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BACKGROUND

Sense of coherence (SOC) strongly predicts health-related
indicators such as depressive tendencies and aggression.
However, further investigation of its measurement, related
factors, and theoretical positioning is essential. We exam-
ined whether SOC is a valid indicator of depressive ten-
dencies, dispositional aggression, and other unique aspects,
even when controlling for Dark Triad (DT) and Big Five (BF)
traits.

PARTICIPANTS AND PROCEDURE

In this quantitative online cross-sectional study conduct-
ed in June 2019, data from 1,626 participants (759 men,
867 women; mean age = 29.90, SD = 13.77) were analyzed
using hierarchical multiple regression analysis. The survey
comprised the Japanese versions of the 29-item SOC scale,
Short DT, BF scale, Center for Epidemiologic Studies De-
pression Scale, and Buss-Perry Aggression Questionnaire.

RESULTS
Machiavellianism, narcissism, psychopathy, and SOC were
correlated with hostility (ps < .01); Machiavellianism, psy-

chopathy, and SOC were correlated with anger (ps < .01);
Machiavellianism and psychopathy were correlated with
verbal aggression (ps < .01); and Machiavellianism, psy-
chopathy, and SOC were correlated with physical aggres-
sion (ps <.01). Overall, SOC was correlated with depressive
tendencies, hostility, and physical aggression even after ac-
counting for the BF and DT.

CONCLUSIONS

This study reinforces SOC’s value as a unique construct
that contributes to understanding personality traits and
health-related behaviors. Unlike neuroticism and DT traits,
SOC promotes adaptive and prosocial behaviors. It fosters
effective stress management, self-development, and resil-
ience. In other words, the multidimensional nature of SOC
is thought to encompass both self-centered and prosocial
elements, reflecting its role in facilitating coping and per-
sonal growth.
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Incremental validity of the sense of coherence

BACKGROUND

Sense of coherence (SOC) is defined as an individu-
al’s perception and the sense that their experiences
in the world are coherent, comprehensible, consis-
tent, and meaningful; according to the theory of sa-
lutogenesis, which has SOC as a core concept, those
with high levels of SOC can cope effectively and
flexibly with stressors (Antonovsky, 1987). SOC con-
sists of three components: comprehensibility, man-
ageability, and meaningfulness (Antonovsky, 1987).
Comprehensibility means that the stimuli encoun-
tered in the future will be predictable (Antonovsky,
1987). Manageability refers to the extent to which
a person perceives that their resources are adequate
to meet demands (Antonovsky, 1987). Meaningful-
ness refers to the extent that stimuli are considered
worth investing energy in, worthy of commitment,
and challenges rather than burdens (Antonovsky,
1987). SOC encourages the effective mobilization of
psychosocial resources to manage stress (Antono-
vsky, 1987). Numerous studies have revealed that
SOC is a strong predictor of health-related indica-
tors such as depressive tendencies and aggression
(Grevenstein & Bluemke, 2015; Kivimaki et al., 2002).
However, its measurement, related factors, and theo-
retical positioning require further investigation; this
includes elucidating the uniqueness of SOC by prob-
ing its incremental validity in relation to other well-
established personality factors, for instance the Big
Five (BF) or Dark Triad (DT).

For example, scholars believe that SOC may be
conceptually understood by determining its unique
effects through the elimination of elements related
to the BF personality traits, with which it statistically
overlaps (Kase et al., 2018). Grevenstein and Bluemke
(2015) and Grevenstein et al. (2016) investigated the
incremental validity of SOC based on its associative
differences with the BF for depressive tendencies,
life satisfaction, and self-efficacy using hierarchical
multiple regression analysis and structural equation
modeling to attain insights into the unique vari-
ance of SOC. These researchers sought to determine
whether SOC, as derived from statistical associa-
tions, is diametrically opposed to neuroticism. Their
results revealed that tendencies toward neuroticism
were associated with health-related indicators; fur-
ther, the unique aspect of SOC was indicated via con-
tinued evidence of its correlation with health-related
indicators even after controlling for neuroticism
(Grevenstein & Bluemke, 2015). Thus, the theoreti-
cal organization of SOC attempts to demonstrate its
uniqueness by confirming its incremental validity
for a certain indicator. In particular, discourse on
SOC uniqueness can be rendered specific and de-
tailed through its elucidation apropos a concept such
as the BF, which has accumulated extensive schol-
arly evidence. Piedmont et al. (2014) examined the
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incremental validity of the SOC in terms of the BF
and spirituality; they found that scores for the SOC
scale broadly covered the kind of variance already
explained by other measures, suggesting that, com-
pared with other measures, the SOC is a factor that
explains an aspect of a larger dimension (Piedmont
et al, 2014).

Depressive tendencies, used as a dependent vari-
able in several studies on the incremental validity
of SOC, are consistently associated with both SOC
and the BF (Grevenstein & Bluemke, 2015; Greven-
stein et al., 2016). Among the various health-related
indicators, depressive tendencies are considered im-
portant for understanding the composition of SOC
and discriminating it from other factors. In a series of
studies, extraversion, conscientiousness, and agree-
ableness in SOC and the BF were negatively associ-
ated with depressive tendencies, and neuroticism in
the BF was negatively associated with SOC, having
a higher explanatory rate than other factors (Greven-
stein & Bluemke, 2015; Yano et al., 2019).

Similar to SOC, another factor uniquely associ-
ated with depressive tendencies is the DT. The DT
is the collective term for Machiavellianism (char-
acterized by manipulative otherness), narcissism
(characterized by exaggerated self-image and self-
presentational speech and behavior), and psychopa-
thy (characterized by high impulsivity and low em-
pathy), considered core antisocial personality traits
(Kayis & Akcaoglu, 2021; Paulhus, 2014). The DT is
strongly associated with antisocial traits and behav-
iors such as aggression (Paulhus & Williams, 2002)
and has also been reported to be a risk factor for
mental health, with correlations with depression and
substance abuse (Vagi et al., 2013). Shih et al. (2021)
evinced the relevance of personality traits to depres-
sive tendencies by proving that the DT quantitatively
explained the negative aspects that remained unde-
termined by the BF. This result implies the usefulness
of considering the DT along with the BF in examin-
ing associations between personal traits and depres-
sive tendencies.

The DT is considered to have inverse personality
traits to SOC in various aspects. In light of its rele-
vance to health indicators such as depressive tenden-
cies, SOC is a factor that contributes to the promo-
tion of healthy behaviors and the maintenance and
promotion of mental health (Hochwélder & Forsell,
2011; Kuuppelomaki & Utriainen, 2003), while the
DT promotes health-damaging behaviors (Paulhus
& Williams, 2002; Vagi et al., 2013). Focusing on
the relationship with the BF, SOC shows a negative
correlation with neuroticism and a positive correla-
tion with other factors of the BF (Baranczuk, 2021;
Kase et al., 2018), whereas the DT shows differences
across studies but a generally positive correlation
with neuroticism and a negative correlation with
conscientiousness and agreeableness (Balakrishnan
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et al., 2019; Vize et al.,, 2018). SOC is also known to
be associated with aggression. Regarding the DT, it is
positively associated with aggression but negatively
associated with hostility, a cognitive aspect of ag-
gression (Jones & Neria, 2015; Kivimaki et al., 2002).
These indicators suggest that SOC and the DT have
opposite components in terms of personality and
cognitive traits, in addition to their association with
external indicators, although there have been doubts
regarding the conceptual understanding of SOC as
simply the inverse of neuroticism (Feldt et al., 2007).

Testing the incremental validity of SOC and neu-
roticism has shown that SOC is a concept indepen-
dent of neuroticism (Grevenstein et al., 2016). We,
therefore, expect that using the DT to clarify the in-
cremental validity of SOC will facilitate the concep-
tual and measurement understanding of SOC. Fur-
thermore, by including antisocial personality traits
— which have not been addressed in previous stud-
ies examining the incremental validity of SOC - in
the comparison, we expect to provide new insights
into the complex structure of SOC, as pointed out by
Piedmont et al. (2014).

In sum, the BF and DT are important indicators
for the measurement and theoretical positioning of
SOC and the investigation of its incremental valid-
ity vis-a-vis depressive tendencies and aggression.
Therefore, we add the DT of personality traits related
to depressive tendencies and dispositional aggression
to the BF to investigate SOC’s incremental validity.
Thus, we attempt to show the additional unique as-
pects of SOC and prove its significance and legiti-
macy as a factor related to depressive tendencies and
aggression.

PARTICIPANTS AND PROCEDURE
DESIGN

This study is a quantitative analysis of cross-section-
al data.

PARTICIPANTS

A web survey was administered to youth and adults
across Japan in June 2019 through Cross Marketing
Inc. Overall, 2,051 individuals, part of Cross Mar-
keting Inc’s panel, participated; data from 1,626
(759 men, 867 women; mean age = 29.90, SD = 13.77,
range = 18-69) who correctly answered the Directed
Questions Scale (by selecting “mostly agree” for this
item, following the criteria established by Maniaci
& Rogge, 2014) were analyzed to detect survey satis-
ficing. Taking into account the expected dropout rate
in web surveys conducted by survey companies, the
sample size was set to ensure that the number of valid

responses would be close to the sample size used by
Grevenstein and Bluemke (2015) (N = 1842).

MEASURES

Independent variables. SOC was assessed using the
Japanese version of the 29-item SOC scale (Yamazaki,
1999). Each item was evaluated on a 7-point Likert-
type scale, with high total scores indicating elevated
SOC. The reliability and validity of this scale were
verified by Yamazaki (1999) in a Japanese sample.

The DT properties were assessed using Jones and
Paulhus’s (2014) Short Dark Triad (SD3), translated
into Japanese, and whose reliability and validity were
verified by Shimotsukasa and Oshio (2017). The SD3
comprises three subscales: Machiavellianism, narcis-
sism, and psychopathy (each with nine items). Each
item was assessed on a 5-point Likert-type scale.

The BF was assessed using the Japanese version of
the short-format Big Five Scale (BFS; Namikawa et al.,
2012). The BFS has been shown by Namikawa et al.
(2012) to have high reliability and validity, in addition
to exhibiting a significant correlation and identical
factor structure with the Neuroticism-Extraversion-
Openness Five-Factor Inventory (Costa & McCrae,
1985). The BFS encompasses five subscales: neuroti-
cism (five items), extraversion (five items), openness
(six items), agreeableness (six items), and conscien-
tiousness (seven items). Each item was assessed on
a 7-point Likert-type scale.

Dependent variables. Depressive tendencies were
evaluated using the Japanese version (Shima et al.,
1985) of the Center for Epidemiologic Studies Depres-
sion Scale (Radloff, 1977) comprising 20 items. Each
item was measured on a 4-point Likert-type scale,
with higher total scores indicating greater depressive
tendencies.

Dispositional aggression was gauged using Ando
et al’s (1999) Japanese version of the Buss-Perry Ag-
gression Questionnaire (Buss & Perry, 1992), compris-
ing items assessed on a 5-point Likert-type scale and
classified into four subscales: hostility (six items), an-
ger (five items), physical aggression (six items), and
verbal aggression (five items). Among these four sub-
scales, hostility is considered the cognitive aspect of
aggression, anger the emotional aspect, and physical
aggression the behavioral aspect (Ando et al., 1999;
Buss & Perry, 1992). Martin et al. (2021) stated that
anger is the individual’s physiological arousal and
preparation for aggression, while hostility is cogni-
tive processes and biases of injustice.

Both scales have been confirmed to possess high
reliability and validity in studies conducted with Jap-
anese samples (Ando et al., 1999; Shima et al., 1985).

Control variables. Gender (1: woman; 0: man), age,
and educational background (1: university graduate;
0: other) were considered as sociodemographic variables.
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STATISTICAL ANALYSIS

For analysis, we employed hierarchical multiple re-
gression with reference to Grevenstein and Bluemke
(2015). In this study, gender, age, educational back-
ground, and the BF were entered as independent vari-
ables in step 1, the DT in step 2, and SOC in step 3.
The significance level was set at 5%; data were ana-
lyzed using HAD version 18 (Shimizu, 2016).

ETHICAL CONSIDERATIONS

The ethics committee of the authors’ previous re-
search institute approved the survey (No. 19-06). At
the beginning of the web survey, informed consent
was obtained by presenting participants with a state-
ment explaining the purpose of the study and the
handling of personal information, which they read
and then pressed “consent” The study conforms to
the principles of the Declaration of Helsinki.

RESULTS
BASIC ANALYSIS

The descriptive statistics and correlation coefficients
for each variable are shown in Table 1. Cronbach’s «
and McDonald’s o coefficients for each scale exceed-
ed .70 except for psychopathy (a = .67, © = .68) in
the SD3. In addition, correlations were found among
each of the scales, similar to the results of previous

Table 2

studies (Kase et al., 2018; Shih et al., 2021; Vagi et al.,
2013). Correlation analysis revealed that SOC was
positively correlated with narcissism, extraversion,
openness, agreeableness, conscientiousness, and ver-
bal aggression (rs = .26 to .54, ps < .01) and negatively
correlated with Machiavellianism, psychopathy, neu-
roticism, depressive tendencies, hostility, anger, and
physical aggression (rs = —.17 to -.71, ps < .01).

INCREMENTAL VALIDITY OF SOC OVER THE DT

Hierarchical multiple regression analyses were per-
formed to determine the incremental validity of
SOC (Table 2). First, R* (.45 to .57, ps < .01) and AR?
(.02 to .11, ps < .01) were significant from step 1 to 3 in
the analysis with the Center for Epidemiologic Stud-
ies Depression Scale score as the dependent variable.
Narcissism (p = .06, p < .01) and psychopathy (§ = .07,
p < .01) were positively correlated with depressive
tendencies in step 3, and SOC (B = -.52, p < .01) was
negatively correlated with depressive tendencies.
Second, an analysis was performed considering Buss-
Perry Aggression Questionnaire scores as dependent
variables. The AR* of step 3 was significant in the
models for hostility, anger, and physical aggression
(AR* = .01 to .07, ps < .01). Hostility was correlated
with Machiavellianism (f = .15, p < .01), narcissism
(B =-.09, p < .01), psychopathy (B = .14, p < .01), and
SOC (B = -.41, p < .01). Anger was correlated with
Machiavellianism (B = .09, p < .01), psychopathy
(B = .16, p < .01), and SOC (B = -.09, p < .01). Physi-

Hierarchical multiple regression analysis of the associations of sense of coherence, the Dark Triad, and the Big
Five with depressive tendencies and dispositional aggression (N = 1,626)

CES-D Aggression
Hostility Anger Verbal Physical
p
Step 1

Gender .01 -.03 -.04" -.13*" -.23%"
Age -.08"* -.08** -.02 -.04 -.06"
Education -.03 -.02 -.01 .03 -.03
Neuroticism AT .37%% 227 -.16*" .08**
Extraversion -.16"" -.147* 777 23%* .01
Openness .03 .02 .08** 307" A1
Agreeableness -.14** -.26*% -.63"" -.29** -.45""
Conscientiousness -.12%F -.08*" -.03 .10%7 -.10%"
R? 457 .38%* 457 .28%* 28%*

Table 2 continues
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Table 2
Table 2 continued
CES-D Aggression
Hostility Anger Verbal Physical
p
Step 2
Gender .03 .01 .01 -.09"" -.16""
Age -.07*" -.05" .01 -.01 -.02
Education -.03 -.01 -.01 .02 -.04
Neuroticism 46*F .30%% .20%" 177" .05
Extraversion -17*" -.12%* 6% 217 -.01
Openness .00 -.01 .02 23%* .00
Agreeableness -.09%" -.20™" -57"* -.24 -.33**
Conscientiousness -.10*" -.03 .00 1177 -.06™"
Machiavellianism .01 16%7 .09*% .09 10%F
Narcissism -.03 -.16"" -.01 .06* .01
Psychopathy 15%7 217 .18%* 27 327
R? 467" 447 497 .32%* .39
AR? 027 .06™" .04%* .03** A1
Step 3
Gender .02 .00 .00 -.09*" -.16*"
Age -.06™* -.04* .01 -.01 -.01
Education -.02 .00 -.01 .02 -.03
Neuroticism 27%F 5% 6% -.16"* .01
Extraversion -.04 -.02 18** .19%% .02
Openness .04 .01 .03 23%F .01
Agreeableness -.01 -.14*% -.55*% -.25%% 31
Conscientiousness -.04* .02 .01 117 -.04
Machiavellianism -.01 157 .09%% .09** 10%F
Narcissism .06* -.09"" .01 .05 .03
Psychopathy .07** 4% 16%" 13*F .30%7
Sense of coherence -.52"* -41" -.09*" .05 -.13*"
R? 5777 5177 507" .32%* 407
AR? A1 077" .03** .01 01"

Note. Gender was coded 1 = woman, 0 = man. Educational background was coded 1 = university graduate, 0 = other. Variance infla-
tion factor = 1.14-2.53. CES-D - Center for Epidemiologic Studies Depression Scale. *p < .05,**p < .01.

cal aggression was correlated with Machiavellianism
(P = .10, p < .01), psychopathy (B = .30, p < .01), and
SOC (B = -.13, p < .01). The AR? in step 3 was not
significant for verbal aggression; in step 2, all three
SD3 subscales were correlated with verbal aggression
(B = .06 to .12, ps < .01). There was no multicollinear-
ity in step 3 (variance inflation factors = 1.14-2.53).
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DISCUSSION AND CONCLUSIONS

Our aim in this study was to investigate the incre-
mental validity of SOC in relation to depressive
tendencies and dispositional aggression, after con-
trolling for the DT and BF. As a result, SOC showed
correlations with depressive tendencies, hostility,
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and physical aggression, even after accounting for
the BF and DT. These findings support the results of
previous studies on the incremental validity of SOC
using BF and depressive tendencies as indicators
(e.g., Grevenstein & Bluemke, 2015; Piedmont et al.,
2014), while also providing new insights into the re-
lationship between the DT and SOC.

SOC overlapped with the BF and DT. Greven-
stein and Bluemke (2015) reported a high negative
association between SOC and the BF, especially for
neuroticism. Additionally, SOC was positively as-
sociated with narcissism and negatively associated
with psychopathy in the DT. The DT attributes were
positively correlated with each other, as in a previous
study (Jones & Paulhus, 2014). However, the positive
aspects of the DT could be reflected by the polar op-
posite association of narcissism and psychopathy
with SOC and the finding that narcissism is associat-
ed with mental toughness (Papageorgiou et al., 2019).
Mental toughness has been suggested to be a psycho-
logical factor that may subsume grit (Lin et al., 2017),
buoyancy (Martin & Marsh, 2008), motivation (Lep-
per et al., 2005), resilience (McGeown et al., 2016),
and hardiness (Kobasa, 1979); it reflects an effective
coping mechanism in response to stressors and en-
ables individuals to proactively seek opportunities
for personal growth (Lin et al., 2017; Papageorgiou
et al,, 2019). Among the DT traits, narcissism has
been suggested to produce favorable results, such as
reducing psychopathy by enhancing mental tough-
ness and alleviating perceived stress and depressive
symptoms (e.g., Gerber et al., 2013; Papageorgiou
et al., 2017, 2019). In this study, SOC was positively
correlated with narcissism and negatively correlated
with psychopathy. This suggests a commonality be-
tween SOC and the DT, particularly narcissism, in
their potential to alleviate stress and depressive ten-
dencies. In fact, among these factors encompassed by
mental toughness, hardiness is also considered to be
included in the concept of SOC (Antonovsky, 1987).

Further, SOC was correlated with depressive ten-
dencies, hostility, and physical aggression, even after
accounting for the BF and DT, the central factors of
personality traits that exhibit an elevated explanatory
power vis-a-vis SOC. The associations for each vari-
able were consistent with those identified in previous
studies (Grevenstein & Bluemke, 2015; Jones & Neria,
2015; Kiviméaki et al., 2002). SOC is an indicator of
factors related to not only mental health and cogni-
tive functions, such as hostility, but also behavioral
attributes, such as physical aggression. This outcome
reflects the uniqueness of SOC as a factor that tran-
scends positive or negative personality traits. More-
over, the relationship between SOC and the DT sug-
gests that the former not only relates to a prosocial
personality but also represents a trait with a self-cen-
tered aspect. These results support Grevenstein and
Bluemke’s (2015) and Grevenstein et al’s (2016) asser-

tions that SOC is not a concept that disguises other
personality traits or indicates health. Kaufman et al.
(2019, p. 2) noted that “a positive, growth-oriented
side of human beings” denotes an element of person-
ality traits not captured by the BF and DT. SOC in-
cludes a self-developmental facet because it promotes
the effective management of stress; a successful cop-
ing experience strengthens SOC (Antonovsky, 1987).
SOC could conceptually elucidate wide-ranging indi-
vidual characteristics, including positive and negative
aspects and elements pinpointed by Kaufman et al.
(2019). Simultaneously, such a conceptual expansion
could render it difficult to definitively apprehend
SOC. These results can also be considered support-
ive of the opinion of Piedmont et al. (2014): SOC is
a high-dimensional and complex concept.

We examined the incremental validity of SOC in
relation to psychological measures based on the DT,
which facilitated an understanding of the SOC con-
cept. However, SOC has been reported to have simi-
larities with psychological factors other than the BF
and DT (e.g., resilience; Kase et al., 2024), and the un-
derstanding gained in this study pertains to a limited
aspect of SOC. Prospective studies can develop this
research theme by introducing individual differences
between factors comprising the BF and DT as well as
diverse factors strongly predicting each dependent
variable (e.g., the behavioral inhibition system and
behavioral activation system, cognitive reactivity,
and self-esteem) as an independent variable, thereby
examining the incremental validity of SOC through
fresh perspectives. Changing the dependent variable
to a different factor unrelated or inversely related to
SOC could also represent an important exploratory
attempt in understanding its discriminatory nature
through other concepts. For example, among health-
related factors, dental anxiety and infection preven-
tion behaviors have been reported to have only a very
weak or no association with SOC (Carlsson et al.,
2015; Kase et al., 2024). Exploring such indicators and
examining their association with SOC are expected to
further deepen the theoretical understanding of SOC.
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