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Abstract

Neuroticism appears to be a factor that triggers social aggression, but the relationship between neuroticism and
social aggression and its underlying mechanisms is unclear. Questionnaire data from 942 college students ranging
in age from 17 to 24 (/\/Iage = 2033, SD=1.03) were analysed to assess whether depression symptoms mediated

the relationship between neuroticism and social aggression, and to test a moderating effect of perceived social
support. Results showed that neuroticism positively predicted social aggression and this association was mediated
by depression symptoms. Moderation was found for the association between neuroticism and depression
symptoms, as well as between neuroticism and social aggression, and that neuroticism had a stronger predictive
effect on depression symptoms and social aggression under low compared to high perceived social support. These

findings may inform prevention and intervention efforts to reduce social aggression.
Keywords Depression symptoms, Neuroticism, Perceived social support, Social aggression

Introduction

Social aggression is a form of indirect or covert aggres-
sion that involves the intentional manipulation or
undermining of others through verbal or non-physical
means. It is also regarded as a form of violent behavior
that harms relationships [1, 2]. Some studies argue that
social aggression encompasses the behavior of relational
aggression and indirect aggression, but there is still exist-
ing dispute that Coyne suggesting relational, indirect and
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social aggression are much more similar than they are dif-
ferent, and proposing ways in which the three terms can
be integrated into one research area [3]. Social aggression
is less likely to be detected than explicit physical aggres-
sion, though it occurs frequently and is associated with
emotional and behavioral problems in both the aggressor
and the victim. Aggression of this nature not only dete-
riorates interpersonal relationships and increases the risk
of direct aggression at the individual level, but may also
affect societal stability more broadly [4]. Studies on social
aggression have thus far typically focused on children
and adolescents. However, there is growing evidence that
social aggression is also evident in adulthood, including
among college students [5]. Therefore, exploring mecha-
nisms that influence social aggression among college stu-
dents could have theoretical and practical implications
for research in this area and inform prevention attempts.
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Neuroticism and social aggression

A number of aggression-related personality variables are
known to increase the likelihood of aggression, includ-
ing neuroticism, trait anger, narcissism, and impulsivity.
As a prominent theory of personality dimensions, the
five-factor model [6] is very useful for understanding the
relationship between personality and aggression. Neu-
roticism is a personality trait associated with negative
emotionality and is characterized by emotional suscep-
tibility, with the facets including anxiety, angry hostility,
impulsiveness and escapism [7, 8]. According to the Gen-
eral Aggression Model (GAM) [9], certain personality
traits such as neuroticism are important contributors to
aggressive behavior. Indeed, compared with other dimen-
sions, neuroticism has been identified as a particularly
important risk factor for increased aggressive behav-
ior in several studies [7, 10]. For example, studies have
found that neuroticism often positively correlates with
trait aggression [7, 8, 11, 12], or predict greater aggres-
sion [13]. Research also showed that higher neuroticism
increases individual’s level of relational aggression [10,
14]. This may be because highly neurotic individuals tend
to be more emotional and impulsive, which can lead to
socially aggressive behaviors. However, the research evi-
dence regarding the relationship between neuroticism
and social aggression and its psychological mechanism
is still insufficient. Especially in the context of Chinese
culture, the psychological mechanism of neuroticism
in predicting social aggression is still unclear. That said,
evidence in this area is limited in terms of age and geo-
graphic location. Thus, in the present study we seek to
expand the available evidence base using a sample of col-
lege students in China. The first hypothesis is that a posi-
tive correlation exists between neuroticism and social
aggression.

A mediating role of depression symptoms

Although existing theory and empirical research support
the prediction of neuroticism to social aggression, the
underlying psychological mechanisms of this relationship
remain unclear. To elucidate a potential mediating mech-
anism, we propose a model in neuroticism predicts social
aggression via depression symptoms. The term “depres-
sion symptoms” can refer to emotional problems ranging
from mild negative emotions to severe mood disorders,
though depression symptoms are generally characterized
by negative emotions such as sadness and distress accom-
panied by behavioral symptoms such as social withdrawal
and inattention [15]. Depression symptoms may play a
mediating role in the association between neuroticism
and social aggression. The reasons are as follows: theo-
retically, as GAM [9] states that, traits, attitudes, and
situational factors(e.g., frustration) can influence aggres-
sion via their impact on internal states, such as anger,
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aggressive thoughts, and physiological arousal. Research
has also shown that personality traits can be either
directly or indirectly associated with aggression through
an individual’s emotions [16]. Neuroticism may be asso-
ciated with aggression behavior because it promotes
the development and chronic accessibility of aggressive
emotions and attitudes [17]. A large twin study suggests
that neuroticism is an independent predictor on major
depression [18]. Consequently, neuroticism may be both
directly related to social aggression and indirectly related
through its effect on depressed mood.

The diathesis-stress model of depression suggests that
depression is the result of a combination of individual
diathesis factors and stress-inducing events [19]. Neu-
roticism has been shown to significantly predict depres-
sion symptoms in college students and adolescents [12,
20]. It means that, the occurrence and development of
depression may also be influenced by individual who with
higher levels of neuroticism. Furthermore, according to
the acting-out model, depressive feelings can act out as
aggressive behavior [21]. Empirical studies indicate that
depression symptoms increase an individual’s engage-
ment in aggressive behavior that including intimate part-
ner aggression, general aggression, and self-aggression
[22-24]. Longitudinal investigations have found that
depression symptoms predict negative behaviors such
as aggression in adolescents up to one year after assess-
ment [25]. Depression symptoms can also predict social
aggression [26, 27]. In brief, depression symptoms may
be one mechanism explaining the relationship between
neuroticism and social aggression. Thus, our second
hypothesis is that depression symptoms mediate the rela-
tionship between neuroticism and social aggression.

The moderating role of perceived social support

If our proposed mediation effect is accurate, it is also
important to consider factors that might moderate this
effect. Perceived social support refers to the degree to
which individuals feel recognized, understood, and sup-
ported by others [28]. When individuals feel more sup-
ported in interpersonal interactions, they are more
inclined to adopt positive coping styles [29] whereas
when perceived social support is low, negative coping
styles such as avoidance become more common [30]. The
Buffering model of perceived social support frames it as
a protective mechanism that buffers the effects of indi-
vidual factors or stressful situations on physical and men-
tal health outcomes [31, 32]. By regulating the impact of
adverse stimuli on physical and mental health, this pro-
tective mechanism helps to reduce negative emotions,
externalizing behaviors, and to promote maintenance
of physical and mental health. Statistically, social sup-
port can moderate the relationship between neuroticism
and various aspects of mental health(e.g., depression
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symptoms, anxiety) among college students [33]. The
lower one’s level of social support, the stronger the nega-
tive impact of neuroticism on mental health, and vice
versa. Moreover, a study has found that perceived social
support can moderate the relationship between ado-
lescent narcissism and aggression [34]. Thereby, theo-
retically, perceived social support for individuals with
neurotic tendencies would decrease their use of aggres-
sion as a strategy for responding to threat situations, and
this inference may also apply to the relationship between
depression and social aggression. We therefore propose
our third hypothesis, perceived social support moder-
ates the association between neuroticism and depression
symptoms, neuroticism and social aggression, depression
and social aggression. The relationship between these
variables, will be weaker at high levels of perceived social
support and stronger at low levels.

In summary, based on well-supported theoretical per-
spectives such as the GAM and the Buffering model, neu-
roticism appears to be particularly related to aggression.
However, as we have noted, little, if any, empirical study
confirms the mediating mechanism between neuroticism
and social aggression, and the extent to which the appar-
ent protective role of perceived social support in the
association between neuroticism, depression symptoms,
and social aggression has not yet been examined. The
aims of this study are to explore the association between
neuroticism and social aggression in college students,
and to test a possible mediating role of depression symp-
toms, and a moderating role of perceived social support
on these associations.

Method

Participants

Undergraduate students from 6 Chinese universities
in Guangxi, Chongqing, Guizhou, and Minnan, China
were recruited to participate in the study. The selection
of these six universities as survey objects was based on
the convenience of sampling, and the diversification
of sample sources as much as possible. A total of 1,115
questionnaires were distributed, ranging from 103 to 270
for each university. After excluding 173 questionnaires
with too many missing values or random answers due to
limited understanding ability and careless filling, a total
of 942 valid questionnaires were returned. Among com-
pleted valid questionnaires, 579 (62%) were females and
363 (38%) were males. The age of the sample ranged from
17 to 24 (M4 = 20.33, SD=1.03).

Measures
Neuroticism
Neuroticism was measured with the Neuroticism sub-
scale of the NEO Personality Inventory-3 (NEO PI-3) [6].
The neuroticism subscale contains 12 questions and is

Page 3 of 9

scored on a five-point Likert scale (1 for strongly disagree
and 5 for strongly agree). Higher mean scores indicate
higher neuroticism. The Chinese version of the NEO PI-3
has good reliability in Chinese samples [35]. The Cron-
bach’s a coefficient of this scale in the current study was
0.86.

Social Aggression

Social aggression was measured with the Social Aggres-
sion Subscale of the Subtypes of Antisocial Behavior
Questionnaire (STAB-SAS) [36]. Participants were asked
to assess how often they engage in social aggression on
a five-point Likert scale (1 for never, 5 for nearly all the
time), with higher scores indicating a higher frequency of
social aggression. The Chinese version of the STAB-SAS
has good reliability and validity in the college student
population [1]. Cronbach’s a was 0.91 in this sample.

Perceived Social Support

The Perceived Social Support Scale (PSSS) [37] was used.
Participants were asked to assess aspects of social sup-
port on a seven-point Likert scale (1 for disagree, 7 for
agree), with higher scores indicating higher perceived
social support. The PSSS has good reliability and validity
[38]. Cronbach’s a in this study was 0.93.

Depression symptoms

Depression symptoms was measured using the Center for
Epidemiological Studies Depression Scale (CES-D) [39]
Participants were asked to rate the frequency of depres-
sion symptoms in the past week on a four-point Likert
scale (0 for occasional or none, 3 for persistent). The Chi-
nese version of the CES-D has good reliability [40]. Cron-
bach’s « in this study was 0.74.

Procedure and data analysis

After determining the 6 survey schools by sampling
method, and the number of student classes (2—3 classes
in each school), we recruited 2-3 researchers in each
school, and uniformly trained all subjects before the
test, all the researchers were trained in the guidance,
test content and precautions. With the agreement of the
class teachers and the students, the trained researchers
explained the unified instructions to ensure that all par-
ticipants understood the test requirements. The whole
class was then surveyed for about 15 min. The question-
naire was returned immediately after the survey.

SPSS 26.0 was used for descriptive statistics, correla-
tion analysis, and common method bias, and the Process
macro program developed by Hayes (2013) was applied
for mediating effect test and moderated mediating effect
analysis. Bootstrap method was used to verify the signifi-
cance of the mediation effect.
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Table 1 Means, standard deviations, and correlation coefficients for each variable
M sD 1 2 4 5 6 7 8
1. Gender 0.39 049 1
2. Major 173 0.71 032" 1
3.PE 1.50 0.69 0.01 0.03
4. ME 135 0.60 0.02 0.02 066" 1
5. Age 2032 1.05 009" -0.08" 0147 0152 1
6. Neuroticism 2.88 063 -0.07" -0.03 009" 0141 -0.01 1
7.SA 1.84 0.57 0.06 -0.01 -0.01 -0.04 037" 1
8.PSS 542 1.00 0117 -0.10" 0.078" 007" 0.00 025" 026" 1
9.DS 0.93 033 -0.01 -0.02 -0.02 -0.02 -0.03 051" 035" 021"
{\/ote PE=Paternal education; ME=Maternal education; SA=Social aggression; PSS=Perceived social support; DS=Depression symptoms; ~~p<0.001; “p<0.01;
p<0.05
Results depression symptoms | I Gender

Common method bias

Harman’s single-factor test [41] was employed to assess
common method bias. Results revealed six factors with
eigenvalues exceeding 1, with the initial common factor
accounting for 14.06% of the variance, falling below the
40% threshold. Consequently, it was determined that the
data did not significantly suffer from common method
bias.

Descriptive statistics and correlation analysis

Table 1 displays the descriptive statistics and correla-
tions among the study variables and the demographic
variables. The results showed significant negative correla-
tions between neuroticism and perceived social support
and between perceived social support and depression
symptoms. Neuroticism was significantly positively cor-
related with depression symptoms, and both neuroticism
and depression symptoms were significantly positively
correlated with social aggression. In addition, gender,
major, and parental education were significantly corre-
lated with neuroticism or perceived social support, age
was not significantly correlated with any study variables.
To avoid the possible influence of demographic variables,
gender, major and parental education will be controlled
as covariates in the subsequent statistical analysis.

Mediation analysis

The mediating effect of depression symptoms on the
association between neuroticism and social aggression
was tested using Model 4 in Hayes’ (2013) PROCESS pro-
gram. Neuroticism as an independent variable, depres-
sion symptoms as a mediating variable, social aggression
as a dependent variable, were included in the model.
After controlling for gender, major and parental educa-
tion, results showed that neuroticism significantly pre-
dicted social aggression (8=0.24, SE=0.03, p<0.001) and
depression symptoms (=0.27, SE=0.02, p<0.001), and
that depression symptoms significantly predicted social
aggression (5=0.35, SE=0.06, p<0.001). The significance

0.27***

Neuroticism

024+ Social aggression

Fig. 1 The mediation model of neuroticism, social aggression and De-
pression symptoms ( p<0.001; ‘p<0.1; to simplify the graph, only results
with significant path coefficients are presented)

Table 2 Mediation analysis

Mediator Effect Effect Bootstrapped 95%
value standard error Cl

Depression Total effect 034™ 0.03 [0.28,
symptoms 0.39]
Direct effect 024" 0.03 [0.18,

0.31]

Indirect effect  0.10™" 0.02 [0.06,

0.14]

Note 95% Cl=95% bootstrapped confidence interval; ""p<0.001

of the mediating effect was determined by the Bootstrap
method, which showed a mediating effect value of 0.10
with a 95% confidence interval of 0.06—0.14. As this did
not contain 0, a significant mediating effect of depression
symptoms could be assumed. This effect accounted for
29.41% of the total effect (0.34) (See Fig. 1 and Table 2).

Moderated mediation model analysis

Model 59 in the PROCESS program was used to test a
moderated mediation model with perceived social sup-
port as a possible moderator by controlling gender, major
and parental education. Results showed that, the product
term of neuroticism and perceived social support was
significant in the prediction of depression symptoms (5
=-0.03, SE=0.01, p<0.05) and social aggression (5=0.08,
SE=0.03, p<0.01), suggesting that perceived social sup-
port moderated the association between neuroticism
and depression symptoms, and between neuroticism and
social aggression. However, the interactions involving
perceived social support and depression symptoms on



Quan et al. BMIC Psychology (2024) 12:443

Table 3 Moderated mediation model test
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Regression equation

Overall fit index

Significance of regression

coefficients

Outcome variable Predictor variable R R? F B t

DS Gender 0.53 028 427 0.02 0.95
FE 0.00 001
ME 0.03 149
Major 0.01 -0.87
Age 0.00 -0.40
Neuroticism 026" 16.83
PSS 003" 297
Neuroticism x PSS 003" 220

Social aggression Gender 045 0.20 2230 0.07 0.04
FE 0.04 0.03
ME 0.01 0.04
Major -0.02 0.03
Age -0.02 0.02
Neuroticism 0207 6.07
DS 032" 5.20
PSS 009" -5.01
Neuroticism x PSS 008" 2.59
DSx PSS -0.02 -0.38

Note PE=Paternal education; ME=Maternal education; PSS=Perceived social support; DS=Depression symptoms; "1 p<0.001, " p<0.01

33

3.2 A1

3.1 A1

29 A

2.8 A

Depression symptoms

2.7 A

2.6 T

—&— Low perceived
social support

--#--- High perceived
social support

Low neuroticism

High neuroticism

Fig. 2 Moderating role of perceived social support in the relationship between neuroticism and depression symptoms

social aggression was not significant (8 = -0.02, SE=0.06,
p>0.05) (See Table 3).

To clarify the moderating effect of perceived social
support on the relationship between neuroticism and
depression symptoms, a simple slopes analysis was
conducted based on high and low groupings (plus and
minus one standard deviation) of perceived social sup-
port. Results showed that in those with high perceived
social support, neuroticism was less predictive of depres-
sion symptoms (8=0.23, p<0.001), with 95% confidence
intervals of 0.19-0.27. In contrast, for individuals with

low perceived social support, neuroticism was more pre-
dictive of depression symptoms (5=0.29, p<0.001), with
a 95% confidence interval of 0.25-0.34 (Fig. 2). And then,
the second simple slopes analysis was conducted to clar-
ify the moderating effect of perceived social support on
the relationship between neuroticism and social aggres-
sion. Based on high and low groupings of perceived social
support, the results showed that in those with high per-
ceived social support, neuroticism was less predictive of
social aggression (5 = 0.28, p < 0.001), with 95% confi-
dence intervals of 0.20-0.37. In contrast, for individuals



Quan et al. BMIC Psychology (2024) 12:443

34

Page 6 of 9

33 4
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Social aggression
w
1

2.9 A

2.8 A

2.7 A

—— Low perceived
social support

----- High perceived
social support

2.6 T
Low neuroticism

High neuroticism

Fig. 3 Moderating role of perceived social support in the relationship between neuroticism and social aggression

with low perceived social support, neuroticism was more
predictive of social aggression (8 =0.11, p < 0.05), with a
95% confidence interval of 0.02-0.21 (Fig. 3).

Discussion

This study of college students in China was designed to
test mechanisms underlying the association between
neuroticism and social aggression. Results of a moder-
ated mediation analysis supported our hypotheses that
depression symptoms mediated the relationship between
neuroticism and social aggression, and the association
between neuroticism and depression symptoms, as well
as neuroticism and social aggression were moderated by
perceived social support.

The direct effect of neuroticism on social aggression

The finding that neuroticism predicts social aggression
supports our first hypothesis and extends the GAM,
which posits that personality factors can trigger aggres-
sive behavior [26]. This result further confirms that neu-
roticism is an important risk factor for social or relational
aggression in previous studies [10, 14]. For example,
study using the Five Factor Model of personality showed
that the personality profile of individuals high on rela-
tional aggression is characterized by heightened the
components of neuroticism, such as anger hostility and
impulsivity [42]. High neuroticism is typically character-
ized by emotional instability and a tendency to be hostile,
anxious, and impulsive. When faced with life problems,
neurotic individuals tend to become depressed and
upset. Such psychological and social responses may acti-
vate or exacerbate aggressive behavior [43]. Individuals
high in neuroticism are prone to breaking down, panick-
ing, or becoming confused when faced with emotionally

provocative interpersonal situations and, as a result, may
be more likely to be aggressive toward others by engaging
in behaviors such as manipulation or spreading rumors.
Above all, neuroticism significantly direct impacts social
aggression.

Mediating mechanisms of neuroticism predicting social
aggression

Results show that there is a partial mediating effect of
depression symptoms on relationship between neu-
roticism and social aggression. Our finding regarding
the mediating effect of depression symptoms supports
our second hypothesis and implies an important role
of depression symptoms in the emergence of undesir-
able behaviors that are triggered by neuroticism. This is
perhaps evidence of the idea that personality can influ-
ence aggression via a promoting or suppressing effect
on negative emotions, as indicated in the GAM [9, 17].
The finding that neuroticism was associated with depres-
sion symptoms further enriches the view illustrated in
the diathesis-stress model that personality factors are
associated with depression symptoms [44]. Longitudi-
nal investigations have shown that heightened neuroti-
cism predicts the onset of depression symptoms [45].
Individuals with high neuroticism may adopt maladap-
tive emotion regulation strategies that consume more
cognitive resources, induce greater neurological activa-
tion, and produce a higher level of stress, which may in
turn raise the likelihood of depression symptoms [46].
The observation that depression symptoms was associ-
ated with social aggression extends the acting out model
of depression symptoms [47], which suggests that indi-
viduals high in depression symptoms are more likely to
engage in socially aggressive behaviors such as spreading
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rumors. In summary, individuals high in neuroticism are
less resilient to stressful life events and prone to depres-
sive experiences that exacerbate negative cognitions and
emotions, which, in turn, may promote socially aggres-
sive behaviors.

The moderating role of perceived social support
Neuroticism is more strongly linked to depression symp-
toms in individuals with low compared to high perceived
social support (see Fig. 2). In other words, as perceived
social support decreases, the association between neu-
roticism and depression symptoms become stronger. The
finding that perceived social support moderated the neu-
roticism-depression pathway supports our third hypoth-
esis, which is based on the Buffering model of perceived
social support [31] and the interaction of perceived social
support with personality factors to predict psychologi-
cal symptoms, as has been found in earlier research [48].
According to the Buffering model, not all individuals with
high levels of neuroticism experience depression symp-
toms. Other factors, such as having a strong social sup-
port system, can motivate individuals to adopt positive
coping styles, thus reducing the likelihood of depression.
In this sense, perceived social support acts as a protective
factor.

Figure 3 shows that perceived social support moderates
the relationship between neuroticism and social aggres-
sion, which also supports our research hypothesis, and
the view that perceived social support can dissuade the
college students from viewing aggression as an appropri-
ate response to threatening social situations [34]. Specifi-
cally, high levels of neuroticism can cause individuals to
develop sadness or anger rumination, impulsivity, and
hostility toward others, which can lead to increased lev-
els of social aggression. However, when they perceive
social support from peers, family, and significant others,
the association between this personality predisposition
factor and social aggression is mitigated. In other words,
when individuals with high neuroticism levels perceive
social support, their original negative emotions and per-
ceptions may dispelled, thus preventing them from acting
in an aggressive manner.

Surprisingly, perceived social support does not moder-
ate the relationship between depression symptoms and
social aggression. The reason for this unexpected result
may be sampling bias, or data bias. Meanwhile, this result
may be suggesting that perceived social support is dif-
ficult to effectively alleviate the relationship between
depressive symptoms and social aggression in college
students, and direct intervention of depressive symptoms
or exploration of more important psychological mecha-
nisms affecting the correlation between the two is a pre-
requisite for effective prevention.
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Implications of the study

Findings of this study have certain theoretical and prac-
tical implications. Theoretically, these results help to
enhance understanding of the mechanisms underlying
the relationship between neuroticism and social aggres-
sion. Specifically, our data provide a novel emotion-based
perspective on how neuroticism triggers social aggres-
sion, and extend current knowledge about the condi-
tions under which the neuroticism-depression link is
most likely to occur. Regarding practical application, our
results perhaps hint at methods to prevent social aggres-
sion in college students. It seems that personality-based
interventions that aim to improve individuals’ emotional
states and cultivate stable emotions is a valid method to
reduce problematic outcomes. For example, High levels
of neuroticism can be treated through mindfulness-based
cognitive therapy [49]. Specifically, mindfulness inter-
ventions may help high levels of neuroticism individual
to notice the occurrence of unhelpful mental processes,
such as self-criticism, rumination, negative attitudes,
avoidance, and cultivate individuals in developing more
self-compassion, as well as the permission and accep-
tance of difficulties [49]. Intervening in individual’s
depression symptoms can also prevent social aggression.
For example, physical activity can strengthen individu-
als’ brain regions and neural circuits, improve mood and
behavioral regulation [50], and thus, depression symp-
toms can be alleviated through physical activity interven-
tions [51, 52]. In addition, it is also apparent that social
support from parents, classmates, and teachers can help
individuals who seek recognition and support from oth-
ers to reduce social maladjustment and promote men-
tal health [53]. Therefore, university teachers and staff
should do their best to ensure that students know about
the importance of building and maintaining a broad
social support system, as this is a potentially valuable
protective factor against negative outcomes, particularly
among those high in neuroticism.

Limitations and future directions

The study was limited by a number of issues that may
affect the interpretation of our results. First, the gen-
eralizability of the findings is limited by the fact that
the study was conducted only with college students. In
future, the research questions could be extended to other
population groups such as groups of addicts, those incar-
cerated in penitentiaries with aggressive behavior, inti-
mate couples in crisis, and other communities. Second,
the study used a cross-sectional design, meaning that
longitudinal or experimental studies are required to clar-
ify any causal relationships. Third, our analysis was lim-
ited to the mediating role of depression symptoms and
the moderating role of perceived social support. As such,
there may be other important psychological mechanisms
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at play that were not assessed here. Future research is
needed to investigate theses additional mechanisms.

Conclusion

Results of this questionnaire study using a sample of
undergraduates in China found that neuroticism is asso-
ciated with social aggression and that this association is
mediated by depression symptoms. This mediation effect
was found to be moderated by perceived social support.
Specifically, neuroticism is a stronger predictor of depres-
sion symptoms and social aggression in individuals with
low compared to high perceived social support. Findings
may be informative for those interested in designing pre-
vention and intervention campaigns for social aggression,
particularly among college students.
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