianism, Narcissism and Psychopathy, respectively. Discriminant correlations between the
Machiavellianism and Psychopathy scales had a median of .65, pointing to their being effectively
indistinguishable traits in the SD3 and DD. The DD and SD3 items had median rtt-s of .69 and .71,
respectively. We emphasize the importance of the rtt for scale development and validation.
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Since Paulhus and Williams (2002) proposed the Dark Triad
(DT) model of personality constructs – narcissism,
Machiavellianism and psychopathy – thousands of DT stud-
ies have generated numerous peer-reviewed articles, books
and coverage by the lay media (Miller et al., 2019).
Although several instruments have been created to measure
the DT constructs, there is little work yet to evaluate their
test-retest reliability (rtt). We address this gap, while also
highlighting the importance of the retest method for esti-
mating one of the key properties of psychometric scales –
their reliability – over the more commonly used method of
internal consistency. Finally, we leverage the test-retest data
to assess the construct validity of the DT constructs, control-
ling for random and situation-specific measurement errors.

Origins and core of the DT constructs

Rather than defining narcissism and psychopathy through
their clinical origin (see Furnham & Crump, 2005) and
thereby contrasting normal with abnormal, the DT model
conceptualizes the two constructs from a subclinical perspec-
tive, expecting them to vary continuously through popula-
tion (Furnham et al., 2013; Paulhus & Williams, 2002). A
person who is comparatively high in psychopathy tends to
be impulsive and have little empathy, whereas someone
comparatively high in narcissism tends to feel entitled and
superior to others. Completing the DT, Machiavellianism,

reflects the belief that interpersonal manipulation, lack of
principles and cynicism are key to life success, and some fol-
low this belief more, some less.

At least in part, variance in these overlapping DT con-
structs could be driven by an underlying antagonism trait
which varies throughout the population (see Vize et al.,
2020). If so, labeling the constructs with the term “dark”
may not be helpful since all people have some levels of
them. For example, Vize et al. (2020) argue that the term
inadvertently stigmatizes “antagonistic individuals who may
seek out treatment” (p. 98).

Measurement of the DT constructs

Due to the growing interest in the DT constructs, brief and
efficient scales for measuring them are widely sought.
Currently, two instruments dominate the DT literature: the
Dirty Dozen (DD; Jonason & Webster, 2010), a 12-item
questionnaire that has currently been cited over 13001 times,
and the Short Dark Triad (SD3; Jones & Paulhus, 2014), a
27-item questionnaire that has been cited over 14001 times.

However, their brevity may have come at a cost (see
Maples et al., 2014). For example, previous studies have
shown that the DD has low convergent validity in relation
to longer DT scales (Jonason & Webster, 2010; Maples
et al., 2014; Miller et al., 2012), possibly due to poor cover-
age of some features of psychopathy such as antagonism,
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grandiosity, manipulativeness and disinhibition (Miller et al.,
2012). On the other hand, the SD3 appears to neglect the
vulnerable features of narcissism (Maples et al., 2014).
Furthermore, neither the DD nor the SD3 Machiavellianism
scales align with expert intuitions about the trait since their
scores are negatively associated with conscientiousness,
whereas experts consider machiavellian individuals to be
planful, deliberate, ambitious, and strategic (Miller et al.,
2017). Finally, psychopathy and Machiavellianism are often
so highly correlated in both DD and SD3 that these con-
structs may be considered redundant (Vize et al., 2018),
raising concerns about their construct validity in the SD3
and DD.

Reliability in personality measurements

Reliability is a fundamental property of psychological assess-
ment scales, showing how much useful information the scale
scores contain and how strongly they can correlate with
anything else. Among the common methods of estimating
reliability is internal consistency, often measured using the
coefficient alpha (a; Cronbach, 1951). It is based on correla-
tions between a scale’s items being administered simultan-
eously, assuming they all evaluate exactly the same trait.
Therefore, any inconsistencies among their scores should
reflect measurement unreliability (APA Dictionary of
Psychology, 2020). The rtt, on the other hand, represents the
degree to which scores of the same items remain stable
when administered multiple times.

Important psychometric textbooks such as Nunnally and
Bernstein (1994) have suggested, for example, that
“coefficient a usually provides a good estimate of reliability
because sampling of content is usually the major source of
measurement error for static constructs” (p. 252).
Accordingly, a is routinely reported in test manuals and
journal articles. However, many authors have highlighted its
limitations, including Cronbach himself (Cronbach et al.,
1963; Cronbach & Shavelson, 2004; Murphy & Davidshofer,
2001; Sijtsma, 2009), primarily because the assumption that
all scale items measure exactly the same trait is untenable.
On top of their shared variance that contributes toward
internal consistency, most personality scale items contain
unique variance that has the key trait properties of stability
over many years, cross-method agreement (self- versus
informant-ratings), unique etiology (e.g., sibling similarity or
developmental trajectories) and predictive validity (M~ottus
et al, 2017, 2019, 2020; Seeboth & M~ottus, 2018). Internal
consistency is therefore prone to underestimate reliability as
it misclassifies veridical unique trait information in items –
or, personality “nuances” (McCrae, 2015; M~ottus et al.,
2017) – as measurement error. But it may also inflate reli-
ability because occasion-specific (state-like) methodological
artifacts such as mood can influence responses to all
items alike.

It is not surprising then that scales’ internal consistencies
do not track their validities, even though they should
because reliability is a key assumption of validity (Henry
et al., 2022; McCrae, 2015; McCrae et al., 2011): items’

unique variance is a valid part of scale scores, but it is mis-
classified as measurement error by internal consistency. In
fact, high internal consistency can even have undesirable
consequences. First, achieving it by writing highly similar
items leads to construct content not being covered suffi-
ciently broadly, thereby limiting the scale’s validity. Second,
achieving it by including a high number of items constrains
the number of constructs that can be measured, because typ-
ically only a limited number of items can be administered.

The rtt assumes that individual differences in constructs
that interest researchers are stable over at least relatively
short time periods and that observed fluctuations represent
measurement error (Murphy & Davidshofer, 2001).
Therefore, reliable variance, for the purpose of measuring a
trait that is defined as stable, is the variance that is in fact
stable. The rtt does not rely on the assumption that all items
measure nothing but a single unidimensional trait, and it is
less distorted by state-like artifacts. Indeed, unlike internal
consistency, scales’ rtt-s track their validities (Henry et al.,
2022; McCrae, 2011), making it the preferred method of
estimating reliability (Lowman et al., 2018; McCrae, 2015;
Revelle & Condon, 2019;). Besides, it can be calculated for
individual test items, allowing researchers to select the most
reliable items into their scales. Also, corrections of correla-
tions between scale scores for measurement error that use
internal consistencies often result in correlations above 1.00,
whereas using rtt rarely results in such off-limit correlations
(Lowman et al., 2018).

Retest reliability of the DT scales

For the three DD scales, rtt-s between .71 and .88 have been
reported (Jonason & Webster, 2010), but these were calcu-
lated in a sample of only 94 participants, only 60 of whom
provided complete data; it takes much higher sample sizes
to calculate reliable correlations (Sch€onbrodt & Perugini,
2013). In a sample of 112 Spanish participants assessed with
the DD, rtt -s of .60, .70, and .59 were reported for the
Machiavellianism, Narcissism, and Psychopathy scales,
respectively (Maneiro et al., 2019); however, the retesting
interval was 6months, meaning that measurement unreliabil-
ity may have been conflated with actual trait change. Shorter
retesting intervals – around two weeks – are more appropri-
ate, because true change is less likely to occur (Chmielewski
& Watson, 2009; Henry et al., 2022; M~ottus et al., 2019).
Macedo et al. (2017) assessed 30 Portuguese participants twice
over 6weeks and reported an rtt of .70 for the DD overall
score (sum of all items). In a German sample of 221 partici-
pants tested twice over 4weeks with the SD3, rtt-s of .81, .74,
and .83 were reported for the Machiavellianism, Narcissism
and Psychopathy scales, respectively (Malesza et al., 2019); to
our knowledge, this is only the second published study to
assess the rtt-s of the SD3.2

2At the Annual Convention of the Society for Personality and Social
Psychology in 2011, Paulhus and Jones reported rtt for the SD3 (with
coefficients ranging from .77 to .84) at a conference. However, further details
are unknown as the details of these findings have not been published –
(Paulhus, & Jones, 2011).
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The current study

More appropriately powered research is needed to establish
the key psychometric property, rtt, of the most widely used
DT scales. Among other things, this would allow researchers
to better interpret the associations of the DT scales with one
another, as well as with other variables, and appropriately
correct these associations for unreliability. We estimated the
DD and SD3 scales rtt-s and compared these to their
internal consistencies, expecting rtt-s to exceed internal con-
sistencies. The test-retest data also allowed us to estimate
the convergent and discriminant validities – collectively, the
construct validity – of the DT scales, while considering ran-
dom and situation-specific measurement errors. For this, we
calculated cross-lagged correlations between all six subscales
of these two instruments, correcting these for their rtt-s as
the theoretical upper limit of the cross-lagged correlations.

Methods

Participants and procedures

Participants were recruited via Prolific Academic, using a
cohort of returning participants (N¼ 639) that took part of an
ongoing research project. A total of 509 people completed the
SD3 and the DD twice over a 12-day interval. Following rec-
ommendations from other researchers (Henry et al., 2022;
Wood et al., 2017), we excluded participants whose profile
consistency (q, calculated as the correlation between the pro-
files of corresponding item responses at each measurement
occasion) was lower than three standard deviations below the
sample median of .79. The vast majority of participants had a
high or very high profile consistency (25th quantile ¼ .68, 3
SDs below Mdn ¼ .32), which is impossible to achieve with
random responding; those who did not respond consistently
had remarkably lower profile correlations (9 had profile corre-
lations below .32, some even negative). This left us with a final
sample of N¼ 500 (M age ¼ 30.17, SD ¼ 10.12; 235 males,
262 females and 3 individuals who did not identify as either
male or female). Each of these participants received £1.20 for
their participation.

Measures

The survey had a total of 39 items: the SD3, consisting of 27
items, nine per subscale, rated using a 5-point Likert scale;
and the DD, consisting of 12 items, had four items per sub-
scale with a 9-point Likert scale. These measures were
described in detail earlier.

Data analyses

The rtt-s of the overall scores (sums of all items, regardless
of the DT trait for which they were designed), the
Machiavellianism, Narcissism and Psychopathy scale scores
and individual items were estimated as the correlations
between their respective scores at time 1 and time 2.3 We
also calculated Cronbach’s a-s for the total scores (all items)
and DT scales for comparison, alongside mean inter-item
correlations (MIC). Previous work (Dini�c et al., 2018) has
found MICs of the DT scales to be above the .50 upper
bond suggested by Clark and Watson (1995), indicating
potential item redundancy. Omegas (x) (Revelle & Condon,
2019) were also calculated using the default argument values
of the omega function in the “psych” R package (Revelle,
2021; see Table 1).

To estimate the convergent and discriminant validity of
the six DD and SD3 scales, we calculated their cross-lagged
correlations (i.e., cross-scale, cross-time-point correlations)
and divided each by the geometric mean of the rtt-s of the
scales involved. In doing so, we assumed a model whereby
trait measurements at each time-point contain a) reliable
variance shared by two traits (including general rater-spe-
cific method effects), b) reliable variance unique to each
trait (including trait-specific rater-specific method effects),
c) random error and d) state-specific effects. Cross-lagged
correlations reflect a), whereas rtt-s reflect a) and b): hence,
dividing the former by the latter gives a purer estimate of
the degree of shared variance among traits than cross-sec-
tional correlations. We expect the corrected (convergent)
correlations among the corresponding DD and SD3 scales
(e.g., DD Narcissism and SD3 Narcissism) to be higher
than the corrected (discriminant) correlations among non-
corresponding scales (e.g., DD Narcissism and SD3
Psychopathy or DD Narcissism and DD Psychopathy).
However, we expected the convergent and discriminant
correlations for Machiavellianism and psychopathy to be
more similar than other discriminant correlations (Vize
et al., 2018).

Data availability statement

Code, data, and materials that may be used to reproduce all
analyses can be found at https://osf.io/mwygk/.

Table 1. Intercorrelations of rtt-s, a-s, x-s and MICs for the SD3 and DD subscales.

Trait Measurement Test-Retest Alpha Omega MIC

Machiavellianism Dirty Dozen .83 [.78; .88] .85 .87 .58
Short Dark Triad .85 [.80; .90] .78 .82 .26

Narcissism Dirty Dozen .81 [.76; .86] .80 .82 .48
Short Dark Triad .88 [.84; .92] .75 .79 .25

Psychopathy Dirty Dozen .80 [.75; .85] .71 .80 .37
Short Dark Triad .85 [.80; .90] .76 .81 .24

Note: MIC – mean inter-item correlations. Numbers in square brackets represent 95% confidence intervals.

3We also estimated the degree to which DT items reflect unique variance, or
personality “nuances” (McCrae, 2015; M~ottus et al., 2017) which are available
at https://osf.io/2gfyh/.
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Results

The DD had an overall score rtt of .87, versus an a of .85.
Its Machiavellianism, Narcissism and Psychopathy scales
had rtt-s of .83, .81, and .80 respectively, whereas the
respective a-s were .84, .78, and .69 (Table 1). The SD3
overall scores had a rtt of .90, versus an a of .85. Its
Machiavellianism, Narcissism and Psychopathy scales had
rtt-s of .85, .88, and .85, respectively, compared to respective
a-s of .77, .74, and .74. Thus, rtt-s were generally higher
than internal consistencies; across the six subscales of the
two instruments, the median rtt was .84, whereas the median
a was .76. On average, omegas were closer to rtt-s than a-s,
but still lower in most cases. Notably, the rtt-s were only
slightly higher for the longer SD3 than for the shorter DD.

Convergent and discriminant validity of the DT scales

In the cross-lagged correlations corrected for rtt-s, conver-
gent correlations (Table 2) for the Psychopathy and
Machiavellianism scales were .64 and .77, respectively,
whereas their discriminant correlations ranged from .59 to
.71 with a median of .65. Pointing to poor construct validity,
DD Psychopathy was even significantly more strongly corre-
lated with DD Machiavellianism than with SD3 Psychopathy
(t¼ 3.32, p < .001). The convergent correlation of the two
Narcissism scales was .63, whereas their discriminant corre-
lations ranged from .14 to .55, with a median of .35.

Test-Retest reliability of items

The DD items (Table S2 in the supplemental materials) had
a median rtt of .71 (.71, .68, and .70 for the
Machiavellianism, Narcissism and Psychopathy scales,
respectively). The SD3 items had a median rtt of .68 (.61,
.70, and .68 for the Machiavellianism, Narcissism and
Psychopathy scales, respectively). Despite these fairly con-
sistent mean rtt-s of the scales, there were notable differen-
ces between the items within both instruments in their rtt-s,
ranging from .52 to .84 for SD3 and from .53 to .81 for the
DD. After removing the DT variance from items, their
unique variance retained much of the reliability, with mean
rtt-s of .49 and .57 for SD3 and DD, respectively (see the
supplemental materials).

Discussion

Despite the DD and SD3 being some of the most widely
used instruments to measure the DT constructs of

Machiavellianism, narcissism and psychopathy, there is a
drought of studies to evaluate their test-retest reliability
(rtt), an essential property of psychological tests. To our
knowledge, this is the first study to provide a sufficiently
powered examination of the rtt for both the DD and the
SD3. Both instruments had reasonably and comparably
high reliabilities, with rtt-s over a 12-day interval ranging
from .81 to .88 for the three DT trait scales. For most
scales, the rtt-s were higher than the internal consistencies
(a-s), suggesting that the reliability of these DT scales has
been underestimated so far, since most attempts have relied
on internal consistency. We also found that the scales had
moderate convergent validity, with the corresponding
scales having unreliability-corrected correlations between
.63 (Narcissism) and .77 (Machiavellianism), but the
Psychopathy and Machiavellianism scales had poor dis-
criminant validity.

The advantages of Test-Retest reliability

Presumably, the rtt-s were generally higher than internal
consistencies (respective medians were .84 and .76 for
the DT trait scales), because individual items measure
systematic variances beyond those for which they have
been designed (McCrae & M~ottus, 2019), as also evi-
denced by the substantial rtt-s of items’ unique variance
(see the supplemental materials). This finding is also in
line with those of Henry and colleagues (2022) who eval-
uated the rtt-s of the HEXACO-PI-R (Lee & Ashton,
2004). This suggests that internal consistency provides
misleading estimates of scales reliabilities and should
generally be avoided (McCrae, 2015). However, the dif-
ference between rtt and a is most pronounced in case of
very low internal consistencies (e.g., Henry et al., 2022);
in the current work, there were no very low internal con-
sistencies, so the differences between rtt-s and a-s were
generally small.

Additionally, by relying solely on internal consistency
measures, researchers miss the possibility of detecting unre-
liable and therefore potentially flawed items. The rtt-s of the
DT items varied from .52 to .84 (with standard errors hence
below .04); even when allowing for some sampling error in
these estimates, this reflects considerable variation in their
reliabilities. Items with low rtt-s should eventually be
replaced in these scales and avoided in the future.
Therefore, we highly recommend that researchers collect rtt

as a routine practice when assessing scales.

Table 2. Correlations of the DT scales.

Machiavellianism Narcissism Psychopathy

Measure DD SD3 DD SD3 DD SD3

DD Machiavellianism —
SD3 Machiavellianism .77 [.71; .83] —
DD Narcissism .55 [.48; .62] .49 [.41; .57] —
SD3 Narcissism .34 [.26; .42] .35 [.27; .43] .63 [.56; .70] —
DD Psychopathy .60 [.53; .67] .59 [.52; .66] .31 [.23; .39] .14 [.05; .22] —
SD3 Psychopathy .71 [.65; .77] .64 [.57; .71] .41 [.33; .49] .39 [.31; .47] .64 [.57; .71] —

Note: DD – Dirty Dozen; SD3 – Short Dark Triad. Numbers in square brackets represent 95% confidence intervals.
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Construct validity of the brief DT measures

Having the test-retest data for both instruments, SD3 and
DD, we could assess the convergent and discriminant valid-
ities of their scales (see Table 2) while considering random
and situation-specific measurement errors. As for conver-
gent correlations between different scales designed to meas-
ure the same constructs, we found them to be in .60 s for
narcissism and psychopathy and in .70 s for
Machiavellianism. These results are similar with the conver-
gent correlations findings from Maples and colleagues
(2014) � .61, .54 and .65 for Machiavellianism, narcissism
and psychopathy, respectively – although these correlations
were not corrected for measurement error. We think that
correlations in this range do not provide strong evidence for
the convergent validity of the DT measures, as the measures
would very often misclassify people. For example, a correl-
ation of .60 means that if people were divided into equal
groups of low, medium, and high scores in both measures,
only about 53% of people would get a similar result in both
tests (M~ottus, 2021).

In line with Maples et al. (2014), our findings also high-
light weak discriminant validity between the scales between
SD3 Psychopathy and DD Machiavellianism (.71), as well as
DD Psychopathy and SD3 Machiavellianism (.59). This
means that the Psychopathy and Machiavellianism scales
overlapped about as strongly as each of them overlapped
with their ostensible counterpart; in fact, one of the discrim-
inant correlations was even significantly higher than one of
the convergent correlations. Therefore, instead of a triad of
antagonistic personality constructs, the two instruments
measure a dyad, with psychopathy and Machiavellianism
effectively being psychometrically indistinguishable.

Some experts (e.g., Furnham et al., 2013) have recom-
mended partialing DT scores from one another to under-
stand their unique relations with various outcomes.
However, considering the high overlap between these scores,
the residualized constructs tend to become completely differ-
ent compared to the original constructs, complicating their
interpretation (Sleep et al., 2019). Hence, if DT researchers
prefer to keep Machiavellianism and psychopathy separate,
they should consider refining the definition and/or measure-
ment of these constructs.

Limitations

Our sample was recruited from a paid online service, indi-
cating a possibility of selection bias. Furthermore, most of
the participants either were living or were from Western
countries, suggesting a potentially W.E.I.R.D. sample
(Henrich et al., 2010). Also, future studies should estimate
the rtt-s of other DT instruments, as well as the cross-rater
agreement of the DT scales since these allow separating
rater-specific method effects from trait variance (McCrae &
M~ottus, 2019), for estimating both reliability and con-
struct validity.

Conclusions

According to our findings, the SD3 and DD scales appear to
provide reliable measurements of the DT traits but, do not
have strong convergent validity and, especially psychopathy
and Machiavellianism, show poor discriminant validity. We
strongly advise researchers to treat rtt as a crucial step in
scale development.
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