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Psychometric validation of the Short Dark D
Tetrad (SD4): an item-level re-examination
with measurement invariance

Burcu Tiirk', Merve Karaburun? ®, Giilcin Senyuva® and Nurcan Hamzaoglu*

Abstract

Psychometric evaluations of the Short Dark Tetrad (SD4; [33]) have been conducted predominantly in Western
samples, and the limited evidence from non-WEIRD contexts has yielded inconsistent findings regarding its factor
structure. The only prior Turkish adaptation reported that seven items did not function adequately and were
removed following exploratory factor analysis, leaving open whether this reflected genuine cultural unsuitability
or methodological choices in the analysis of ordinal data. The present study re-examined the SD4 in a community
sample of 417 Turkish adults (54.4% female,/\/lage:30.4, SD=12.5) using confirmatory factor analysis with the
WLSMV estimator and polychoric correlations, the approach recommended for ordinal Likert data. At the item level,
only one item (m1, “It is not wise to let people know your secrets”) showed a substantive problem (standardized
loading=.14, with cross-loadings on Psychopathy and Sadism). The six remaining items removed by Aytac [1]
performed adequately in the present sample (loadings=.53-.74). A 27-item correlated four-factor model excluding
m1 showed acceptable fit (CFI=.913, TLI=.904, RMSEA =.069 [.064, .074], SRMR=.070) and outperformed a
unidimensional model. Multi-group analyses across gender supported configural, threshold (weak), and threshold-
plus-loading (strong) invariance (all ACFI<.005). Convergent validity was demonstrated through theoretically
expected associations with the NPI-13, MPS, LSRP, and Violence Tendency Scale (r=.40-.69). Men scored higher
than women on all four traits; effect sizes ranged from small for Narcissism (nzp:.Om) to moderate-large for
Sadism (r]zp:.1 15, Cohen’'s d=0.72). The findings indicate that the original SD4 structure is largely retained in
Turkish samples when ordinal-appropriate estimation is used, with Sadism emerging as the most strongly gender-
differentiated trait.
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Introduction

In recent years, personality psychology has shown
increasing interest in systematically examining tenden-
cies that may harm others. There have been growing
scholarly concerns about the psychological mechanisms
that underlie manipulative behaviors, lack of empathy,
and self-serving behaviors. Within this context, dark
personality traits are conceptualized as an umbrella con-
struct encompassing thoughts, emotions, and behaviors
that may be harmful to others [14]. These traits are com-
monly associated with maladjustment, exploitation, ego-
centrism, and antisocial tendencies, and have been linked
to problematic behaviors in both face-to-face and online
contexts [19].

The concept of the Dark Triad has long shaped
research on dark personality traits. Introduced by
Paulhus and Williams [32], this framework includes
Machiavellianism, narcissism, and psychopathy. Machia-
vellianism reflects manipulative tendencies and strategic
self-interest,narcissism entails grandiosity and a need
for admiration; and psychopathy is characterized by
impulsivity, callousness, and lack of remorse [7, 17, 38].
Although these traits are conceptually distinct, they share
characteristics such as low empathy, emotional insensi-
tivity, and interpersonal exploitation [14].

The theoretical expansion of this framework led to the
inclusion of a fourth trait — sadism — resulting in the
Dark Tetrad [31]. Sadism refers to the tendency to derive
pleasure from inflicting physical or psychological pain on
others [4]. Unlike the other dark traits, sadism is char-
acterized not by instrumental harm but by enjoyment
derived directly from the act of harming others. Sadistic
tendencies have been found to be particularly evident
in online contexts such as internet trolling and digital
harassment [5]. More broadly, the Dark Tetrad traits have
been associated with interpersonal exploitation, aggres-
sion, low self-control, higher levels of risk-taking, and
various forms of addiction [20, 29], as well as cyberbul-
lying, intimate partner violence, and online aggression
[28, 35].

The growing interest in these traits has increased the
need for reliable and valid assessment tools. The Short
Dark Tetrad (SD4) was developed by Paulhus et al. [33] as
a brief, balanced measure of all four traits with 28 items
rated on a 5-point Likert scale. By assessing the four traits
within a single instrument, the SD4 provides a compre-
hensive evaluation of dark personality characteristics.
Importantly, the manifestation of dark personality traits
and their interpersonal expressions are not indepen-
dent of cultural context. Social norms, expectations, and
interpersonal relationships vary across cultures, poten-
tially influencing how manipulation, lack of empathy, or
aggression are expressed. Examining the SD4 across dif-
ferent cultural contexts is therefore essential not only for
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scale adaptation but also for evaluating the cross-cultural
validity of the construct.

Since its development, the SD4 has been examined
across a growing number of cultural contexts. Evidence
from Portugal, Iran, and Serbia generally supports the
original four-factor structure, demonstrating acceptable
model fit, adequate reliability, and measurement invari-
ance across demographic groups [2, 10, 34]. In contrast,
studies conducted in China reported that several items
required revision or replacement to improve cultural
appropriateness and psychometric performance, suggest-
ing that some aspects of dark personality assessment may
be sensitive to cultural context [26]. Collectively, these
findings indicate that although the SD4 shows promising
cross-cultural applicability, item-level functioning may
vary across societies, highlighting the importance of vali-
dating the instrument within each linguistic and cultural
setting.

A Turkish adaptation of the SD4 was previously con-
ducted by Aytag [1] in two samples drawn from a mar-
keting research context (N=233 for EFA and N=177 for
CFA). On the basis of exploratory factor analysis, seven
items (items 1, 14, 15, 16, 18, 21, and 27 in the original
numbering) were excluded because they failed to load
adequately on their target factors or cross-loaded onto
other dimensions. In addition, the original Machiavel-
lianism and Sadism subscales each split into two subfac-
tors. Aytag [1] interpreted these results as evidence that
the original four-factor structure required substantial
modification in a Turkish context.

Taken together, previous cross-cultural findings sug-
gest that differences observed across language versions
may reflect not only cultural characteristics but also
methodological choices regarding estimation methods
and model specification. Further examination of the
Turkish SD4 using estimation procedures specifically rec-
ommended for ordinal data may help determine whether
previously reported structural deviations represent genu-
ine cultural differences or methodological artifacts.

A central question, however, is whether the structural
divergence reported by Aytac [1] reflects genuine cul-
tural unsuitability of these items or methodological fac-
tors. SD4 items are rated on a 5-point ordinal scale, and
the recommended approach is to use polychoric correla-
tions together with the weighted least squares mean and
variance adjusted (WLSMV) estimator [24, 33]. Treating
ordinal indicators as continuous in maximum likelihood
estimation, factor loadings and fit indices can be biased,
particularly with smaller samples and skewed response
distributions [39]. Moreover, exploratory factor analy-
sis approaches that remove items on the basis of pattern
loadings in a single sample may overfit local sample char-
acteristics, especially when sample sizes fall below stan-
dard recommendations for stable factor recovery [27].
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These considerations suggest that the items excluded by
Aytag [1] may perform adequately when re-examined
using methods for ordinal data in a larger sample.

The present study addressed this question by re-exam-
ining the SD4 in a community sample of 417 Turkish
adults using item-level confirmatory factor analysis with
the WLSMYV estimator and polychoric correlations. We
tested the original four-factor structure with all 28 items,
evaluated the specific items removed by Aytag [1], and
examined whether the original four-factor structure can
be supported when methodologically appropriate analy-
ses are conducted. We further evaluated measurement
invariance across gender — a prerequisite for the gender
comparisons that have featured prominently in the lit-
erature on dark traits but were not formally tested in the
prior Turkish study. Convergent validity with established
measures of psychopathy, narcissism, Machiavellianism,
and violence tendency and gender differences in the four
traits were also examined.

Method

Participants and procedure

The study protocol was approved by the Social Sciences
and Humanities Research Ethics Committee of Istanbul
Yeni Yiizyill University (Approval No. 2025/01-1444; 7
January 2025) and was conducted in accordance with the
Declaration of Helsinki and the ethical standards of the
institutional research committee. Data collection com-
menced after ethical approval had been obtained. Partici-
pation was voluntary, and informed consent was obtained
electronically prior to participation. All study materials,
including the informed consent form and questionnaires,
were administered online using Google Forms. Google
Forms was configured to require a response to every item
before allowing progression to the next section; conse-
quently, no item-level missing data occurred within com-
pleted questionnaires.

The target population comprised adults aged
18-65 years who were recruited using an online conve-
nience sampling strategy. Data were initially collected
from 426 individuals. Nine participants did not complete
the survey in full and were excluded prior to analysis,
resulting in wholly missing rather than item-level miss-
ing data. The final analytic sample resulted in 417 par-
ticipants, of whom 54.4% were female, and 45.6% were
male. More than half of the participants (54.4%) were
between 18 and 25 years of age, followed by those aged
35-45 years (15.3%) and 45-55 years (15.1%). Most
participants held a university degree (62.8%), while the
remainder reported a high school education (23.5%),
primary education (7.7%), or postgraduate qualifica-
tion (6.0%). Most participants were single (67.1%), while
the remainder were married (32.9%). As for perceived
income, 55.2% reported their income to be approximately
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equal to their expenses, 27.6% reported lower income
than their expenses, and 17.3% reported that their
income exceeded their expenses.

Current methodological recommendations indicate
that confirmatory factor analysis with ordinal indicators
estimated using WLSMV requires a minimum sample
size of approximately 200—400 participants for models of
moderate complexity [22, 42]. Accordingly, the final sam-
ple of 417 participants exceeded these recommendations.

Materials

Data were collected using the Personal Information
Form, the Short Dark Tetrad (SD4), the Narcissistic
Personality Inventory—13 (NPI-13), the Levenson Self-
Report Psychopathy Scale (LSRP), the Machiavellian Per-
sonality Scale (MPS), and the Violence Tendency Scale
(VTS).

Personal information form

The Personal Information Form was developed by the
researchers to collect demographic information. It
includes questions about gender, age, education level,
income level, and marital status.

Short Dark Tetrad (SD4)

The SD4 [33] is a 28-item self-report measure of Machia-
vellianism, narcissism, psychopathy, and sadism, with
seven items per subscale. Items are rated on a 5-point
Likert scale (1 =strongly disagree, 5=strongly agree). The
original validation study supported the proposed four-
factor structure and demonstrated satisfactory internal
consistency across the four subscales, with Cronbach's
alpha coefficients ranging from 0.75 to 0.81 and McDon-
ald's omega coefficients ranging from 0.76 to 0.81. In the
current study, the revised 27-item Turkish version dem-
onstrated good internal consistency, with Cronbach's
alpha =0.90 for the total scale and Cronbach's alpha coef-
ficients of 0.80 for Narcissism, 0.80 for Machiavellianism,
0.78 for Psychopathy, and 0.81 for Sadism.

Narcissistic Personality Inventory-13 (NPI-13)

The NPI-13 [15],Turkish adaptation by [11] is a 13-item
forced-choice self-report measure of trait narcissism. The
original validation study supported the proposed three-
factor structure and demonstrated satisfactory inter-
nal consistency (Cronbach's alpha=0.82). The Turkish
adaptation likewise confirmed the original three-factor
structure (x>=130, df=60, x*/df=2.17, RMSEA =0.061,
CFI=0.938, TLI=0.919) and showed good internal con-
sistency for the total scale (Cronbach's alpha =0.84), with
subscale reliability coefficients ranging from 0.61 to 0.78.
In the current study, the total score was used (a=0.79).
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Levenson Self-report Psychopathy Scale (LSRP)

The LSRP [23],Turkish adaptation by [12] is a 26-item
self-report measure assessing primary and secondary
psychopathy on a 4-point Likert scale. The original vali-
dation study supported the proposed two-factor struc-
ture and demonstrated good internal consistency, with
Cronbach's alpha coefficients of 0.82 for Primary Psy-
chopathy and 0.63 for Secondary Psychopathy. The Turk-
ish adaptation yielded Cronbach's alpha coefficients of
0.76 for Primary Psychopathy and 0.51 for Secondary
Psychopathy, with test—retest reliability coefficients of
0.77 and 0.68, respectively. The total score was used in
the present study (a=0.75).

Machiavellian Personality Scale (MPS)

The MPS [9],Turkish adaptation by [41] is a 16-item self-
report measure assessing four dimensions of Machiavel-
lianism: amoral manipulation, desire for status, distrust
of others, and desire for control. The original validation
study supported the proposed four-factor structure. The
Turkish adaptation confirmed the original four-factor
structure through exploratory and confirmatory factor
analyses and demonstrated good internal consistency for
the total scale (Cronbach's alpha=0.88), with subscale
reliability coefficients ranging from 0.80 to 0.86. In the
current study, the total score was used (« =0.84).

Violence Tendency Scale (VTS)

The VTS [16] is a 20-item self-report measure of aggres-
sion and violence tendency rated on a 4-point Likert
scale. Higher scores indicate higher levels of aggression
and violent tendencies. Previous research demonstrated
satisfactory validity and reliability of the scale, with
Cronbach's alpha coefficients of 0.78 and 0.87 across two
administrations. Split-half reliability analysis also sup-
ported the scale's reliability (first-half a=0.74, second-
half a=0.81,Spearman—Brown coefficient=0.86). In the
current study, the total score was used («=0.86).

Data analysis
All analyses were conducted in R version 4.3.3 using the
lavaan [40] and semTools [21] packages. Descriptive sta-
tistics, internal consistency (Cronbach’s a), and Pearson
correlations were computed for all variables. Structural
validity was evaluated using confirmatory factor analysis
(CFA) with the weighted least squares mean and variance
adjusted (WLSMYV) estimator and polychoric correla-
tions, treating the 5-point Likert items as ordinal indica-
tors. This estimation method is recommended for ordinal
data and is robust to violations of multivariate normality
[24, 39].

Analyses were conducted at the item level. We did
not use item parcelling, because the central question of
the study concerned the adequacy of individual items
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— including the specific items previously excluded by
Aytag [1]. Although parcelling can improve indicator reli-
ability and yield more stable parameter estimates, it can
also obscure item-level misfit, which is the very phenom-
enon under investigation here [3, 25].

Four competing structural models were compared:
(a) a unidimensional model with all 28 items loading on
a single latent factor; (b) a four-factor correlated model
with all 28 items; (c) a four-factor correlated model with
item m1 removed (27 items); and (d) a constrained three-
factor model in which Psychopathy and Sadism were
merged into a single latent factor, estimated to evaluate
the discriminant validity of these two constructs via a
scaled chi-square difference test against model (c). Model
fit was assessed using the scaled chi-square statistic, the
Comparative Fit Index (CFI), the Tucker—Lewis Index
(TLI), the Root Mean Square Error of Approximation
(RMSEA) with 90% confidence intervals, and the Stan-
dardized Root Mean Square Residual (SRMR). Following
conventional guidelines, model fit was considered accept-
able when CFI and TLI were>0.90 (preferably>0.95),
RMSEA<0.08 (preferably<0.06), and SRMR<0.08
(18, 22].

Measurement invariance across gender was tested in
three nested stages using the procedure of Wu and Esta-
brook [43] for ordinal indicators: (1) configural invari-
ance (same model structure across groups), (2) threshold
invariance (equal thresholds across groups,weak invari-
ance for categorical indicators), and (3) threshold-plus-
loading invariance (equal thresholds and factor loadings;
strong invariance for categorical indicators). Invariance
was supported when ACFI did not exceed 0.010, and
ARMSEA did not exceed 0.015 [6, 37].

Convergent validity was evaluated through Pearson
correlations between the SD4 subscale and total scores
and the NPI-13, MPS, LSRP, and VTS total scores. Gen-
der differences were examined using one-way analyses of
variance; effect sizes were reported as partial eta squared
(r]zp), interpreted as small (0.01), medium (0.06), and
large (0.14; [8], and as Cohen’s d.

Data quality

Following data collection, all completed responses were
additionally screened for out-of-range and implausible
values. Two minor data adjustments were made before
analysis. One participant selected the response option “6”
on item m3, which falls outside the SD4 response range
(1-5); this value was recoded as missing. The response
distribution for item s6 contained an empty cell at the
highest category (5) within one gender group; categories
4 and 5 were therefore collapsed into a single category for
this item to enable invariance estimation, consistent with
standard practice for ordinal CFA [43]. Both adjustments
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Table 1 Intercorrelations of SD4 subscales (27-item version) and internal consistency
Narcissism Machiavellianism Psychopathy Sadism

Total Sample

Narcissism 1

Machiavellianism 397 1

Psychopathy 447 357 1

Sadism 37 427 61" 1

a 80 80 78 81

a (ordinal) 84 84 85 88

w 82 82 81 85

N=417.***p <.001. Machiavellianism reflects the 6-item subscale with m1 removed. Ordinal a calculated from polychoric correlations [44]. SD4 Short Dark Tetrad

Table 2 Descriptive statistics, reliability, and correlations of SD4 (27-item version) with external measures

Scale M SD a LSRP NPI-13 MPS VTS

SD4 Total (27 items) 67.9 164 90 530 682" 656" 693"
Narcissism 196 552 80 326" 6907 467 438"
Machiavellianism (6 items) 17.0 540 80 475" 526 593" 459"
Psychopathy 14.1 522 78 398™ 435" 433" 581
Sadism 15.2 6.07 81 4157 428" 5027 623"

N=417. ""p<.001. Machiavellianism reflects the 6-item subscale with m1 removed. LSRPLevenson Self-Report Psychopathy Scale, NPI-13Narcissistic Personality
Inventory-13, MPS Machiavellian Personality Scale, VTS Violence Tendency Scale, SD4Short Dark Tetrad

Table 3 Confirmatory factor analysis fit indices for alternative SD4 models

Model )(2 df CFI TLI RMSEA [90% Cl] SRMR
1-factor (28 items) 2390.5 350 719 696 118 7
4-factor correlated (28 items, original) 10614 344 901 891 071 [.066,.076] 075
4-factor correlated (27 items, m1 removed) 9436 318 913 904 069 [.064,.074] 070

N=417. All models estimated with the Weighted Least Squares Mean and Variance adjusted (WLSMV) estimator using polychoric correlations for 5-point Likert items.

The 27-item model is the recommended specification. SD4 Short Dark Tetrad

affected at most one cell and did not materially influence
model results.

Results

Descriptive statistics and reliability

The Turkish version of the SD4 was administered to 417
adults. Cronbach’s a coefficients for the four subscales
ranged from 0.78 to 0.81 in the original 28-item subscales
and increased to 0.80 for Machiavellianism after remov-
ing m1 (see below). Internal consistency for the SD4 total
score (27 items) was high (a=0.90). Because Cronbach's
alpha assumes tau-equivalence and can underestimate
reliability for ordinal indicators, McDonald's omega coef-
ficients were also computed and ranged from 0.81 to
0.85 across the four subscales, supporting the internal
consistency of the scale under a model that allows for
varying factor loadings. Ordinal alpha coefficients, cal-
culated from polychoric correlations, were consistently
higher than the standard Cronbach's alpha estimates
(range = 0.84—0.88), consistent with the expectation that
alpha underestimates reliability when applied to ordinal
data (Table 1). Observed scores covered nearly the entire
theoretical range of the instrument. Table 2 presents
descriptive statistics, internal consistency, and correla-
tions with the external measures.

Confirmatory factor analyses

Three CFA models were estimated using WLSMV and
polychoric correlations: (a) a unidimensional model,
(b) the original four-factor correlated model with all 28
items, and (c) the four-factor correlated model with item
ml removed (27 items). Model fit indices are presented
in Table 3.

The unidimensional model showed poor fit
(CFI=0.719, RMSEA =0.118), indicating that the four
traits could not be represented by a single latent dimen-
sion. The 28-item four-factor model achieved acceptable
fit on RMSEA and SRMR but was below conventional
thresholds on CFI and TLI (CFI=0.901, TLI=0.891,
RMSEA =0.071 [0.066, 0.076], SRMR=0.075). Exami-
nation of the standardized factor loadings identified
one problematic item, m1 ("It is not wise to let people
know your secrets"), which showed a very low loading
on Machiavellianism (A=0.144, p=0.004). Modification
indices indicated that m1 cross-loaded on Psychopathy
(MI=91.5) and Sadism (MI =85.9) with sizeable negative
expected parameter changes, suggesting that this item
did not function as a Machiavellianism indicator in the
present sample.

When m1 was removed, the resulting 27-item four-fac-
tor model fit the data acceptably (CFI=0.913, TLI=0.904,
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Table 4 Standardized factor loadings and item-total correlations for items removed by Aytag [1] — item-level four-factor CFA in the

present sample (N=417)

Original item # Item code Target factor Standardized loading SE z p ITC
1 m1 Machiavellianism 144 050 291 004 .23
14 n7 Narcissism 603 037 16.36 <.001 .36
15 pl Psychopathy 602 038 15.73 <.001 42
16 p2 Psychopathy 671 034 19.64 <.001 55
18 p4 Psychopathy 533 040 13.31 <.001 45
21 p7 Psychopathy 687 034 20.16 <.001 44
27 s6 Sadism 743 034 21.79 <.001 52

Estimates obtained from the 28-item four-factor correlated model with WLSMV and polychoric correlations. Item m1 was the only item to show substantively
problematic functioning. ITCltem-total correlation within the target subscale (rest-score correlation). SD4 Short Dark Tetrad

Table 5 Measurement invariance of the 27-item four-factor SD4 across gender (N=417; Female n=227, Male n=190)

Model X df CFI TLI RMSEA SRMR ACFI ARMSEA LRTp
Configural 1297.3 636 901 891 071 088 — — —
Threshold invariance (weak) 13636 689 899 897 069 088 -.002 -.002 449
Threshold + Loading invariance (strong) 13556 712 904 905 066 088 +.005 -003 783

Invariance testing followed the Wu and Estabrook [43] procedure for ordinal indicators. Invariance was supported when ACFI <.010 and ARMSEA <.015 [6, 37]. Strong
invariance was supported. LRT p=scaled chi-square difference test compared to the preceding model. SD4Short Dark Tetrad

RMSEA=0.069 [0.064, 0.074], SRMR=0.070). All
retained items showed substantial standardized load-
ings on their target factors (A=0.53-0.82, all p<0.001).
Latent factor correlations were moderate to large:
Machiavellianism—Narcissism r=0.51, Machiavellian-
ism—Psychopathy r=0.46, Machiavellianism—Sadism
r=0.53, Narcissism—Psychopathy r=0.55, Narcissism—
Sadism r=0.45, and Psychopathy—Sadism r=0.77. The
Psychopathy—Sadism correlation was the strongest, con-
sistent with the theoretical proximity of these two con-
structs, yet remained well below unity, supporting the
discriminant validity of the two constructs. To formally
evaluate the discriminant validity of Psychopathy and
Sadism, a constrained model in which these two factors
were collapsed into a single latent factor was compared to
the four-factor model via a scaled chi-square difference
test. The constrained model showed significantly poorer
fit (Ax*=75.96, Adf=3, p<0.001), confirming that Psy-
chopathy and Sadism are empirically distinct constructs
despite their high latent correlation.

Item-level re-examination of items removed by Aytac [1]

A central focus of the present study was the seven items
removed by Aytac [1] on the basis of exploratory factor
analysis (items 1, 14, 15, 16, 18, 21, and 27 in the original
SD4 numbering,m1, n7, p1, p2, p4, p7, and s6 in the pres-
ent study). The standardized factor loadings and item—
total correlations for these items in the present sample
are summarized in Table 4.

Six of the seven items exhibited adequate functioning:
n7 (A\=0.60), p1 (A\=0.60), p2 (A\=0.67), p4 (A\=0.53), p7
(A=0.69), and s6 (A=0.74) (all p<0.001). Item—total cor-
relations for these items ranged from 0.42 to 0.55, within
recommended ranges for adequate item discrimination

[30]. In contrast, m1 showed poor psychometric perfor-
mance, with a low standardized loading (A\=0.14) and a
low item-—total correlation (0.23), consistent with the
cross-loading pattern noted above.

These findings indicate that, with the exception of m1,
the items previously excluded from the Turkish SD4 can
be retained when ordinal-appropriate estimation is used
in an adequately powered sample.

Measurement invariance across gender

Multi-group analyses of the 27-item four-factor model
were conducted across gender (female n=227; male
n=190). Fit indices for the three nested models are pre-
sented in Table 5. The configural model showed accept-
able fit (CFI=0.901, RMSEA=0.071, SRMR=0.088).
Constraining thresholds to equality across groups (weak
invariance) produced a negligible change in fit (ACFI=
-0.002, ARMSEA= -0.002), and additionally con-
straining factor loadings to equality (strong invariance)
likewise produced no meaningful decrement (ACFI=
+0.005, ARMSEA = -0.003). The scaled chi-square dif-
ference tests were non-significant at both steps (p=0.45
and p=0.78, respectively). These results support strong
measurement invariance, justifying mean-level compari-
sons of the latent factors across gender.

Subscale intercorrelations and convergent validity

Table 2 presents the correlations between the SD4 sub-
scale and total scores (27-item version) and the external
measures. Narcissism showed its strongest correlation
with the NPI-13 (r=0.69), Machiavellianism with the
MPS (r=0.59), Psychopathy with the VTS (r=0.58) and
the LSRP (r=0.40), and Sadism with the VTS (r=0.62).
The SD4 total score was moderately to strongly correlated
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Table 6 Gender differences on SD4 subscales (27-item version)

Scale Female M (SD) Male M (SD) F p n’p Cohen'sd
Narcissism 19.07 (5.11) 20.17 (5.92) 417 042 010 0.20
Machiavellianism (6 items) 16.24 (5.35) 17.87 (5.32) 9.62 002 023 0.31
Psychopathy 13.04 (4.80) 15.28 (5.44) 20.00 <.001 .046 044

Sadism 13.33 (4.86) 1742 (6.52) 53.86 <001 15 0.72

SD4 Total (27 items) 61.67 (15.25) 70.77 (17.46) 3213 <.001 072 0.56

N=417 (Female n=227, Male n=190). Strong measurement invariance was supported (see Table 5), justifying mean-level comparisons. np =partial eta squared;
Cohen'’s d =standardized mean difference (positive values indicate higher male scores). SD4=Short Dark Tetrad

with all external criteria (r=0.53-0.69, all p<0.001). The
pattern of strongest within-construct correlations and
weaker cross-construct correlations supports the conver-
gent validity of each subscale.

Gender differences

Mean-level differences across gender were examined for
each subscale (Table 6). Men scored significantly higher
than women on all four traits. Effect sizes were small for
Narcissism (r]zp:0.0lO, d=0.20) and Machiavellianism
(r]2p =0.023, d=0.31), small-to-moderate for Psychopathy
(nzp:0.046, d=0.44), and moderate-to-large for Sadism
(r]zp:O.llS, d=0.72). The gender effect on Sadism was
approximately five times the effect on Machiavellianism
and over ten times the effect on Narcissism, identifying
Sadism as the most strongly gender-differentiated trait
within the SD4 framework.

Discussion

The present study re-examined the psychometric prop-
erties of the Short Dark Tetrad (SD4) in a Turkish com-
munity sample of 417 adults, with three specific aims:
to test the original four-factor structure at the item level
using ordinal-appropriate estimation, to revisit the items
removed in the prior Turkish adaptation by Aytac [1], and
to evaluate measurement invariance across gender. The
findings provide a coherent and largely positive picture of
the SD4 in Turkish, while also identifying one item that
does not function adequately and warrants attention in
future use of the scale.

Item-level replication of the four-factor structure

At the item level, the four-factor correlated model
showed acceptable fit and clearly outperformed a uni-
dimensional alternative. Of the seven items previously
excluded by Aytag [1], six performed adequately in the
present sample, with standardized loadings ranging from
0.53 to 0.74 and item—total correlations from 0.42 to
0.55. The remaining item, m1 (“It is not wise to let peo-
ple know your secrets”), displayed a substantively poor
loading on its target factor (0.14) and cross-loaded on
Psychopathy and Sadism, indicating that it does not func-
tion as a Machiavellianism indicator in this sample. With
ml removed, the resulting 27-item four-factor model

achieved acceptable fit on all indices and preserved the
originally proposed structure.

This pattern suggests that the structural differences
reported by Aytag [1] were driven primarily by method-
ological factors rather than by genuine cultural unsuit-
ability of the excluded items. Three considerations are
relevant here. First, treating ordinal Likert items as con-
tinuous in maximum-likelihood-based estimation can
bias factor loadings and inflate the apparent prevalence of
weakly loading items [39]. Second, the EFA-based exclu-
sion procedure used by Aytag [1] operated on combined
samples that were smaller than current recommendations
for stable factor recovery [27] and may have capitalized
on sample-specific variance. Third, the present sample
was over twice the size of Ayta¢’s CFA sample, yielding
more stable parameter estimates. Taken together, these
considerations suggest that the original SD4 structure
is largely retained in Turkish when appropriate analytic
choices are made.

These findings are broadly consistent with previous
cross-cultural validation studies. Similar to the Portu-
guese [34], Persian [2], and Serbian [10] adaptations, the
present findings support the original multidimensional
conceptualization of the SD4. At the same time, evi-
dence from the Chinese adaptation suggests that some
items may require modification to better reflect culture-
specific expressions of dark personality traits [26]. Taken
together, these findings indicate that the overall four-
factor framework of the SD4 appears to be robust across
diverse cultural settings. However, specific items may
function differently depending on cultural and linguistic
context.

The primary exception in the present study was item
ml. Across all analyses, this item consistently demon-
strated weak performance, including a very low load-
ing on Machiavellianism, substantial cross-loadings on
Psychopathy and Sadism, and a low item—total correla-
tion. One possible explanation is that the item reflects
cautiousness or self-protection rather than strategic
interpersonal manipulation within the Turkish cultural
context. Interestingly, similar concerns regarding cul-
ture-specific item functioning have also been reported
in other non-Western adaptations of the SD4. Although
the Persian validation retained the original item set, the
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Chinese adaptation required modification and replace-
ment of several items to achieve satisfactory psychomet-
ric performance, suggesting that certain indicators of
dark personality may not transfer equivalently across cul-
tural contexts [2, 26]. Accordingly, the present findings
further support the importance of evaluating item func-
tioning at the cultural level rather than assuming com-
plete cross-cultural equivalence. We recommend that
future Turkish applications of the SD4 either drop m1 or
interpret Machiavellianism scores that include m1 with
caution. A 27-item version of the Turkish SD4 with m1
omitted yielded improved subscale reliability for Machia-
vellianism (a=0.80 vs. 0.78 with m1 included) and is the
version we recommend going forward.

Measurement invariance and gender differences

A second contribution of the present study is the formal
evaluation of measurement invariance across gender.
Configural, threshold, and threshold-plus-loading invari-
ance were all supported (ACFI<0.005, ARMSEA <0.003),
indicating that the SD4 measures the same constructs in
the same metric in Turkish-speaking men and women.
This is a prerequisite for substantive interpretation of
mean-level gender differences and was not tested in the
prior Turkish adaptation.

Mean-level analyses revealed that men scored higher
than women on all four traits. The most notable find-
ing was the magnitude of the gender effect on Sadism
(r]zp:O.llS, Cohen’s d=0.72), which substantially
exceeded the gender effects on the other three traits and
falls within the moderate-to-large range. This pattern is
consistent with prior reports that gender differences in
dark traits are most pronounced for sadistic and antago-
nistic tendencies [5, 13, 36] and adds cross-cultural evi-
dence from a non-Western sample. By contrast, gender
differences on Narcissism and Machiavellianism were
small (r]zp:0.0lO and 0.023), suggesting that what-
ever cultural forces shape these traits in Turkey operate
roughly equally on men and women.

Convergent validity and subscale intercorrelations

Correlations with established external measures sup-
ported the convergent validity of the SD4 subscales. As
expected, each subscale demonstrated its strongest asso-
ciation with the conceptually corresponding criterion
measure: Narcissism with the NPI-13, Machiavellianism
with the MPS, and Sadism with the Violence Tendency
Scale. Psychopathy was most strongly correlated with the
VTS (0.58) and moderately with the LSRP (0.40), consis-
tent with the conceptual emphasis of the SD4 Psychopa-
thy items on impulsivity and risk-taking rather than the
affective—interpersonal features captured more exten-
sively by the LSRP. Subscale intercorrelations followed
the expected pattern, with the strongest association
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between Psychopathy and Sadism (latent r=0.77), reflect-
ing their shared antagonistic core, while remaining well
below unity and formally confirmed as discriminable via
a scaled chi-square difference test consistent with their
conceptualization as distinct dimensions.

Limitations and future directions

Several limitations should be acknowledged. First, partic-
ipants were recruited using an online convenience sam-
pling strategy and consisted predominantly of younger,
university-educated adults, limiting the generalizabil-
ity of the findings to older, less-educated, clinical, and
forensic populations. Online data collection may also
introduce selection bias by excluding individuals with
limited access to or familiarity with digital technologies,
while preventing researchers from directly observing
participants or controlling for potential distractions dur-
ing survey completion. Second, self-report assessment of
socially undesirable traits may be influenced by impres-
sion management or social desirability. Third, although
measurement invariance was supported across gender,
invariance across age and educational groups remains to
be examined. Future research should therefore evaluate
the SD4 in more diverse community samples as well as
in clinical and forensic populations to further establish
the generalizability of the Turkish version across different
segments of society.

Conclusion

The Turkish version of the Short Dark Tetrad, with item
ml removed, appears to be a psychometrically sound
instrument for assessing dark personality traits within
a multidimensional framework. The findings extend
existing evidence on the SD4 by demonstrating that the
original four-factor structure can be largely preserved in
a non-WEIRD sample when ordinal-appropriate estima-
tion is applied. Furthermore, the study establishes strong
measurement invariance across gender and identifies
Sadism as the most strongly gender-differentiated trait in
the Turkish cultural context.
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