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Abstract

The strong overlap of personality traits discussed under the label of “dark personality”
(e.g., psychopathy, spitefulness, moral disengagement) endorses a common framework for
socially aversive traits over and beyond the dark triad. Despite the rapidly growing research
on socially aversive traits, there is a lack of studies addressing age-associated differences in
these traits. In the present study (N = 12,501), we investigated the structure of the D Factor of
Personality across age and gender using Local Structural Equation Modeling, thereby
expressing the model parameters as a quasi-continuous, non-parametric function of age.
Specifically, we evaluated loadings, reliabilities, factor (co-)variances, and means across 35
locally weighted age groups (from 20 to 54 years), separately for females and males. Results
indicated that measurement models were highly stable, thereby supporting the
conceptualization of the D factor independent of age and gender. Men exhibited uniformly
higher latent means than females and all latent means decreased with increasing age. Overall,
D and its themes were invariant across age and gender. Therefore, future studies can
meaningfully pursue causes of mean differences across age and between genders.

Keywords: age and gender differences in personality; dark personality; Local structural

equation models; age differentiation; D factor
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Age and Gender Differences in Socially Aversive (“Dark”) Personality Traits

Understanding which personality traits are associated with socially aversive behavior
is an important research area. Personality traits that can have dysfunctional, potentially
destructive behavioral manifestations and vary within nonclinical populations, often discussed
under the label of “dark personality” (e.g., psychopathy, spitefulness, moral disengagement,
narcissism, greed, etc.), are promising candidates to be studied in this context. Despite the
rapidly growing research in this area, only a few studies investigated age differences (e.g., Ali
& Chamorro-Premuzic, 2010; Gotz et al., 2020). A further limitation is that existing studies
often considered a limited age-range (e.g., Craker & March, 2016) and typically focused only
on single traits (e.g., Grijalva et al., 2015), thus the literature is lacking studies on age and
gender differences in multiple socially aversive traits. Importantly, beyond age-associated
mean differences, potential structural differences of these traits across the life span (e.g.,
varying correlations between traits depending on the age of the sample) have rarely been
studied so far (Carter et al., 2015; Klimstra et al., 2020), but are of paramount importance to
contribute to a better understanding of socially aversive personality traits. Correspondingly,
the present study explores gender- and age-related mean and structural differences in various
socially aversive personality traits organized in the framework of the D-factor of personality
(Moshagen et al., 2018) in a large sample of 12,501 individuals covering a wide age range
from 21 to 53 years.
Socially-Aversive Personality Traits

Since the introduction of the so called “dark triad”—a group of three overlapping
socially aversive traits (narcissism, Machiavellianism, and psychopathy)—in personality
psychology (Paulhus & Williams, 2002), the research corpus dealing with the malevolent part
of personality has exploded. Hundreds of research articles have been published and several
meta-analyses have emerged from this large body of studies (e.g., Howard & Van Zandt,

2020; Muris et al., 2017; O’Boyle et al., 2015; Schreiber & Marcus, 2020; Vize et al., 2018)
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as well as special issues devoted to tendencies towards ethically, morally, and socially
questionable behavior (e.g., Veselka & Vernon, 2014). In recent years, personality research
on subclinical socially aversive traits has been extended from the “dark triad” (Paulhus &
Williams, 2002), over the “dark tetrad”, additionally including sadism (Mededovi¢ &
Petrovi¢, 2015), to an overarching assembly of socially aversive personality traits in the
framework of the D Factor of Personality (Moshagen et al., 2018).

Aside from the number of socially aversive traits, their nature — most importantly their
convergent and discriminant validity — has been controversial. There are theoretical
considerations (e.g., Diebels et al., 2018; Marcus & Zeigler-Hill, 2015) as well as empirical
findings about the considerable overlap among said traits (e.g., Book et al., 2016; Jones &
Figueredo, 2013). Both theory and data suggest that the high overlap between the members of
the “dark triad” (Bertl et al., 2017; Muris et al., 2017; O’Boyle et al., 2015) and also between
all socially aversive personality traits in general is mostly due to a general tendency towards
ethically, morally, and/or socially questionable behavior. Previous notions on the
commonalities of a subset of dark traits (e.g., Diebels et al, 2018; Hodson et al., 2018; Jones
& Figueredo, 2013) have recently been unified and expanded by introducing a common
disposition underlying all socially aversive personality traits (and thus representing their
commonalities), integrating key features from definitions of all socially aversive traits. The D
Factor of Personality is defined as “the general tendency to maximize one’s individual
utility—disregarding, accepting, or malevolently provoking disutility for others—,
accompanied by beliefs that serve as justifications” (Moshagen et al., 2018, p. 657). This
conceptualization has been empirically tested in a series of studies that investigated the factor
structure and predictive validity of a common D-factor and specific factors of socially
aversive personality traits (Hilbig et al., 2020; Moshagen et al., 2018; Moshagen, Zettler, &
Hilbig, 2020; Moshagen, Zettler, Horsten, et al., 2020). D is defined in analogy to the g factor

of intelligence as “a general dispositional tendency underlying all dark traits”. According to
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this definition, specific socially aversive traits represent flavored manifestations of D and
differ in terms of which defining aspects of D are most important, as well as in terms of the
unique aspects that they carry beyond D. The way that the measurement instrument of D was
developed follows these theoretical considerations. A large number of instruments, which
convey similar measurement intentions, namely measuring socially aversive or so called
“dark™ traits, were collected and items best representing a common core were selected using
meta-heuristics (Moshagen, Zettler, & Hilbig, 2020). D is thus a parsimonious description of
self-reported individual differences that can help to find sufficient explanations of differences
in criterion measures of interest (Bader et al., 2020; Hilbig et al., 2020; Moshagen, Zettler, &
Hilbig, 2020).

Previous studies (Moshagen et al., 2018; Moshagen, Zettler, & Hilbig, 2020) modeled
D as a general factor arising in a bifactor model along with specific factors representing the
unique aspects of each specific socially aversive trait (such as psychopathy or spitefulness).
However, deriving specific factors based on item-scale assignments in specific instruments is
not likely to deliver sustainable specific factors (Mededovi¢ & Petrovi¢, 2015; Volmer, Koch,
& Wolff, 2019), in particular in light of the debated distinctiveness of some socially aversive
traits (e.g., Miller et al., 2017). To determine a superior representation of the structure of D,
Bader et al. (2020; see https://osf.io/bcdet/) used a slightly modified “bass-ackwards”
approach (Goldberg, 2006) to identify themes that reflect reliable and theoretically sound
variance beyond a very strong general factor that supports the idea of a common core of all
socially aversive traits. The thereby exploratively identified themes were inductively labeled
callousness (lack of concern for others), deceitfulness (tendency to deceive), narcissistic
entitlement (sense of self-importance and inflated deservingness), sadism (tendency to inflict
harm for personal gain), and vindictiveness (tendency to seek retaliation). Note that these
themes immediately map on the theoretical definition of D as the tendency to maximize one’s

individual utility while disregarding (callousness), accepting (deceitfulness), or malevolently
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provoking (sadism, vindictiveness) disutility for others, which is accompanied by justifying
beliefs (narcissistic entitlement). Hence, this mapping between empirically derived themes
and theoretical definition could be interpreted as evidence for the successful item selection.

Studies locating D in the models of basic personality (Moshagen et al., 2018;
Moshagen, Zettler, & Hilbig, 2020) indicated—besides a substantial (negative) correlation to
conscientiousness—Ilarge correlations with honesty-humility from the HEXACO model and
agreeableness (from both the HEXACO model and the Five Factor Model; FFM). This is
rather unsurprising given that the theoretical conceptualization of D also implies features
thought to reflect honesty-humility or agreeableness (for details on theoretical similarities and
differences, see Moshagen et al., 2018; Moshagen, Zettler, Horsten, et al., 2020) and given
that item contents used to measure these constructs are partly similar (see Vize et al., 2020).
Notably, recent meta-analytic evidence on the “dark triad” traits indicates that their
communalities neither reduce to honesty-humility or agreeableness, respectively, nor that
honesty-humility or agreeableness can be perfectly predicted by the communalities of the dark
triad traits (Schreiber & Marcus, 2020), which is mirrored by meta-analytic evidence
indicating different nomological nets (Howard & van Zandt, 2020). By extension, it seems
likely that the same also holds when considering D (representing not only the commonalities
of the dark triad components, but the basic disposition underlying all socially aversive traits),
as hinted by evidence suggesting that D incrementally predicts a host of criterion measures
(including behavioral outcomes) over both honesty-humility (Hilbig et al., 2020; Moshagen et
al., 2018; Zettler et al., 2020) and agreeableness (Moshagen et al., 2018; Moshagen, Zettler,
Horsten, et al., 2020) . Nevertheless, it is clear that among the dimensions of basic
personality, D is best approximated by honesty-humility or FFM-agreeableness.
Age-Associated Mean Trends in Socially Aversive Personality

In general, personality development is a complex issue with biological, genetic and

environmental factors interacting (Specht et al., 2014; Tucker-Drob et al., 2019). Age-
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associated differences concerning mean levels of certain personality traits are often thought to
reflect maturational processes shared by a population. The maturity principle (Roberts et al.,
2006) states that an increase in adjustment (Staudinger & Kessler, 2009) and age-associated
improvements in emotion regulation (Carstensen et al., 2003) result in individuals becoming
more agreeable, conscientious, and emotionally stable with increasing age (Caspi et al., 2005).

The development of socially aversive personality traits is often explained resorting to
life-history theory (Ellis et al., 2009), which states that individual differences in life-history
strategies are influenced by the environment people find themselves in, with unpredictable
environments leading to “fast” strategies (e.g., early reproduction, impulsivity, aggression,
etc.). For example, the job environment might become more predictable with increasing age
based on tenure positions, better social networks, or policies like “who came last has to go
first when economic problems arise”. Similarly, the relationship environment might appear
less predictable for singles than for someone in a long-term relationship.

In a similar vein, one factor that is believed to drive personality development are
changes in social roles. During adolescence and early adulthood, individuals attempt to
establish themselves in the workforce (negotiate salary, positions, and demands, as well as to
prevail against peers) and begin romantic relationships. A certain level of competitive or
antagonistic behavior might prove beneficial (Spurk et al., 2016) and might be viewed as
more desirable at this stage of life (Berenson et al., 2017). However, being responsible,
reliable, and socially integrated becomes more important with increasing age (Roberts &
Wood, 2006) or, in other words, transgressive and norm-violating behavior could have
negative consequences at the workplace (O’Boyle et al., 2012; but see Wille et al., 2019) as
well as in romantic relationships (Ali & Chamorro-Premuzic, 2010; Jonason et al., 2012).

In sum, theories stating that the change in social roles and beneficial or
disadvantageous effects of socially aversive personality traits drive personality development

give a point to a decrease in mean levels of these personality traits. This also mirrors
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biological evidence suggesting that endocrinological changes could inform personality
differences. Testosterone levels — which have been found to be associated with a variety of
malevolent behaviors (Book et al., 2001; Eisenegger et al., 2011; Mazur & Booth, 1998) —
decrease across the adult age range (Fabbri et al., 2016; Handelsman et al., 2016). Lower
testosterone levels in older adults could form the biological basis for the lower tendency for
aggressive, antisocial behavior.

Empirically, age-associated differences in personality are mostly investigated by
(cross-sectional) comparisons of means in different age-groups or by correlations of
personality characteristics with age. Concerning basic dimensions of personality, most studies
report an increase in (mean-level) FFM-agreeableness with age, although the slopes are not
very steep (Anusic et al., 2012; Klimstra et al., 2020; Soto et al., 2011; Srivastava et al.,
2003). In the HEXACO framework, a moderate increase in honesty-humility across the adult
age range is evident (for a meta-analysis, see Moshagen, Thielmann, et al., 2019). Given that
these dimensions of basic personality provide the closest proxy of socially aversive traits, a
similar (inverse) association of the latter with age can be expected. Indeed, research has
repeatedly indicated that age typically shows small to moderate negative correlations with all
“dark triad” components (Ali & Chamorro-Premuzic, 2010; Barlett & Barlett, 2015; Craker &
March, 2016; Fox & Rooney, 2015; Gotz et al., 2020; Kowalski et al., 2017; Spurk et al.,
2016).

Longitudinal evidence largely corroborates the cross-sectional results summarized
above. Regarding dimensions of basic personality, agreeableness increases slightly with
increasing age (Roberts et al., 2006; Terracciano et al., 2005), but results between studies are
mixed, partly depending on the operationalization employed and the age range considered
(Graham et al., 2020). The developmental pattern of honesty-humility follows a pronounced
and consistent increase across the adult age range (Milojev & Sibley, 2017).

Regarding longitudinal evidence involving socially aversive traits in particular, the
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majority of existing studies either focused on narcissism, relied on data on (early) adolescence
or clinical samples, or realized only short intervals between measurements (e.g., Frick et al.,
2003; Greitemeyer & Sagioglou, 2017; Sijtsema et al., 2019). The few findings regarding
traits different from narcissism in community samples essentially point to a decreasing trend
in socially aversive personality traits (e.g., Blonigen et al., 2006; Grosz et al., 2019; Ingo
Zettler et al., 2020), including a mean-level decrease of about a third of a standard deviation
of the D factor over a 4-year period (Zettler et al., 2020). Longitudinal studies on narcissism
show that individual age trends vary a lot (e.g., Wille et al., 2019). Findings on mean level
changes range from significant increase to significant decrease depending on the age range
and the facets of narcissism that were studied (Carlson & Gjerde, 2009; Chopik & Grimm,
2019; Grosz et al., 2019; Wetzel et al., 2019; Wille et al., 2019). More specifically,
narcissistic admiration was found to be stable in young adults (Grosz et al., 2019), individual
autonomy was found to increase from adolescence to old age (Chopik & Grimm, 2019),
maladaptive forms of narcissism (e.g., hypersensitivity, willfulness) declined from
adolescence to old age (Chopik & Grimm, 2019), and leadership, vanity, and entitlement
decreased from young adulthood to midlife (Wetzel et al., 2019). Interestingly, using an
observer-based methodology, no significant changes in overall narcissism were found in
young adults (Carlson & Gjerde, 2009) and over a 23-year interval mean levels of narcissism
decreased while on an individual level the majority of participants did not show reliable
change (Wetzel et al., 2019). These differences underscore one again the importance of
interpreting results in the context of the statistical methods and the measurement.

Most studies test for a linear relationship of personality trait levels and age (e.g.,
correlations) are likely bound by the common statistical methods used. However, the
possibility of non-linear relationships should not be disregarded. In light of findings from
personality development, it appears possible that there is a steeper downward trend in early

adulthood compared to old age (Schwaba & Bleidorn, 2018). In older age, increasing health
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problems might constitute a less predictable environment and trying to increase one’s own
benefits gets more socially accepted and beneficial again, which could lead to an reverse
maturation process (Kornadt et al., 2018).

In sum, empirical evidence is mostly in line with the maturity principle suggesting a
decrease in socially aversive personality traits. However, results concerning specific socially
aversive traits are rather heterogeneous and mostly limited to only few traits. Importantly,
there is hardly any evidence for structural stability although being the foundation of
interpretable age difference comparisons, which will be discussed in the following section.
Age-Associated Differences in the Factor Structure of Socially Aversive Personality

Comparing mean level differences of psychological constructs across age necessitates
a stable structure of the constructs under consideration in the first place, because mean trends
are not interpretable if structural differences occur. Specifically, meaningful group
comparisons can only be made when strong invariance holds (Meredith, 1993). However, age-
associated personality differences might also manifest in factor configurations rather than (or
in addition to) factor means (Olaru et al., 2018). Ignoring possible differences on the
structural level jeopardizes the interpretability of mean trends (Borsboom, 2006).

Indeed, whereas socially aversive trait measures were mostly developed based on
rather young samples (Jonason & Webster, 2010; Jones & Paulhus, 2014), many studies
investigating the prediction of outcome variables were conducted in adult samples (e.g.,
Craker & March, 2016; Fox & Rooney, 2015). These studies assume that the scales measure
the same constructs independently of age so that mean scores can be compared independently
of participants’ age. However, measurement invariance across age as a prerequisite of mean
value comparisons has not been tested for most of these scales and, to the present day, it is not
clear if the manifestations of D are the same across the whole life span.

To the best of our knowledge, there are only three studies so far that examined
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structural age-related differences in multiple socially aversive traits.* In a 4-year longitudinal
study involving the D factor and nine socially aversive traits (including the “dark tetrad”
components), Zettler et al. (2020) provided evidence for both strict longitudinal measurement
invariance of the traits under scrutiny and for structural invariance concerning the
intercorrelations between the traits across time, thus suggesting remarkable structural stability
over a 4-year period. However, Zettler et al. (2020) merely assumed the same structure holds
across the full age range and did not investigate possible structural differences depending on
the age of the participants.

Using the Dirty Dozen (Jonason & Webster, 2010) as a measure of the dark triad
components, Carter et al. (2015) found a varying number of factors depending on gender and
age of the subsample when modelled with an IRT-based analysis. However, this study has
some limitations: 1) the Dirty Dozen is a questionable measure of “dark” personality because
of its validity issues (Jones & Paulhus, 2014; Maples et al., 2014; Miller et al., 2012), 2) the
age range of the two samples overlapped, and 3) the two samples were recruited differently,
which makes it likely that these samples differ in other aspects as well. It is therefore very
possible that the differences in the “dark triad” structure were driven by other factors beyond
age. Nevertheless, this study, as well as a related study by (Spurk & Hirschi, 2018), indicates
that the assumption that socially aversive personality measures are invariant or that
manifestations of these traits are the same across the age range might be false, which could
result in misleading interpretations of age trends in socially aversive personality traits.

A study that is conceptually similar to the present study used a cross-sectional dataset
of studies using the Dirty Dozen (Klimstra et al., 2020). The one-factor model fitted the data
better in younger age groups than in older age groups, thus pointing to a differentiation of the

structure of the Dirty Dozen. The results regarding measurement invariance revealed at least

! Please note that there are studies investigating measurement invariance of instruments measuring a single
socially aversive trait, e.g. narcissism (Berenson et al., 2017), or basic prosocial personality traits, i.e.
agreeableness (e.g., Lucas & Donnellan, 2011; Olaru et al., 2018).
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partial scalar invariance between adjacent age groups, but often no scalar invariance between
non-adjacent age groups. These results indicate that the Dirty Dozen is not invariant across
the whole age range, but that invariance might be a question of the magnitude of age
differences. They found lower levels of manipulation, egocentricity, callous affect, and a
general factor in late adulthood age groups compared to the young adulthood age group.
Although this study has several strengths, there are also some shortcomings: 1) like the study
described above, it is based on the Dirty Dozen with only twelve items, 2) age was not treated
as continuous variable, and 3) correlations between the “dark personality features” were not
investigated. The latter information could be helpful to understand the age-related structural
differences of the Dirty Dozen.

In summary, these studies indicate that the factor structure of socially aversive
personality traits might differ across age. However, the small number of studies testing
structural age differences relied on an instrument of questionable quality and categorization of
age. Although the Dirty Dozen results could be interpreted as pars pro toto, it is arguably not
a very good representation of the nomothetically broader D factor. It is plausible to assume
that differentiation in personality may only be evident when considering a broad item set,
which actually allows to observe potential structural differences, rather than relying on only a
few and arguably rather similar items that might obscure structural differences. In contrast to
this sparse, plagued by methodologically shortcomings previous research (Carter et al., 2015;
Klimstra et al., 2020), ensuring measurement equivalency is crucial to avoid capitalizing on
methodological artifacts. Clearly, if the factor structure of personality traits differs as
functions of age, this would not only render mean comparisons meaningless, but also implies
differentiated relations with other personality traits or criterion measures. To close this gap in
research, we studied the influence of age on the structure of socially aversive personality traits
within an integrative framework.

The Present Investigation
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It is noteworthy that age-associated differences in socially aversive personality traits,
in particular concerning possible structural differences, have received little attention in the
literature so far. In order to shed light on potential age-associated differences in the structure
and mean levels of socially aversive personality traits, the present study relied on a large
sample of participants covering a wide age range and employed an innovative method for
estimating continuous age moderation of factor model parameters. Local structural equation
modeling (LSEM; Hildebrandt et al., 2009) allows for investigating structural differences in
the measurement model and trends in factor means across age as a continuous variable.
Hence, the current investigation attempts to overcome the limitation of previous studies that
treated age as a discrete variable (see Wagner et al., 2019 for a discussion on how to model
age-related changes) or did not investigate measurement invariance at all and simply assumed
structural equivalence (e.g., Craker & March, 2016; Fox & Rooney, 2015; Kowalski et al.,
2017). The nonparametric attributes of the LSEM analysis are especially beneficial as the
shape of the moderation effects is unknown, considering that age-related trends may turn out
non-linear. In addition, as hinted by robust gender differences in socially aversive personality
(Muris et al., 2017; Paulhus & Williams, 2002; Wilson & Sibley, 2011) in conjunction with
some studies indicating interactive effects of gender and age (Carter et al., 2015; James et al.,
2014), we conducted all analyses separately for female and male subsamples to address
potential differences in age-related trajectories in women and men. Further going beyond
prior research, we rely on an integrative model with items sampled much broader as compared
to the “dark triad” components to evaluate whether and how structural differences in socially
aversive personality characteristics occur as function of age and gender. In summary, the
current study moved beyond previous studies on age and gender differences in socially
aversive traits, namely by our ability to investigate factor structure across continuously
measured age in a sophisticated analysis based on a large sample that answered items with a

broad content coverage.
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Concerning possible age-related differentiation of the structure of socially aversive
personality characteristics, we hypothesized that intercorrelations between the themes of
socially aversive personality and second-order loadings, respectively, decrease with
increasing age, in line with the results presented in Klimstra et al. (2020). In early adulthood,
the basic dispositional tendency to maximize one’s individual utility at the expense of others
might be rather unspecialized in different domains (e.g., without a specific pattern in the type
of behavior). By contrast, as individuals grow older, individual utility maximization at the
expense of others might become more domain-specific (e.g., limited to the workplace) or they
might develop a preferred type of malevolent behavior (e.g., hurting other people to maximize
their own utility). This specialization or differentiation of socially aversive personality traits
should be reflected in decreasing intercorrelations between the themes and second-order
loadings, respectively. With respect to mean trends, in line with the maturity principle
(Roberts et al., 2006) and the age-related decrease in testosterone levels (Fabbri et al., 2016;
Handelsman et al., 2016), we expected that latent means decrease with increasing age.

Methods
Sample

Analyses were based on data from 12,501 participants native or fluent in English
collected online between February and July 2019 via darkfactor.org. Parts of the data have
been used in Bader et al. (2020) and Moshagen, Zettler, and Hilbig (2020). The dataset used
for the current analysis is accessible at OSF (https://osf.io/4hgub/). The study was not
preregistered.

The website was advertised via reports and interviews in the international media (see
darkfactor.org for links). Participants could choose to complete short versions of the
questionnaire (16 and 35 items) or the complete 70-item version (D70; see below). For the
present analyses, only participants completing the D70 were considered. They received

feedback on their D score as incentive.
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To remove potentially biased observations, further exclusion criteria were used:
records of identical IP addresses in combination with identical age and gender (potentially
resulting from repeated participation of the same subject), suspicious response behavior (i.e.,
requiring less than 2 seconds per item), and participants refusing to disclose information on
age and gender. Additionally, two participants were excluded due to missing data on the D70
items, which occurred due to technical issues. Another 170 participants stated “other” as their
gender, yielding a group-size too small to support an age-related analysis. Therefore, only
female and male participants will be compared.

Participants originated from more than 100 countries. About 41% of the sample stated
an English-speaking country as their country of residence. The three most frequent countries
of origin were USA (29%), Norway (15%), and Poland (9%).

The overall sample was divided into a female and a male sample (Nfemale =5,982 and
Nmate = 6,519). Both samples comprised adults between 18 and 80 years old. Mean age was
30.48 years (SD = 11.33) and 30.24 years (SD = 11.37) in the female and male sample,
respectively.

Measures

D and its themes were measured with the D70 (Moshagen, Zettler, & Hilbig, 2020).
The questionnaire was derived as an efficient yet valid and inclusive measure of D using a
rational-item selection approach (Schroeders et al., 2016). Specifically, a genetic algorithm
(Holland, 1992) was applied to select 70 items with high loadings on D from a large item pool
covering a broad set of 12 different socially aversive traits, thereby ensuring psychometric
soundness and maintaining nomological breadth. Participants indicated their agreement with
each item on a 5-point scale, ranging from strongly disagree (1) to strongly agree (5). The
items and their allocation to the five themes are available at an OSF repository

(https://osf.io/4hgub/).
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Model-based reliabilities (Brunner et al., 2012) for the five themes are indicated by
McDonald's (2013) omega, expressing the proportion of variance accounted for by the latent
variable relative to observed score variance. Omega is based on the standardized loadings
which take the standard deviation of the factor and the standard deviation of the indicator into
account (Astandardized = (Aunstandardized * SDfactor )/SDindicator). Omega for the themes was .91 for
callousness (15 items), .85 for deceitfulness (9 items), .86 for narcissistic entitlement (11
items), .93 for sadism (18 items), and .92 for vindictiveness (17 items). Descriptive statistics
for the latent variables can be found in Table 1 and descriptive statistics for the items can be
found in Table A.1 in the Appendix.

Analyses

Measurement Model

We specified a higher-order model assuming a primary factor for each of the themes
according to Bader et al. (2020) and a second-order common D factor (see Figure 1).2 The
likert-type items were treated as continuous because MLR produces better estimates of
interfactor correlations (Li, 2016), the rescaling reduces bias effectively (DiStefano, 2002),
and in the context of multiple-group CFA does not lead to an inflated Type | error rate (Koh
& Zumbo, 2008). Factors were identified using the effects-coding method (Little et al., 2006).
That is, factor loadings of the same factor were constrained to be 1 on average, and item
intercepts were constrained to be 0 on average. By using this identification method, the latent
variances reflect the average of the variances of the indicators accounted for by the construct,
and the latent means are the optimally weighted averages of the set of indicator means for the
respective construct. In other words, factor means are estimated as the average of indicator
means weighted by their respective factor loading and factor variances represent the average

of the variance of the indicators explained by the latent factor. In the higher-order model,

2 Note that higher-order and bifactor models yield a general factor which is essentially equivalent, see Brunner et
al. (2012) and Moshagen et al (2020) for a discussion.
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however, factor means of the first-order factors are also constrained to be 0 on average and
are hence not easy to interpret. This is why we report factor means of the first-order factors as
estimated in a correlated factor model. Results from both models were highly similar.
Detailed results from the correlated factor model can be found on the OSF repository

(https://osf.io/4hgubl).

Figure 1

Second-order model for five themes and the common D factor
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Note. D captures the shared variance between the five themes. To enhance clarity, only a subset of three
indicators per theme (first-order factor) is displayed.

Maximum likelihood estimation with robust standard errors (Huber-White) and scaled
test-statistics (Yuan-Bentler) was used to account for sampling weights and the effects of non-
normality (Yuan & Bentler, 2000). In line with recent recommendations, we considered the
point estimate values for the Standardized Root Mean Square Residual (SRMR) and the robust
Root Mean Squared Error of Approximation (RMSEA) around .08 as indicative of acceptable
model fit (Browne & Cudeck, 1992; Moshagen & Auerswald, 2018). The Comparative Fit
Index (CFI) was not used as an indicator of pointwise model fit as it is more dependent on
loading magnitude than on discrepancy from the null model. Therefore, strict cutoffs based on

the CFI could be misleading. The CFI is, however, useful for model comparisons, as all
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models are compared with respect to the same reference (Moshagen & Auerswald, 2018).
Indeed, simulation studies demonstrated the usefulness of the CFI for invariance testing
(Chen, 2007). We thus considered differences between models with increasing invariance
constraints as meaningful when ACFI >—.01 and ARMSEA > .015 (Chen, 2007; Cheung &
Rensvold, 2002).

All analyses were conducted using R 3.5.1 (R Development Core Team, 2001). The
main R package used for the LSEM analyses was sirt 3.9-4 (Robitzsch, 2019). All R scripts
including R code to produce the figures are available on the OSF repository.

Multiple Group Analysis (MGCFA) and Local Structural Equation Modeling (LSEM)

In order to test for a main effect of gender, multiple-group confirmatory factor analysis
(MGCFA,; Vandenberg & Lance, 2000) with increasing levels of measurement invariance
across gender were tested (Byrne & Stewart, 2006; Chen et al., 2005; Meredith, 1993). First,
the model structure was estimated simultaneously in both groups (configural variance), then
first-order factor loadings were constrained to be equal in both groups (metric invariance),
followed by additionally restricting second-order factor loadings to be equal across groups.
Next, indicator intercepts were additionally equated across groups (scalar invariance). Then,
residual variances of the first-order factors were constrained to be equal across groups. This
step was followed by additionally restricting the residual variances of the indicators to be
equal across groups (strict invariance).

To investigate age-related structural differences, we resorted to LSEM. LSEM is an
approach for modeling parameters of a structural equation model as a continuous, non-
parametric function of a moderator (in this case, age; Hildebrandt et al., 2009; Olaru et al.,
2019), so that all model parameters can be investigated without a priori specifying their
relation with the context variable. The main advantage of LSEM is the ability to avoid the
negative consequences of artificially categorizing a continuous context variable (Hildebrandt

et al., 2009; MacCallum et al., 2002). Because of the nonparametric character of LSEM,
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nonlinear trends and onset of transformation can be detected by visualizing transformations in
model parameters (Olaru et al., 2019). Therefore, LSEM is particularly well suited to
investigate questions about differences in model parameters including patterns of age-
associated differences.

LSEM estimates the measurement model at each specified value of the age variable,
called focal points, with observations weighted as a function of their proximity to a focal age
point. Based on recommendations of Hildebrandt et al. (2009), a Gaussian kernel function
with a bandwidth factor of h = 2 was used to weight estimations, and focal age points ranging
from 20 to 54 years with increments of 1 year were defined. These upper and lower limits
were selected to reduce boundary bias based on the age distribution of the sample (Hartung et
al., 2018; Hildebrandt et al., 2016). In total, we estimated 35 weighted models for each the
female and the male subsamples. Due to the weighting of the participants at every focal point,
the mean context variable value does not exactly match the focal point value. This shift in
mean values of the weighted samples especially affects the ranges of the context value
distribution. The weighted mean age at every focal point is referred to as effective age (see
also Hartung et al., 2018). The effective sample size at each focal point of the context variable
depends on the weighting and the context variable distribution because observations near the
focal points are partially included. Note that the LSEM results need to be interpreted
descriptively, because no direct inference statistical test of model parameter comparisons was
performed.

We expanded the investigation of factor means by using a Multiple Indicator Multiple
Causes (MIMIC) model for methodological cross-validation. The MIMIC model analysis was
conducted by regressing the latent mean of D or the five themes on age and gender. The
interaction of age and gender was calculated by including the product of centered age and
effect-coded gender with females as reference group as additional predictor. Although LSEM

is superior to MIMIC models because every model parameter is dependent on age and it does
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not assume a linear relationship, a methodological cross-validation is useful to determine
whether the pattern of results was unduly influenced by the method applied.

Results
Multiple-Group CFA to Investigate Gender Differences

First, we tested measurement invariance of D and the five themes across gender (Table
2). The configural invariance model yielded an adequate fit to the data. At every level of
invariance, constraining the respective parameters to be equal across gender led to a
significant decrease in model fit, but both ACFI and ARMSEA suggested that the differences
in model fit were not meaningful. Consequently, strict invariance across gender was
supported.® Standardized second-order loadings of the five themes on D were very high,
ranging from A = .84 to A = .95 (mean A = .92), thus supporting the notion of a strong single
underlying factor (D). The standardized latent mean difference for D was .42, indicating
higher scores for males amounting to about half of a standard deviation.

In sum, these results confirm (a) gender-invariant measurement models, (b) a strong
common factor, and (c) gender differences on the latent mean, with men exhibiting higher
scores.

LSEM with Effects Coding to Investigate Age-Associated Differences

We first report sample attributes for the weighted samples and model fit. To evaluate
our first hypothesis concerning age-associated difference of the factor structure, we consider
loadings, reliabilities, and first-order factor variances. Finally, we investigate latent mean
differences to test the hypothesis of decreasing factor means with increasing age.

Effective Sample Size and Model Fit
The average age of the weighted samples (effective age) ranged from 21.5 to 53 years.

The effective sample size in the female (male) sample ranged from n = 328 (n = 306) at focal

3 In the correlated factors model, strict invariance was supported as well and factor variances and covariances
could be restricted to be equal across gender.
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age point 54 to n = 2,693 (n = 2,988) at focal age 23 (see Figure A.1Fehler! Verweisquelle
konnte nicht gefunden werden.). Thus, the weighted sample sizes were sufficiently large to
support model estimation.

The robust RMSEA in the female and male samples ranged from .049 to .063 and .050
to .069, respectively, with increasing values with increasing age. Model fit across the age
range was thus acceptable (see Appendix Figure A.2).

Factor Loadings and Reliabilities

Using the effects-coding method, loadings are estimated freely at each focal point,
resulting in the optimal weighting at each focal point. Note that this identification method
requires that unstandardized loadings are constrained to an average of one at each focal point
for each factor. Therefore, age trends in unstandardized loadings should be interpreted in the
context of the scaling procedure.

Most first-order loadings were highly similar across age (see Appendix Figure A.3).
Similarly, the representativeness of the indicator — as assessed by the rank order and
magnitude of loadings — for the latent factors were similar across gender groups. For example,
the indicator d30 “Why should I care about other people, when no one cares about me?”” had
the highest loading on callousness across the whole age range in the female as well as in the
male sample (note that starting in the mid-30s for females or beginning-40s for males, 95%
confidence intervals overlap with the ones of other items). One of the few exceptions was the
unstandardized loading of item d37 “There is poor comfort in revenge.”, which increased in
the female sample rather steeply until an effective age of about 43 from .9 [.85; .96] to 1.3
[1.20; 1.37] and remained quite stable afterwards. In the male sample, however, it was rather
stable across the age range, with estimates between about 1 [.94; 1.02] and 1.1 [1.08; 1.23].

The second-order loadings of the themes were also rather stable across age in both
gender groups (see Figure A.4), thereby disconfirming our first hypothesis. The largest

difference across the age range in the female sample was evident for the second-order loading
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of vindictiveness that increased, with estimates between 1.08 [1.06; 1.10] and 1.21 [1.16;
2.25]. In the male sample, all second-order loadings appeared to be rather stable and all
loadings were of similar height except the loading of narcissistic entitlement, which was
lower than the others. However, in general, second-order loadings of the five themes were
uniformly strong and very stable across the whole age range.*

Omega estimates of factor reliability for the D-factor and all five themes were good to
very good across the whole age range (ranging from .81 to .97). Furthermore, omegas proved
to be highly stable across age and gender, indicating that D and the five themes were
measured with similar accuracy across groups (see Figure 2).

In sum, there was no evidence for substantial differences in loadings or factor
reliabilities as function of age and gender, thereby indicating that the measurement models
were quite stable across the considered groups and, thus, that D and the themes have a similar

meaning in all groups.

4 Factor correlations in the correlated factors model were also very stable across the whole age range.
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Figure 2

Age Gradients of Omegas Estimated with Local Structural Equation Modeling
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Note. Ca = callousness, De = deceitfulness, Na = narcissistic entitlement, Sa = sadism, Vi = vindictiveness.

Factor Variances and Means

Factor mean and variance of the D factor were estimated in the higher-order model. In
order to obtain factor means in the metric of the scale, the factor means and variances for the
five themes were estimated in a correlated factors model. Factor variances remained rather
stable across age groups (Figure 3). Trajectories of the factor means in the metric of the scale
are illustrated in Figure 3 (unstandardized and standardized factor means with confidence
intervals can be found in the Appendix Figure A.5 and A.6). In line with our second
hypothesis, all latent means decreased with increasing age. Interestingly, despite substantial

mean differences, the age-related trajectories were quite similar for both gender groups.
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Figure 3

Age Gradients for the Latent Means of D and the Themes Estimated with Local Structural

Equation Modeling
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Note. Estimates are in the metric of the response scales (1 = strongly disagree, 5 = strongly agree). Latent means

of the themes were estimated in a correlated factors model; latent means of D were estimated in a higher-order

factor model. Solid lines represent the estimated latent mean; dashed lines depict an interval of +/- 1 standard

deviations (square root of estimated factor variances at the respective focal point).
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To investigate main effects of gender and interaction effects of gender and age in
greater detail, we determined standardized latent mean differences for each theme and D at
each focal point.> As can be seen in Figure 4, men exhibited higher latent means across the
whole age range. Whereas gender differences in deceitfulness were stable, differences in D,
callousness, vindictiveness, and sadism showed a slight increase with age. However,
confidence intervals of the minimum and maximum value overlapped for all of them. The
most pronounced age-related difference concerning gender difference was found for
narcissistic entitlement (ranging from .13 [.08; .19] at age 27 to .40 [.25; .57] at age 52).
Figure 4
Standardized Latent Mean Differences on D and the Themes Between Gender as a Function

of Age Based on the Estimates from Local Structural Equation Modeling
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Note. Latent means for D were estimated in a higher-order model. Latent means for the themes were estimated in
a correlated factors model. Positive values indicate higher values for males. Solid lines represent the estimated
factor loadings from CFA. Dotted lines represent the 95% confidence intervals. Ca = callousness, De =

deceitfulness, Na = narcissistic entitlement, Sa = sadism, Vi = vindictiveness.

5 An additional analysis, in which LSEM was based on a MIMIC model including gender as manifest variable,
yielded the same shape of mean differences (see online supplement).
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Cross-Validation of Mean Trends with MIMIC Models

Table 3 shows the results from the MIMIC analysis using the overall sample and the
gender subsamples. In line with our expectations, regression weights for age on D and the five
themes were all negative and in a similar height. Like in LSEM, the smallest regression
estimate was the linear influence of age on callousness. As can be seen in Table 3, all
regression weights of gender were positive, indicating higher scores for males. The smallest
gender difference occurred for narcissistic entitlement. Interaction effects of age and gender
were not significant except for a small positive interaction effect for narcissistic entitlement.
In summary, the results from the cross-validation indicated that the pattern of results did not
differ substantially when MIMIC models (that simply assume rather than investigate
structural invariance) were used instead of LSEM.
Supplemental Analysis: Skewness of Manifest VVariables

Manifest indicator means, as well as latent factor means, decreased across the age
range. The low mean values raise the question about floor effects, particularly for the older
age groups. Typically, a floor effect is defined as a substantial proportion of participants
receiving the lowest scores (e.g., Terwee et al., 2007). Consequently, participants with the
lowest possible score cannot be distinguished from one another, so that age trends might be
underestimated.

If the data were normally distributed with a mean of 3 and a standard deviation (SD) of
1, about 7% of participants would be expected to have a value below 1.5. Using the observed
average means and SDs (females: M = 2.35, SD = 1.17; males: M = 2.63, SD = 1.23), 23% of
the female subsample and 18% of the male subsample would be expected to have a value
below 1.5. In fact, 31% of female participants and 23% of male participants have chosen the
lowest answer option for one item on average (Table A.1). Figure 5 shows the average
percentage of participants with scores of 1 (calculated by averaging the quotient of the

number of participants in the weighted sample who scored 1 for an item by the effective
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sample size) across effective age. In both gender groups, there was a clear increase in
skewness with increasing age: older participants mainly used the lower end of the scale.

Figure 5
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Note. Average percentage was calculated by averaging the quotient of the number of participants in the weighted
sample who scored 1 for an item by the effective sample size. Dashed lines represent the expected percentage if
data were normally distributed around the observed mean value and with the observed SD in the overall female

and male samples.

Discussion
Given that age-associated differences in the structure of “dark” personality have
received little attention thus far, we herein examined age and gender differences in socially
aversive personality traits from early to middle adulthood — between effective ages of 21.5 to
53 years — in a large sample based on a cross-sectional study design using an innovative

analytical approach. We thereby relied on a model that includes an overarching factor, which
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reflects the general tendency to socially aversive or morally questionable behavior as well as
lower-order themes.

Age and gender differences in personality are often discussed without making sure that
the measurement works the same way and mostly using raw scores (e.g., Barlett & Barlett,
2015). Thus, the literature might be biased and it is important to test whether previous results
hold up when using measurement invariance techniques and latent score comparisons. For the
discussion about convergence and divergence of various personality traits as well as which
traits are needed to get the full picture of personality features relevant in different contexts,
one helpful step is to find out which features are more or less sensitive to age and gender
effects. The present investigation asks important questions about the measurement and
structure of “dark” personality across age, which could not only be useful for research on dark
personality per se but could also help to shed light in the most robust result in criminology,
the age-crime curve (Braithwaite, 1989; Farrington, 1986).

The results indicated that measurement and structural properties were mostly stable
across age and gender groups. In particular (and contrary to our expectations), the second-
order loadings of the themes underlying D were highly stable across the entire age range,
indicating no differentiation by age. In line with our second hypothesis, socially aversive
personality characteristics uniformly decreased with increasing age. As such, the parallel age-
associated differences in means and uniformly strong correlations between the themes in the
correlated factors model and the second-order loadings in the higher-order model across the
whole age range support the conceptualization and usefulness of D as the common underlying
disposition. Factor loadings and reliabilities proved to be generally stable across age in both
the female and male subsamples, thereby indicating that the same themes emerge, are
measured in the same way, and are equally conceptualized across the groups being studied.

Given the apparent equivalence of the measurement models, it is meaningful to

compare structural properties across groups. The D factor and the themes exhibited highly
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stable variances across both gender and age groups. The stable omega estimates suggest that
roughly the same amount of construct-relevant variance was captured. With respect to the
structure of D, we expected an increased specialization of transgressive and norm-violating
personality characteristics such that the intercorrelations between the themes in the correlated
factor model or the second-order loadings in the higher-order model decrease with increasing
age. However, disconfirming this hypothesis, the intercorrelations between the themes as well
as their second-order loadings on the D factor were not only stable across gender, but also
highly stable across all age groups. Therefore, the results indicated that (self-reported)
socially aversive personality characteristics do not become more specialized as individuals
grow older, but instead individuals differ in the degree of their general tendency to maximize
one’s individual utility across the age range. This tendency decreases with age while
qualitatively staying the same.

More generally, the strong and uniform correlations among the themes, the highly
similar age trends, and the strong and uniform second-order loadings lend support for a
common factor underlying all socially aversive traits and a common cause for age-associated
decreases in these traits. Note that the correlated factors model and the higher-order model
both emphasize the importance and usefulness of the concept of the D factor as common
underlying disposition. In particular, the present results suggest that the shared variance
between the themes remains essentially identical across the whole age range as well as the
proportion of variance explained by D.

Decreasing Mean Levels with Increasing Age

As predicted with our second hypothesis, the mean level of all themes uniformly
decreased with increasing age, which is also in line with previous results (e.g., Ali &
Chamorro-Premuzic, 2010; Barlett & Barlett, 2015; Blonigen et al., 2006; Grosz et al., 2019;
Spurk et al., 2016; Ingo Zettler et al., 2020). However, adding to previous findings, our results

rule out structural differences by showing that socially aversive personality characteristics do
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not decrease in isolation, but rather decrease in concert. By implication, the age-related
decline can also be succinctly described by resorting to the D factor as general underlying
disposition. Results from the MIMIC model indicated that with each decade that the sample is
older, participants reach on average values that are about .2 standard deviations lower.
Whereas Zettler et al. (2020) reported a similar decline over a 4-year period, further
longitudinal designs are needed to investigate the determinants of individual differences in the
development of D across the life course.

The current pattern of results is in line with the maturity principle (Roberts et al.,
2006). Less transgressive and norm-violating behavior can be theorized to be more rewarded
as one ages due to changes in culture and social roles (Roberts & Wood, 2006). An increase in
disadvantageous effects of socially aversive personality dispositions in the workforce
(O’Boyle et al., 2012; Spurk et al., 2016) as well as romantic relationships (Ali & Chamorro-
Premuzic, 2010; Jonason et al., 2012) could drive personality development. From a
conceptual perspective of the life-history theory, lower levels in aversive traits could be the
adaptation to a perceptually more predictable environment. From a biological perspective,
endocrinological development could also be responsible (Fabbri et al., 2016; Handelsman et
al., 2016). Lower testosterone levels in older adults could form the biological basis for the
lower tendency for aggressive, antisocial behavior. It is most likely that differences in
personality are driven by a complex interaction of biological and social factors.
Higher Levels of Socially Aversive Personality Dispositions in Men than Women

Gaining more knowledge about gender differences and disparities in age differences
across gender in the first step, will help to gain a deeper understanding of the causes of such
sex differences in a second step. Before mean-level differences can be discussed,
measurement invariance should be established. Otherwise, conclusions regarding mean
differences are limited at best and misleading at worst. Our results indicated strict invariance

of the D70 questionnaire in a second-order model across gender. Indeed, previous research
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suggests that items measuring socially aversive traits seem to operate in a comparable manner
in adult females and males (e.g., Dirty Dozen: Chiorri et al., 2019; Machiavellianism:
Collison et al., 2020; Pathological Narcissism Inventory: Wright et al., 2010). However,
measurement invariance can be scale and sample specific, which is why it should be a routine
part of investigations of group differences. In addition to the equally functioning items,
second-order loadings and residual variances (or factor variances and covariances in the
correlated factors model) could be constrained to be equal across gender groups in the current
analysis. Thus, the shared variance between the five themes did not differ by gender. To
conclude, the results showed that the measurement model was identical for women and men
in the current investigation, indicating that the general tendency towards ethically, morally,
and socially questionable behavior neither differs conceptually nor operationally between
women and men.

Further, in line with previous findings (Muris et al., 2017), men exhibited higher
scores on each theme in both the overall sample as well as in each single age group. Research
on gender differences in FFM-agreeableness and honesty-humility has consistently shown
that females score higher than males with about d = .40 (Chiorri et al., 2016; Lee & Ashton,
2020; Lippa, 2010; Moshagen et al., 2019; Samuel et al., 2015). Importantly, the decrease in
socially aversive personality as a function of age (unstandardized factor means) was similar in
shape (linear) and strength (albeit with a slightly stronger decrease for females) for both
gender groups, which largely corresponds to the age-related difference observed in
dimensions of basic personality (Ashton & Lee, 2016; Klimstra et al., 2020; Moshagen et al.,
2019) .

From an evolutionary perspective, socially aversive personality dispositions have been
associated with sexual strategies, such as lack of concern to abandon a partner and short-term
relationships, that are considered as rather “masculine” (Jonason et al., 2012). The present

data suggests that despite theoretically expected differences, D items functioned identically
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for women and for men, although female participants did have consistently lower levels of
socially aversive personality dispositions. Based on changes of gender-specific social roles
and endocrinological developments, one could expect gender specific age trends in
personality. However, there is no evidence for gender differences in personality change in
general (Roberts et al., 2006) and the current analysis also revealed rather parallel slopes. An
exception is narcissistic entitlement for which more pronounced gender differences were
evident among older participants. Thus, evidence for an interaction of age and gender was
found for this theme and it can be speculated that this effect might be more pronounced in the
absence of floor effects. Contrarily, in a meta-analytic investigation of mean-level gender
differences in narcissism, gender differences were found to be stable across age with men
exhibiting a higher narcissism level (Grijalva et al., 2015). However, age ranges of the
primary studies included in this analysis are not reported. Potential age differences could be
covered by aggregating samples with large age ranges. Klimstra et al. (2020) found varying
mean-level gender differences across age ranging from no significant gender differences to
gender differences favoring men, as well as different invariance levels across gender in
different age groups in their analysis of the Dirty Dozen. Similarly, empirical results for
mean-level gender differences of FFM-agreeableness across age are inconsistent (Klimstra et
al., 2020; Marsh et al., 2013). A Japanese study including 30 to 50 year old participants found
main effects for age and gender on HEXACO honesty-humility (women and older
participants scoring higher), but no interaction effect. More research focusing on gender
differences in socially aversive personality traits across the age range is needed to accumulate
evidence whether gender differences in these traits differ across the age range.
Discussion of LSEM

LSEM allows for continuous age moderation of measurement model parameters. Due
to the weighting of participants on many focal points in LSEM, artificial grouping is not

necessary and estimates for comparatively old participants can be examined. By contrast, in a
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multiple-group analysis, participants (especially in older age) would need to be allocated to
groups with a wide age range or, if groups for every age year would be build, such analysis
would only be possible for the younger half of the sample. As there has been no previous
research on cross-sectional age effects on the themes investigated in the current study, it was
rather exploratory without specific expectations about the shape of the age effect. LSEM
showed that mean value effects (intercepts and factor means) are linear effects, which was
confirmed with MIMIC analysis. However, as the current analysis is the first to investigate
age-associated differences in the five personality themes on a latent level, no hypotheses
about the function of age trends would have been possible. LSEM is superior to other data-
analytical tools in this case — although no direct inference statistical test of model parameter
comparisons was conducted — because an a priori specification of the age function of the
parameter estimates is not necessary and age is treated as a continuous variable.
Limitations and future research

In the current analysis, we go beyond previous research by investigating cross-
sectional differences using the integrative framework of the D-factor with adequate statistical
methods in a large sample and thus provide an important contribution to the cumulative
knowledge about age and gender-related personality differences. Future research should
attempt to replicate the recent findings and overcome some of the limitations of the current
investigation. Klimstra et al. (2020) investigated a wider age range and showed that gender
differences in raw data varied across the age range when adolescence and older adults are
added to the sample. The youngest participants in our data were in early adulthood and the
sample was also quite sparse on the older side of the age distribution, which is probably due
to recruitment mechanisms and online testing. To obtain a whole life course perspective, we
recommend a replication with a larger number of older participants to examine the
development of socially aversive personality across the whole life span. From a personality

developmental perspective, it would also be interesting to relate the trajectories in socially
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aversive personality traits with other personality traits and to study the uniformity of
biological and environmental determinants of age-associated differences, which might give
important insights on the underlying mechanisms of age-associated differences as well as the
unity and diversity of personality constructs. Of course, this should ideally be done using a
longitudinal design that entangles cross-sectional and longitudinal differences.

To integrate the current results in the literature on age-related differences in pro-social
personality, it is necessary to consider how D relates to dimensions of basic personality. In
particular, FFM-agreeableness and HEXACO honesty-humility have been consistently found
to be closely related to the commonality of instruments covering anti-socially labeled
constructs (e.g., Hodson et al., 2018; Howard & Van Zandt, 2020). The exact nature of this
relationship — to what extend the core of socially aversive personality traits overlaps with
basic personality traits — is topic of ongoing debate (Ashton & Lee, 2020; Moshagen et al.,
2018; Moshagen, Zettler, Horsten, et al., 2020; Schreiber & Marcus, 2020; Vize, Collison, et
al., 2020; Vize, Miller, et al., 2020). As such, it would be interesting to consider differences in
the age-related trends of these traits as well as potential age-specific covariation.
Unfortunately, the present study cannot tackle these issues of trait overlap and comparability
of age trends given the data at hand. Future research should pursue these questions to
contribute to the understanding of the similarities and differences of these traits.

In the current analysis of age-associated trends, we used separate samples for women
and men. Using multivariate LSEM (Hartung et al., 2018) to investigate measurement
invariance for gender as categorical variable and age as continuous variable simultaneously
might reveal more insight in gender differences in developmental changes. In the current
analysis, some loadings in the female and male subsample differed with factor loadings
estimated as the optimal weighting of indicators in each subsample. Therefore, different
specific items might work better in one subsample than the other (e.g., for young females

compared with old males). Unfortunately, there is currently no methodological solution for
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such a mixture of variable types in the LSEM context. As such, it would be desirable to use
such an implementation in the future. Nonetheless, the measurement model was invariant
across gender and the same age trends for most themes were found in both subsamples.

Although the current study yields evidence that the level of socially aversive traits
decreases with increasing age, one limitation is that age trends are probably underestimated.
The floor effects on items evident in older participants show that the manifestations of
socially aversive traits that are covered with the 70 items are not prevalent in older
participants. Theoretically, it would be possible that socially aversive traits manifest
differently in old age (Olaru et al., 2018). However, unlike other personality questionnaires,
none of the items seems obviously age dependent (e.g., “I keep my workplace tidy” as an
example personality item that could be biased by retirement of the respondents). None of the
D70 items is tied to a specific situation that only specific age-groups encounter (e.g., “Taking
credit for someone else’s ideas is a no-go.”). Nevertheless, it is well possible that the decline
with increasing age was underestimated.

Furthermore, there is evidence that socially desirable response behavior increases with
increasing age (Soubelet & Salthouse, 2011; Vigil-Colet, Morales-Vives, & Lorenzo-Seva,
2013),8 thereby providing an alternative explanation for decreasing factor means. Arguably,
social desirability is an important effect to consider when measuring socially aversive traits
that represent malevolent behavior (e.g., Ray et al., 2013). Therefore, it is to be expected that
the floor effects could turn out weaker if social desirability was considered. Nevertheless, in
the current analysis, the distribution of responses on the D items especially in older age seems
to be bounded by the lower end of the scale. Most of the items of the D70 questionnaire
drawn from the item universe of D items stratify well on relatively high D levels, but less well

in less socially aversive but more social areas. Taken together, steeper age trends in the

& This interpretation rests on the assumption that common measures of socially desirable responding actually
measure a motivated response distortion rather than signaling actual honesty (Miller & Moshagen, 2019; Uziel,
2010; Zettler et al., 2015).
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socially aversive personality themes would be expected if the distribution in old age was not
winsorized by floor effects. Importantly, the factor structure did not differ substantially and
the reliability of factors remained quite stable.

Finally, on a related note, the current analyses are based solely on self-report data and
thereby interpretation is restricted by all issues related to this data type (e.g., Haeffel &
Howard, 2010). Although all types of data come with their problems (Dang et al., 2020; e.qg.,
Gardner, 2001), a broader measurement, in the sense of different data sources, would be
beneficial to get a better approximation of the constructs of interest. Differences in tendencies
for ethically, morally, and socially questionable behavior could occur when measurement
instruments other than self-report would be used. Such data types could include different
types of self-report like forced-choice, but also observer or interview-based measures.
Deviations in results when using various data types can provide further insight in age and
gender differences in personality.

Conclusion

In summary, relying on a large sample and innovative analyses, the present
investigation provided evidence for highly stable correlations between socially aversive
personality themes and higher-order loadings on a common factor from early to middle
adulthood and a uniform decline in latent means as age increases. The strong and stable
intercorrelations between or loadings of the themes across the adult age range as well as the
parallel mean age trends, in turn, support the conceptualization and usefulness of the common
D factor of socially aversive personality traits.
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Table 1

Unstandardized Latent Factor Means and Standard Deviations in the Metric of the Response
Scales (1 = strongly disagree, 5 = strongly agree)

overall sample female male

Mean SD Mean SD Mean SD
D 2.49 0.69 2.35 0.65 2.62 0.70
Callousness 2.31 0.72 2.15 0.66 2.46 0.74
Deceitfulness 2.42 0.76 2.26 0.68 2.57 0.79
Narcissistic Entitlement 2.53 0.71 2.46 0.69 2.59 0.72
Sadism 2.32 0.78 2.18 0.73 2.45 0.79
Vindictiveness 2.88 0.79 2.70 0.77 3.05 0.78

Note. Estimates for the five themes are taken from the correlated factors model. Estimates for the D factor are

taken from the higher-order model. N = 12,501, N¢emate =5,982, and Nmale = 6,519.
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Table 2

Tests of Measurement Invariance of the Second-Order Model across Gender

Model x(@dp p RMSEA SRMR Model Comparison Ax(Adf) p ACFI ARMSEA

1. Configural 61,043 (4,680) <.001 .047 .042

2. first-order factor loadings 61,675 (4,745) <.001 .047 .045 2vs. 1 592 (65) <.001  -.002 0
invariant

3. first- and second-order factor 61,769 (4,749) <.001 .047 .046 3vs. 2 98 (4) <.001 0 0
loadings invariant

4. loadings and indicator intercepts 63,689 (4,814) <.001 .048 .048 4vs.3 2,077 (65) <.001 -.005 .001
invariant

5. loadings, and indicator and first- 63,922 (4,818) <.001 .048 .048 5vs. 4 257 (4) <.001 0 0
order intercepts invariant

6. loadings, intercepts, and residual 64,002 (4,823) <.001 .048 .048 6vs. 5 79(5) <.001 -.001 0
variances of first-order factors
invariant

7. loadings, intercepts, and residual 65,628 (4,893) <.001 .048 .049 7vs.6 1,560(70) <.001 -.004 0

variances of first-order factors and

indicators invariant

Note. df = degrees of freedom; RMSEA = robust root mean square error of approximation; SRMR = standardized root mean square residual; CFI = robust comparative fit index;
ACFI and ARMSEA indices were calculated by subtracting the value of the less constrained from the more constrained model; 4y calculated by the scaled difference between the

x? statistics (Yuan & Bentler, 2000). N = 12,051; Ntemate =5,982 and Nmaie = 6,519.
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Table 3

Regression Weights from MIMIC Analysis

Age Gender Interaction
unstandardized standardized standardized standardized
D -.02 -.26 20 .00 (.41)
Callousness -.01 -.18 21 -.00 (.43)
Deceitfulness -.02 -.26 19 -.01 (.38)
Narcissistic Entitlement -.02 -.28 .09 .02 (.01)
Sadism -.02 -.22 18 .00 (.36)
Vindictiveness -.02 -.28 21 .01 (.43)

Note. All estimates for age and gender are significant with p < .001. p values for the interaction effects are
reported in brackets. N = 12,501.
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Appendix
Figure A.1
Effective Sample Size) at Every Focal Point Estimated with LSEM
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Note. Resulting from the weighting procedure.
Figure A.2

Age Gradients of Robust Root Mean Squared Error of Approximation (RMSEA) and

Standardized Root Mean Square Residual (SRMR)
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Note. Estimated with local structural equation modeling for a measurement model for the D70 questionnaire with

five first-order factors and a second-order factor.
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Figure A.3
Age Gradients of First-Order Factor Loadings Estimated with LSEM
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Females - loadings sadism Males - loadings sadism
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Note. Graphs with confidence intervals can be found on the OSF repository (https://osf.io/4hgub/).
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Figure A. 4

Age Gradients of Second-Order Factor Loadings Estimated with LSEM
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Note. Solid lines represent the estimated factor loadings from CFA. Dotted lines represent the 95% confidence
intervals. Ca = Callousness, De = Deceitfulness, Na = Narcissistic Entitlement, Sa = Sadism, Vi =

Vindictiveness.

Figure A.5
Age Gradients of Unstandardized Factor Means Estimated with LSEM
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Note. Solid lines represent the estimated factor loadings from CFA. Dotted lines represent the 95% confidence
intervals. Estimates for the five themes are derived from the correlated factors model. Estimates for the D factor
are derived from the higher order-model. Ca = Callousness, De = Deceitfulness, Na = Narcissistic Entitlement,

Sa = Sadism, Vi = Vindictiveness.
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Figure A.6

Age Gradients of Standardized Factor Means Estimated with LSEM
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Note. Solid lines represent the estimated factor loadings from CFA. Dotted lines represent the 95% confidence

intervals. Estimates for the five themes are derived from the correlated factors model. Estimates for the D factor

are derived from the higher order-model. Ca = Callousness, De = Deceitfulness, Na = Narcissistic Entitlement,

Sa = Sadism, Vi = Vindictiveness.
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Table A.1

Descriptive Statistics of the D70 Items for the Unweighted Overall Female and Male
Subsamples

female subsample male subsample

M SD median skew kurtosis %1* M SD median skew kurtosis 00 1*

d1 1921092 1.18 0.63 45 243 1.26 2 0.62 -0.70 27
d?2 1.791.002 1.33 1.26 50 2021122 1.03 0.25 40
d3 3051323 -0.13-1.20 16 3311294 -0.35 -1.03 11
d4 2871203 023 -098 11 3.051.223 0.12 -1.07 8

d5 2061052 0.97 0.27 34 2.051.03 2 1.02 0.51 33
d6 2141122 081 -018 34 2451192 0.55 -0.61 24
d7 2291252 0.73 -057 33 240 1.32 2 0.65 -0.75 31
d8 1991182 099 -0.19 47 2111212 0.87 -0.38 42
d9 2451232 048 -0.90 27 2.68 1.28 2 0.27 -1.10 21
d_10 2.00 0.96 2 1.14 1.12 32 2.151.02 2 1.02 0.69 26
d 11 2.06 1.05 2 0.95 0.25 34 2331162 0.68 -0.42 27
d 12 2.08 1.132 092 -0.07 38 2491.24 2 0.47 -0.88 25
d 132811253 0.15 -1.13 16 294 1.27 3 0.07 -1.16 14
d 142291212 0.65 -0.67 32 2.69 1312 0.28 -1.12 22
d 152291302 0.71 -0.74 35 2.66 1.45 2 0.36 -1.30 29
d 162221192 082 -032 33 243 1.27 2 0.61 -0.78 27
d 171901122 1.19 0.49 49 2.351.272 0.63 -0.75 32
d 181911251 1.26 0.36 54 2.241.40 2 0.81 -0.76 43
d 191640891 1.64 2.71 55 1.911.032 1.19 0.91 43
d 202891293 0.11 -116 16 3221313 -0.19 -1.18 11
d 212431232 052 -0.80 27 2901.323 0.10 -1.18 17
d 222891223 -0.04 -1.16 15 3.061.24 3 -0.17 -1.11 13
d_232.66 1.26 2 023 -115 21 2.821.293 0.14 -1.19 18
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female subsample male subsample
M SD median skew kurtosis % 1* M SD median skew kurtosis % 1*
d 242691223 0.27 -0.95 19 2901193 0.17 -0.91 12
d 251.950.96 2 1.19 1.16 35 1.971.022 1.19 0.96 36
d 261.711.08 1 1.53 1.36 61 2031252 1.00 -0.24 48
d 271620921 1.73 2.76 59 1.901.09 2 1.19 0.58 47
d 282191202 0.85 -0.30 35 2.631.27 2 0.37 -1.00 21
d 292581362 0.30 -1.30 29 3.011373 -0.10 -1.33 18
d 302.361.272 0.64 -0.76 31 2621352 0.40 -1.09 25
d 312661332 0.18 -1.29 26 2921373 -0.01 -1.31 21
d 322581.28 2 0.33 -1.09 25 2.96 1.30 3 -0.01 -1.19 16
d 332371292 0.58 -0.90 33 2571322 0.42 -1.06 26
d 342431342 043 -1.18 34 2.78 1.36 3 0.11 -1.31 23
d_352.100.99 2 0.89 0.40 29 2.56 1.12 2 0.51 -0.51 16
d 362201252 0.84 -0.44 37 254 1402 0.48 -1.12 30
d 372.651.262 0.30 -1.06 21 2891293 0.12 -1.16 16
d 381.951.062 1.16 0.70 41 2371252 0.70 -0.58 28
d 392051102 0.93 0.01 38 2091102 0.87 -0.07 36
d 401.961.012 1.10 0.79 38 2271122 0.79 -0.16 27
d 412561.252 0.39 -096 23 2.84 1303 0.14 -1.13 18
d 42 1.850.99 2 1.16 0.84 46 2261152 0.72 -0.30 30
d 432.961.283 0.03 -1.16 15 3211333 -0.17 -1.21 12
d 44 2581.17 2 0.37 -0.92 19 2.88 1193 0.13 -1.04 12
d 452451.16 2 0.53 -0.65 23 2.651.26 2 0.36 -0.97 20
d 461.610.78 1 1.46 2.67 53 1.90 0.94 2 1.19 1.42 38
d 47 2531.192 042 -0.82 21 2901293 0.13 -1.15 15
d481.991.261 1.09 -0.04 50 2271392 0.76 -0.80 41
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female subsample male subsample
M SD median skew kurtosis % 1* M SD median skew kurtosis % 1*

d 492891293 0.09 -1.22 16 3.051313 -0.06 -1.24 14
d 503.101.353 -0.15 -1.23 16 3501274 -0.52 -0.84 9
d 513.26 1.23 4 -0.29-1.01 9 3421234 -0.39 -0.93 7
d 521931122 1.15 0.42 46 2.06 1.14 2 0.98 0.06 39
d 533461244 -0.34-1.07 6 3.74 1184 -0.65 -0.64 4
d 541911.032 1.13 0.60 43 2271172 0.68 -0.53 31
d 552241162 0.69 -0.51 32 2.60 1.22 2 0.34 -0.97 21
d 56 2.971.153 -0.03 -1.00 10 3.221.183 -0.20 -0.98 8
d 57 2.271.33 2 0.75 -0.74 38 2.66 1.43 2 0.32 -1.31 28
d 581.811.012 1.33 1.28 48 216 1.16 2 0.86 -0.16 35
d 593.051.16 3 -0.20 -1.02 11 3321174 -0.40 -0.84 8
d 60 2.66 1.34 3 0.24 -1.18 26 3.081353 -0.11 -1.19 17
d 612.000.97 2 1.14 1.15 32 2101052 1.02 0.49 31
d 622.801.153 0.14 -0.89 14 298 1.18 3 0.03 -0.95 11
d 632.891.283 0.00 -1.18 17 3201313 -0.24 -1.13 13
d 642411242 054 -0.83 28 2831323 0.18 -1.19 18
d 652.751.232 0.35 -0.97 14 2.801.233 0.32 -0.99 13
d 66 2.041.14 2 0.95 -0.03 41 2381222 0.60 -0.66 28
d 67 3.171.233 -0.19-1.04 10 3.69 1174 -0.66 -0.55 5
d 68 1.97 1.07 2 1.12 0.61 41 2331192 0.74 -0.38 27
d 69 2.130.97 2 0.97 0.68 25 2221012 0.98 0.59 22
d 701.961.132 1.04 0.04 46 216118 2 0.78 -0.43 36

Note. *percentage of participants, who chose the lowest possible response option. Verbatim items can be

downloaded from http://www.darkfactor.org. Nfemae =5,982 and Nmae = 6,519.
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