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Preface

The normative development of children’s social, emotional, and academic adjustment stems
from sources including both family and peer groups. Parent—child and peer interactions have
unique and significant implications for children, and these social relationships serve as foundations
for feelings of security and belonging. During the socialization process in at-home and in-school
contexts, children display a wide variety of social behaviors. However, several issues require further
exploration. For example, what are the different causal relations that might underlie children’s social
behaviors? What is the trajectory of these social behaviors at different developmental stages? Can
we establish the neural basis for these social behaviors using advanced techniques? In light of these
premises, this reprint aims to advance the literature on the development trajectory of children’s social
behaviors and their cognitive neural mechanisms. The research in this reprint elucidates a broad
range of social behaviors and illustrate relevant empirical evidence, new methodological concerns,

and future directions in this field.

Xuechen Ding and Wan Ding
Editors
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Abstract: Despite empirical findings that prosociality can prevent elementary and secondary school
students from developing psychological maladjustment, little is known about the underlying mecha-
nisms. The goal of the present study was to examine the mediating effects of peer preference and
self-perceived social competence on the associations between prosociality and psychological malad-
justment (i.e., depressive symptoms and loneliness). Participants were 951 students (Mage = 11 years,
442 girls) in Grades 3~7 from Shanghai, China. They completed peer nominations of prosociality and
peer preference and self-report measures of self-perceived social competence, depressive symptoms,
and loneliness. Multiple mediation analyses revealed that: (a) both peer preference and self-perceived
social competence mediated the relations between prosociality and psychological maladjustment, and
(b) a serial indirect pathway (i.e., prosociality — peer preference — self-perceived social competence
— psychological maladjustment) emerged when controlling for age group and gender. These findings
point to potential targets in the prevention and intervention of Chinese students” internalization
of problems.

Keywords: prosocial behavior; psychological maladjustment; peer preference; self-perceived
social competence

1. Introduction

Prosociality refers to one’s tendency to act in a manner that benefits others, and it
manifests in many ways, such as caring, sharing, and helping [1]. As a major aspect of social
competence, prosociality is critical to child and adolescent normative development [2].
Research has shown that elementary and secondary school students who exhibit more
prosociality often report fewer internalizing symptoms, such as depressive symptoms and
loneliness [3-5]. These studies suggest that prosociality may serve as a protective factor
against becoming psychologically maladjusted. Despite consistent evidence linking proso-
ciality to better psychological functioning, the underlying mechanisms that help to account
for these links remain under-investigated [6]. Drawing from contextual-developmental
perspectives [7] and informed by prior research findings [8,9], this study explores the
mediating effects of peer preference and self-perceived social competence in the relations
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between prosociality and psychological maladjustment among a large sample of Chinese
elementary and secondary school students.

1.1. Prosociality and Psychological Maladjustment

Engagement in prosocial behavior necessitates good emotion regulation and social—-
cognitive skills [2]. For example, being prosocial requires the ability to regulate one’s
negative feelings when observing another’s distress [10,11]. Thus, the self-regulation abili-
ties that prosocial students display may help them be less prone to emotional problems. A
growing body of literature has examined the association between prosociality and adoles-
cent psychological maladjustment [12-14], such as depression and loneliness. For example,
longitudinal studies show that prosociality caused a decrease in depressive symptoms in
elementary and secondary school students [3,15,16]. A recent meta-analysis also supports
that prosocial behavior is negatively related to internalizing problems including depression,
although the effect is small [6]. Similar to depression, students with higher prosociality tend
to experience lower levels of loneliness [5,17]. Taken together, this body of research has
stressed that prosocial behavior can work as a protective factor for psychological well-being.
However, how prosociality relates to adolescent psychological maladjustment remains
relatively unclear. Understanding the underlying mechanisms of these relations will help
to understand the key variables related to prosociality that may closely affect students’
psychological well-being.

1.2. Peer Preference and Self-Perceived Social Competence as Potential Mediators

In addition to direct relations, prosociality is likely to be related to decreased depressive
symptoms and loneliness indirectly through peer preference and self-perceived social
competence. According to the contextual-developmental perspective [7], cultural values
provide a basis for social evaluations of children’s behaviors, which may in turn shape
children’s developmental outcomes. In Chinese society where interpersonal harmony
is emphasized, prosocial behavior is highly encouraged and regarded as a behavioral
virtue that contributes to effective group functioning [18]. Accordingly, students with high
prosociality are likely to receive positive feedback from their peers, as shown in higher peer
preference (i.e., likeability) [3,7,19]. Being well-liked and preferred by peers may provide
students with more opportunities to receive instrumental help and emotional support from
peers, which ultimately contribute to their fewer internalizing problems, such as depressive
symptoms and loneliness [5,20]. The mediating effect of peer preference on the relation
between prosociality and psychological maladjustment has been investigated once. In this
study, researchers found that students with high levels of prosociality were more preferred
and well-liked by their peers, which in turn reduced their depressive symptoms [3].

Aside from peer preference, self-perceived social competence may be the other po-
tential mediator that can explain the relations between prosociality and psychological
maladjustment. Self-perceived social competence refers to one’s subjective perceptions of
competence or adequacy in the social domain of functioning [21]. Children’s social behav-
iors have long been linked to their self-perceived competence [22,23]. Prosocial students
may regard their sense of self, especially their social selves, in a more favorable light. This
is because taking prosocial actions may enable individuals to feel valued and needed by
others, which bolsters feelings about the social self [24]. Research has shown that proso-
ciality is linked to higher levels of general self-worth and social worth [24,25]. Cognitive
theories of internalizing disorders posit that individuals with adaptive self-schemas are
less vulnerable to developing internalizing problems [26,27]. The positive self-perception
is thus thought to protect elementary and secondary school students from developing
psychological problems [28,29].

Peer preference and self-perceived social competence may mediate the relations be-
tween prosociality and psychological maladjustment in a serial manner. The competency-
based model suggests that peer experiences, such as peer preference, may impact self-
perceptions of one’s ability to function in the social domain (i.e., self-perceived social
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competence) [26,28,30,31]. As discussed above, prosocial adolescents are usually accepted
and well-liked by peers [3,7], and they may integrate positive feedback from peers into
their sense of social self, which leads them to perceive that they are socially accepted and
competent. This high level of self-perceived social competence, in turn, could mitigate
the risk of experiencing depression and loneliness. Consistent with this theorizing, self-
perceived social competence has been found to mediate the link between peer rejection
and children’s internalizing problems [32]. In this study, the authors found that socially
rejected children had poorer self-perceived social competence, which in turn heightened
the risk for internalizing problems. Therefore, incorporating the contextual-developmental
perspective, cognitive theories of internalizing disorders, the competency-based model,
and the empirical evidence reviewed above, we proposed that students with high proso-
ciality would be more preferred and accepted by their peers; subsequently, high levels of
peer preference would relate to increased self-perceived social competence, which in turn
reduced their experiences of depression and loneliness.

1.3. The Present Study

Although previous studies found that prosociality is related to decreased depressive
symptoms and loneliness among elementary and secondary school students [3-5], few
examined the mechanisms that account for the relations. Therefore, the present study aimed
to examine whether peer preference and self-perceived social competence act as mediators
of the relations (see Figure 1). Grounded on the relevant theories and empirical studies
reviewed above, in the present study, we propose the following hypotheses: (a) prosociality
will be directly and negatively related to loneliness and depressive symptoms but positively
related to peer preference and self-perceived social competence, while peer preference and
self-perceived social competence related to loneliness and depressive symptoms negatively.
(b) Prosociality will be linked with psychological maladjustment through its negative
associations with peer preference and self-perceived social competence in a serial way.
That is, prosociality would be related to greater peer preference, which in turn would be
related to higher levels of self-perceived social competence. Higher self-perceived social
competence would then be related to decreased depressive symptoms and loneliness (see
Figure 1).

+ Self-perceived
Peer preference .
social competence
+ a—
+ —
Prosociality Loneliness
+ Self-perceived
Peer preference .
social competence
+ —
+ —
Prosociality Depressive symptoms

Figure 1. Hypothesized conceptual model.
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2. Method
2.1. Participants

Participants in this study were 951 students (Mag = 11 years, 442 girls,
range = 8.75 years~13.34 years) in Grades 3~7 from a public elementary school and a
public secondary school in the urban area of Shanghai. Both schools are typical elemen-
tary and secondary schools in urban areas of China, and almost all the students from
these two schools have successfully graduated. The sample included 181 third graders
(18.7%), 240 fourth graders (24.8%), 169 fifth graders (17.5%), 180 sixth graders (18.6%),
and 181 seventh graders (18.7%). All participants in this sample were of the majority
Han nationality.

2.2. Procedure

Students completed peer nominations and self-report measures that were group-
administered during class time on a school day. The administration of the measures was
carried out by trained researchers (i.e., graduate students). All students in the schools were
invited to participate with no criteria for exclusion. Extensive explanations of the procedure
and measures were provided during data collection. All subjects gave their informed
consent for inclusion before they participated in the study. The study was conducted in
accordance with the Declaration of Helsinki, and the protocol was approved by the Ethics
Committee of Shanghai Normal University (No. 2023026). Recruitment and data collection
were all completed in September 2021.

2.3. Measures
2.3.1. Prosociality

Prosociality was measured using a peer-nomination measure adapted from the Revised
Class Play [33]. Consistent with the procedure outlined by Masten [34], participants were
asked to nominate up to three classmates who best fit each of the three descriptors assessing
aspects of prosocial behavior (e.g., “Helps others when they need it”, “Is polite to others”).
Both same-gender and cross-gender nominations were allowed, and self-nominations were
not allowed. Nominations each child received from all classmates for each item were
totaled and standardized within the class to form an index of prosociality. The measure
was used and shown to be reliable and valid in other studies with Chinese children [35].
The internal reliability (Cronbach’s alphas) of the measure is 0.89 in this study.

2.3.2. Depressive Symptoms

Participants” depressive symptoms were assessed using a 14-item measure of the Chil-
dren’s Depression Inventory (CDI) [36]. Each item consists of three alternative responses
(e.g., “Ifeel like crying every day”, “I feel like crying most days”, and “I feel like crying once
in a while”). Children were asked to choose one that best describes them in the past two
weeks. Following the procedure outlined by Kovacs [36], the average score of depressive
symptoms was computed, with higher scores indicative of more depressive symptoms.
The measure has been demonstrated to be reliable and valid in Chinese children [3,37,38].
In this study, the internal consistency coefficient of the scale was 0.87.

2.3.3. Loneliness

Loneliness was assessed by a self-report measure, adapted from Asher [39]. The
16 items assess the individual’s experiences with loneliness, such as feeling isolated, having
few close relations, or feeling left out. The average score of loneliness was computed,
with higher scores indicative of greater feelings of loneliness. The measure has been
demonstrated to be reliable and valid in Chinese children [40-42]. The internal consistency
coefficient of the scale was 0.92 in this study.
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2.3.4. Peer Preference

Participants were asked to nominate up to three classmates with whom they most
liked to be around (i.e., positive nominations) and three classmates with whom they least
liked to be around (i.e., negative nominations). Nominations received from all classmates
were totaled and standardized within classrooms to account for different sizes of classes.
Peer preference was calculated by subtracting negative nomination scores from positive
nomination scores [43]. The procedure has been used in Chinese children [40,44,45].

2.3.5. Self-Perceived Social Competence

Students’ self-perceived social competence was assessed using the social competence
subscale of the Self-Perception Profile for Children (SPPC) [46]. The subscale consists of
six items. Each item consists of two opposite descriptions (e.g., “Some kids know how to
become popular” BUT “Other kids do not know how to become popular”). Children were
asked to choose the description that best fits and then indicate whether the description is
somewhat true or very true for them. Thus, each item is scored on a four-point scale with a
higher score reflecting a higher self-perceived social competence. The measure has been
demonstrated to be reliable and valid in Chinese children [47,48]. The internal consistency
coefficient of the scale in this study was 0.83.

2.4. Analytic Plan

Data were analyzed using SPSS 25.0 and SPSS PROCESS macro 4.0 software [49].
Firstly, descriptive statistics and Pearson correlations were conducted for the main study
variables. We then used the PROCESS macro to test the hypothesized multiple mediation
models. In PROCESS, model six was applied to examine the mediating effect of peer prefer-
ence and social self-perception on the associations between prosociality and psychological
maladjustment. Mediation analyses were conducted using the 5000 bootstraps sampling
method to generate 95% bias-corrected confidence intervals (CI) for all the indexes. When
zero was not included in the 95% CI, the effects were considered statistically significant.
Age group and gender were included in the models as covariates.

3. Results
3.1. Descriptive Statistics

Means and standard deviations for and intercorrelations among study variables are
presented in Table 1. The results showed that prosociality was positively correlated with self-
perceived social competence and peer preference but negatively correlated with loneliness
and depressive symptoms, whereas self-perceived social competence and peer preference
were negatively correlated with loneliness and depressive symptoms.

Table 1. Means, standard deviations, and correlations among all variables (N = 951).

Correlations
Variables M SD

1 2 3 4 5
1. prosociality 0.00 1.00 1
2. loneliness 1.92 0.73 —0.23 ** 1
3. depression 1.41 0.35 —0.17 ** 0.64 ** 1
4. SPSC 2.96 0.69 0.25 ** —0.77 ** —0.59 ** 1
5. PP 0.00 1.59 0.46 ** —0.032 ** —0.22 ** 0.28 ** 1

Notes: SPSC = Self-Perceived Social Competence; PP = Peer Preference; M = mean value; SD = standard deviation.
*%
p <001

A multivariate analysis of variance (MANOVA) was conducted to examine the overall
effects of gender (boys, girls), age group (elementary school, secondary school), and their
interactions on study variables. Results indicated that there were significant main effects
of gender, Wilks” A = 0.94, F (5, 893) = 10.01, p < 0.001, and age group, Wilks” A = 0.94,
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F (5, 893) = 10.01, p < 0.001. Follow-up univariate analysis revealed that compared to
boys, girls had higher scores on peer preference, F (1, 891) = 15.13, p < 0.001, 772 = 0.01,
and prosociality, F (1, 891) = 58.32, p < 0.001, 772 = 0.05. Secondary school students had
higher levels of depression than students in elementary school, F (1, 891) = 25.21, p < 0.001,
1% = 0.05. There was also a significant interaction between gender and age, Wilks’ A = 0.97,
F (5, 893) =4.29, p < 0.001. Specifically, boys had higher level of depression and loneli-
ness than girls in elementary school, whereas girls had higher score of both depression
and loneliness in secondary school (depressive symptoms: (F (1, 897) = 5.79, p < 0.05,
172 = 0.01); loneliness: (F (1, 897) = 15.12, p < 0.001, ;72 =0.02). For self-perceived social com-
petence, girls had higher self-perceived social competence than boys in elementary school,
(F (1,897) = 6.82, p < 0.05, 5> = 0.01), but boys had higher self-perceived social competence
than girls in secondary school. On the other hand, girls had higher scores on prosocial
behavior and peer preference in elementary school (prosociality: F (1, 897) =9.12, p < 0.05,
1% = 0.01; peer preference: (F (1,897) = 7.81, p < 0.05, #*> = 0.01), but there was no significant
difference in secondary school.

3.2. Testing Multiple Mediation Models

Model six of PROCESS was used to test our hypothesized multiple mediation models,
with separate models evaluated for each dependent variable. The results of our mod-
els are shown in Figures 2 and 3 and Table 2. In the model with depressive symptoms
as the dependent variable (Figure 2), prosociality was positively related to peer prefer-
ence (a; = 0.45, p < 0.001), which, in turn, was negatively related to depressive symptoms
(b1 = —0.07, p = 0.025). The indirect effect of prosociality on depressive symptoms through
peer preference was significant (a;b; = —0.03, 95% CI [-0.06, —0.01]), thus demonstrating
that peer preference served as a mediator. In addition, prosociality was positively related to
self-perceived social competence (a; = 0.16, p < 0.001), which, in turn, was negatively related
to depressive symptoms (b, = —0.56, p < 0.001). The indirect effect of prosociality on de-
pressive symptoms through self-perceived social competence was significant (a;by = —0.09,
95% CI [—0.13, —0.05]), thus demonstrating that self-perceived social competence served
as a mediator. Moreover, peer preference was positively related to self-perceived social
competence (d; = 0.21, p < 0.001). The serial mediating effect of prosociality on depres-
sive symptoms through peer preference and self-perceived social competence was also
significant (a;dib, = —0.05, 95% CI [-0.07, —0.04]).

Table 2. Total, direct, and indirect effects of prosociality (X) on depressive symptoms and loneliness
(Y) through peer preference (M1) and self-perceived social competence (M2).

95% CI
Dependent Variable Effect Estimate SE
Lower Upper
Depressive symptoms
Total effect —0.19 0.03 —0.2593 —0.1284
Direct effect —0.02 0.03 —0.0757 0.0445
Total indirect effect —0.18 0.02 —0.2221 —0.1323
Indirect effect (X—M1—Y) —0.03 0.02 —0.0608 —0.0009
Indirect effect (X—M2—Y) —0.09 0.02 —0.1292 —0.0531
Indirect effect (X—=M1—-M2—-Y) —0.05 0.01 —0.0742 —0.0357
Loneliness
Total effect —0.24 0.03 —0.3047 —0.1720
Direct effect 0.01 0.02 —0.0332 0.0629
Total indirect effect —0.25 0.03 —0.3005 —0.2001
Indirect effect (X—M1—Y) —0.06 0.01 —0.0827 —0.0322
Indirect effect (X—M2—Y) —0.12 0.03 —0.1714 —0.0733
Indirect effect (X—M1—-M2—Y) —0.07 0.01 —0.0957 —0.0464
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In the model with loneliness as the dependent variable (Figure 3), prosociality was
positively related to peer preference (a; = 0.45, p < 0.001), which, in turn, was negatively
related to loneliness (b; = —0.13, p < 0.001). The indirect effect of prosociality on loneli-
ness through peer preference was significant (a;jb; = —0.06, 95% CI [—-0.09, —0.04]), thus
demonstrating that peer preference served as a mediator. In addition, prosociality was
positively related to self-perceived social competence (a; = 0.16, p < 0.001), which, in turn,
was negatively related to loneliness (b, = —0.74, p < 0.001). The indirect effect of prosocial-
ity on loneliness through self-perceived social competence was significant (asb, = —0.12,
95% CI[—0.17, —0.07]), thus demonstrating that self-perceived social competence served
as a mediator. Moreover, the serial mediating effect of prosociality on loneliness through
peer preference and self-perceived social competence was also significant (a;dib, = —0.07,
95% CI [-0.09, —0.05]).

d,=0.21 Self-perceived

Peer preference .
social competence

a, =045

4,=0.16 b,

Prosociality By Depressive symptoms
c'=—0.

Figure 2. The multiple mediation role of peer preference and self-perceived social competence
in the relation between prosociality and depressive symptoms. Note: Values reflect standardized
coefficients. Age and gender were controlled for as covariates.

d, =021 Self-perceived
social competence

Peer preference

a,=0.45

a,=0.16 b,

Prosociality oo Loneliness
¢ =V

Figure 3. The multiple mediation role of peer preference and self-perceived social competence in the
relation between prosociality and loneliness. Note: Values reflect standardized coefficients. Age and
gender were controlled for as covariates.

4. Discussion

Previous research has shown that prosociality is critical to child and adolescent social
functioning [2]. Elementary and secondary school students with high levels of prosociality
often report lower levels of internalizing symptoms, such as depressive symptoms and
loneliness, which suggest that prosociality may serve as a protective factor for developing
psychological maladjustment [3-5]. However, the mechanisms that might help to explain
the association between prosociality and psychological maladjustment are not well un-
derstood. Especially considering the function of peer preference and self-perceived social
competence during preadolescence and early adolescence. Accordingly, in the present
study, we evaluated a complex conceptual model to examine the mediating effects of peer
preference and self-perceived social competence on the associations between prosociality
and psychological maladjustment. Multiple mediation analyses indicate that the associ-
ation between prosociality and psychological maladjustment is mediated by both peer
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preference and self-perceived social competence. Additionally, a serial indirect pathway
was observed when controlling for age group and gender.

4.1. The Mediation Role of Peer Preference and Self-Perceived Social Competence

In this study, it was found that prosocial behavior may prevent elementary and sec-
ondary school students from psychological symptoms. According to the results of this
study, peer preference mediates the relations between prosociality and psychological mal-
adjustment. It is consistent with previous findings that showed the reciprocal association
between prosocial behaviors and peer relations, namely, positive social behaviors promote
good peer relations and vice versa [50,51]. Moving beyond that, peer difficulties, such as
low social preference, have been shown to affect children’s symptoms of depression from
kindergarten [52]. This effect may even last through adolescence [53]. The link from proso-
cial behavior to peer interaction and then to psychological adjustment can be explained by
the contextual-developmental perspective [7]. Cultural values offer a framework for social
assessments of children’s behaviors, which can subsequently shape their developmental
trajectories. In Chinese culture, where promoting interpersonal harmony is emphasized,
prosocial behavior is encouraged and esteemed as a moral virtue that facilitates the smooth
functioning of the peer network [18]. Consistently, studies had reported that students with
prosocial behaviors (such as politeness, helping others, leadership, etc.) generally had sup-
portive peers and were favored by teachers. [54,55]. These positive interaction experiences
enable them to meet their own social, psychological, and instrumental needs and their
emotional experience of decrease in depression and loneliness accordingly. This finding
provided new evidence for the relations between prosocial behavior and psychological
symptoms through peer preference, which is in line with the perspective of contextual-
developmental. In Chinese culture, helping others is a sign of personality sublimation, and
students who interact with each other under this value will be preferred by their peers and
thus reducing their depressive symptoms and loneliness.

In the present study, self-perceived social competence is another potential mediator
that can explain the relations between prosociality and psychological maladjustment. Self-
perceived social competence can be defined as the degree to which people’s judgments
of how they are seen by others are correct [56]. Children’s social behaviors have long
been linked to their self-concept, and studies have found a significant correlation between
self-concept and cooperative behavior [17,18,57]. Prosocial behavior enables individuals
to retain their sense of self, especially their social selves, in a more favorable light because
they may feel valued and needed by others, bolstering feelings about the social self eventu-
ally [24]. On the other hand, according to sociometer theory, perceptions of peer approval
are regarded as essential for assessments of one’s worth as a person. Further, adolescents
start to evaluate themselves on a variety of life domains, including their social roles and
integration in peer groups [29,58,59]. Consistent with prior findings, this study provided
evidence that prosocial behavior can be used as a protective factor to allow individuals to
experience less psychological maladjustment. The high level of prosociality is positively
connected with self-perceived social competence, which mirrored the results that prosocial-
ity is linked to higher levels of general self-worth and social worth [24,25], and the positive
self-perceived social competence, in turn, may protect elementary and secondary school
students from developing psychological problems [28].

4.2. The Serial Multiple Mediation Model

This study further found that peer preference and self-perceived social competence
play a serial mediation role between prosociality and psychological maladjustment. It
provides evidence of a positive connection between peer preference and self-perceived
social competence, which is partly consistent with previous research; adolescents who
report being rejected by their peers have higher levels of depression and loneliness and
lower levels of self-esteem and perceived self-competence [14,30]. Humanism emphasizes
the individual and social potential and agency of human beings. Humanists believe that
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loneliness is an individual’s subjective feeling about the number of friends and quality
of friendship as well as the evaluations of their basic social skills. Students feel lonely
when the quantity and quality of their social networks are lower than expected [60]. Hymel
and colleagues have explained the relations between loneliness and social status from the
perspective of social cognition. They believe that children’s loneliness and their actual social
status among peers is the individual’s perceived level of interpersonal relations mediated
by social cognition [61]. Dodge devised a model of social information processing, which
stresses the cognitive steps in evaluating social situations. Those students who have defects
or deviations in social information processing will encounter difficulties in interacting
with their peers and be negatively evaluated by their peers and vice versa [62]. Different
social statuses will cause elementary and secondary school students to know the world
and themselves in different ways. Rejected students may adopt self-defensive attributions,
and they will also adopt withdrawal methods when solving problems and interacting
with peers, resulting in the deviated cognition of social networks and themselves [61].
Similar to the previous studies, this analysis found that students with high social self-
perception have significantly lower loneliness than students with low self-perceived social
competence [54]. Group feedback that students with different social statuses received
can also affect children’s cognitive and behavioral responses, thereby causing changes
in children’s self-perception, including social self-perception [61]. As mentioned above,
under the cultural orientation of harmony in China, prosocial students are well-liked. These
students are more likely to develop positive self-perception, including social self-perception,
which can reduce adjustment difficulties consequently.

5. Conclusions

The limitations and suggestions of this study are as follows. First, although the
proposed mediation models are grounded in strong theoretical frameworks and empirical
studies, the possibility of reciprocal relations between some study variables cannot be
ruled out due to the cross-sectional nature of our data. For example, the relations between
prosociality and depressive symptoms may be bidirectional [3], and effect of prosociality,
peer preference, and self-perceived social competence on psychological maladjustment
may be reciprocal. Relatedly, there may be biases when mediation effects are examined
using cross-sectional data [62]. To address these limitations, it is recommended that future
research adopt a multiple-wave longitudinal design, which will allow for the testing of
mediation effects as well as the examination of directional and transactional processes over
time [63]. Second, data were derived from self-reports, and the social desirability effect
may affect the accuracy of the results. In the future, prosocial behavior and psychological
maladjustment together with their associations can be studied through interviews and
other methods. Third, children in their preadolescence and early adolescence phase are
in an important stage of individual development, and their prosocial behavior is easily
affected by other factors in their daily life, such as their development of the theory of mind
and popularity goals [64,65]. Therefore, in the future, these variables could be included
as an endorsement of boundary conditions in this model to further explore the impact
of other factors on prosocial behavior and the psychological mechanism. Fourth, this
study had a limited age range from middle childhood to early adolescence, and the long-
term developmental differences could not be explained. In the future, studies can use an
extended age group from early childhood to adulthood.

In conclusion, our study tested a serial mediation model of peer preference and self-
perceived social competence as mediators between prosocial behavior and psychological
maladjustment among Chinese elementary and secondary students. The results suggested
that prosociality may be related to greater levels of peer preference, which in turn may be
associated with higher levels of self-perceived social competence. Higher self-perceived
social competence would then be related to decreased psychological maladjustment (i.e.,
depressive symptoms and loneliness) among students of elementary and secondary school
in Chinese culture. The mechanisms of these relations may inform prevention and early in-
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tervention programs for internalizing problems through the strength of prosociality among
elementary and secondary school students. Role play and social cognition training about
prosocial behaviors can shape students’ perceptions, especially self-perceived social com-
petence, correctly. Additionally, subjective evaluation (self-perceived social competence) of
peer interaction and objective assessment from peers (nominations from their social group)
are important characteristics of peer relations to include in research investigating peer
relations in adolescence [62]. Therefore, the current study assessed peer relations from both
subjective and objective perspectives when examining their links between prosocial behav-
ior and psychological symptoms, which extends the field of the effect of peer interaction on
psychological maladjustment.
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Abstract: Harsh discipline during childhood (psychological aggression and corporal punishment) has
been found to be an early risk factor for adolescent aggressive behavior. However, previous studies
have mainly examined the relationship between harsh discipline as a whole and the level of adolescent
aggressive behavior. This study investigates the effects of childhood psychological aggression and
corporal punishment on the initial levels and rate of change in adolescent aggressive behavior, as
well as the mediating role of self-compassion in this relationship. Using cluster sampling, a three-
wave follow-up assessment was conducted on 1214 high-school students (60.7% boys; mean age at
Wave 1 =15.46 £ 0.71). The results showed that childhood psychological aggression and corporal
punishment had a positive predictive effect on the development level of adolescent aggressive
behavior. However, only childhood psychological aggression significantly directly attenuated the
decline rate of adolescent aggressive behavior. In addition, both childhood psychological aggression
and corporal punishment indirectly affected the initial levels and growth rate of adolescent aggressive
behavior through self-compassion. These findings could provide potential targets for prevention and
intervention programs aimed at improving aggressive behavior in Chinese adolescents.

Keywords: psychological aggression; corporal punishment; self-compassion; aggressive behavior;
developmental trajectories

1. Introduction

Adolescent aggressive behavior is an important social issue that requires attention
globally. It can be defined as any behavior directed towards oneself or others with the
intention of causing harm [1]. A recent report by the World Health Organization (WHO)
estimated that four out of ten young people aged 10 to 29 had engaged in physical conflicts
with others in the year prior to the study, and approximately one-fourth of adolescents
experienced bullying in the past month [2]. Additionally, schools may be the most common
setting for adolescent aggressive behavior, which includes verbal abuse, physical fights, and
self-harm, posing serious threats to students’ physical and psychological well-being and
school safety [3,4]. Previous research has shown that adolescent aggressive behavior can
lead to irreparable harm for both the aggressors and victims, including emotional distress,
academic disengagement, social difficulties [5,6], and even future criminal behavior that
is closely associated with aggressive behavior during this period [7]. Therefore, gaining a
deeper understanding of adolescent aggressive behavior and exploring the mechanisms
of its risk factors are of great significance for the positive development of adolescents.
This study aims to explore the relationship between childhood harsh discipline and the
development of adolescent aggressive behavior, as well as the potential mediating role of
self-compassion in this association.

Adolescence is a critical period for the development of aggressive behavior [8], which
can be manifested through both the initial level and the rate of change. The social-cognitive

13



Behav. Sci. 2023, 13,725

information-processing model of aggression [9] suggests that harsh and punitive parenting
styles by parents are important risk factors for adolescents” adoption of aggression as a
problem-solving strategy. Therefore, the developmental changes in adolescent aggressive
behavior may be related to the experiences of harsh parenting during childhood. Harsh
discipline is a common form of negative parenting during childhood, including harsh
psychological aggression and corporal punishment [10]. Previous research has found that
parents often employ harsh parenting styles during childhood to teach social norms and
correct undesirable behavior [11]. However, adults who have experienced harsh discipline
during childhood have been found to exhibit more external aggressive behavior in daily
life [12]. It is worth noting that only a few studies have explained the relationship between
harsh discipline and the level of adolescent aggressive behavior development [13], and
there has been limited attention to the impact of harsh discipline on the rate of change in
adolescent aggressive behavior. Moreover, existing research on the relationship between
parental harsh discipline and children’s aggressive behavior has mainly focused on corporal
punishment or overall harsh discipline, while little attention has been paid to the unique
effects of two common types of harsh discipline, psychological aggression and corporal
punishment, and the underlying mechanisms between the two and adolescent aggression.

1.1. Relationship between Psychological Aggression/Corporal Punishment during Childhood and
Developmental Changes in Adolescent Aggressive Behavior

Adolescence is often referred to as a period of “storm and stress”, characterized by
heightened fluctuations in emotions and interpersonal distress [14], as well as a height-
ened desire for sensation seeking and risk taking [15]. Meanwhile, the brain mechanisms
and neural circuits associated with aggressive behavior are in a state of developmental
mismatch or imbalance during this period, which may make it difficult for adolescents
to regulate and inhibit their aggressive impulses, increasing the risk of engagement in
aggressive behavior [16]. Although previous research indicates that the majority of ado-
lescents show an overall decline in aggressive behavior as they age [17,18], there is still a
subset of adolescents who exhibit persistently high levels of aggression [17,19]. Moreover,
considering that the consequences of aggressive behavior often accumulate and may have
long-lasting negative effects on subsequent outcomes [20,21], further exploration of risk
factors that contribute to the development of adolescent aggressive behavior is necessary.
Additionally, there are distinctions between the initial level and developmental trajecto-
ries of aggressive behavior [22]. The former reflects both the development of adolescent
aggression and significantly predicts future levels of aggression [23], whereas the latter
reflects the rate of change in adolescent aggressive behavior. Therefore, examining both
the initial level and the rate of change in adolescent aggressive behavior is conducive to
further revealing the pattern of change in adolescent aggressive behavior and the role of
risk factors in the developmental changes in adolescent aggressive behavior.

In recent years, there has been increasing attention on the impact of harsh discipline
on the development of aggressive behavior in children and adolescents [24,25]. Researchers
have distinguished between psychological aggression and corporal punishment within
harsh discipline. Psychological aggression refers to the use of language and symbolic behav-
iors by parents to cause psychological pain or fear in children, while corporal punishment
involves the use of physical force to make children experience pain, without the intention
to cause deliberate harm [26], both of which are widely used by parents in childhood.
The social-cognitive information-processing model of aggression suggests that both types
of harsh discipline may provide children with negative examples of physical and verbal
aggression, making them more likely to adopt the same strategies to cope with emotions or
interpersonal problems in the future. Furthermore, various forms of corporal punishment
have been found to be risk factors for different stages of aggressive behavior [27,28]. In
contrast, previous research has paid less attention to the relationship between psychological
aggression and the development of aggressive behavior. Compared to physical violence,
psychological aggression is more common and hidden, and some parents may not even be
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aware of the potential threats to their children’s future development posed by this parenting
style [11,29]. However, similar to corporal punishment, parental psychological aggression
may also increase children’s aggressive behavior [25,30]. Therefore, it is necessary to com-
prehensively examine the potential adverse effects of childhood psychological aggression
and corporal punishment on the development of adolescent aggressive behavior.

Additionally, there is limited evidence indicating a relationship between harsh disci-
pline and the initial level and rate of change in adolescent aggressive behavior. Research
with children by Prinzie et al. [31] suggests that higher levels of coercive parenting be-
haviors by parents are associated with higher initial levels of child aggressive behavior
and slower declines. Moreover, Baydar and Akcinar [32] found that harsh parenting at
age 4 positively predicts the developmental trajectory of aggressive behavior in children
aged 4-7. These two studies are most relevant to the research question proposed in this
study, but neither of them distinguishes between psychological aggression and corporal
punishment, and Baydar and Akcinar only examined the parenting styles of mothers.
Furthermore, the developmental characteristics of aggressive behavior during childhood
and adolescence may differ [33]. In contrast, this study will comprehensively examine the
impact of experiencing different types of harsh discipline during childhood on the initial
level and rate of change of aggressive behavior during adolescence. Based on the literature
mentioned above, we propose the following hypotheses:

Hypothesis 1. Aggressive behavior continues to develop during adolescence and shows a declining
trend.

Hypothesis 2. Parental psychological aggression and corporal punishment in children positively
and directly predict the initial level of adolescent aggressive behavior.

Hypothesis 3. Parental psychological aggression and corporal punishment in children negatively
predict the rate of change of adolescent aggressive behavior.

1.2. The Mediating Role of Self-Compassion

The general aggression model [34,35] and recent research suggest that self-compassion
may serve as a potential mediator between harsh discipline during childhood and the
development of aggressive behavior in adolescence [13]. In this model, negative parenting
styles experienced in childhood serve as distal environmental factors that increase the likeli-
hood of engaging in aggressive behavior by interfering with an individual’s internal states
(i.e., cognition, affect, and arousal) [34]. Self-compassion refers to adopting a supportive,
connected, and present attitude when experiencing failure, inadequacy, and suffering [36].
This adaptive cognitive-emotional regulation strategy consists of three relative components:
self-kindness rather than self-judgment, mindfulness rather than overidentification, and
recognition that one’s pain and struggles are part of shared humanity rather than isolated
experiences [37].

Firstly, childhood psychological aggression and corporal punishment may impair
adolescent self-compassion. Evidence exploring the developmental pathways of self-
compassion suggests that self-compassion stems from positive interactions with caregivers
in childhood (for reviews, see [36,38]). Specifically, parents who express care and warmth
may guide children in forming positive beliefs about themselves and their relationships
with others, leading to a tendency to provide support for themselves and others [39].
Conversely, children who are chronically exposed to low-warmth, high-rejection parenting
environments are more likely to perceive the external environment as hostile and unsafe
and view themselves and others negatively, thus making it difficult for them to develop self-
compassion [40]. Once such internal processing patterns are formed during childhood, they
may persist into adolescence and influence the development of aggressive behavior [38].

In addition, self-compassion may reduce the occurrence and development of adoles-
cent aggressive behavior. Previous research in adult samples has shown that individuals
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with self-compassion are more accepting of their own and others’ flaws, exhibit more
positive interpersonal behaviors, and display less detachment, control, and verbal or phys-
ical aggression, compared to individuals lacking self-compassion [13,41,42]. However,
representative evidence for adolescents is lacking in such studies. Moreover, there is a
lack of focus on the development trajectory of aggressive behavior rather than its level
of development. Adolescence is a unique period of self-awareness development, during
which individuals become increasingly concerned about their own successes and setbacks,
and their understanding of these events may directly influence their coping strategies with
themselves and others [43]. Therefore, it is necessary to enhance understanding of the
role of self-compassion in reducing the initial level and rate of development of adolescent
aggressive behavior.

In conclusion, we have reason to believe that self-compassion may mediate the re-
lationship between harsh discipline during childhood and the development changes of
adolescent aggressive behavior. However, this hypothesis has received limited attention
and it is not yet clear how different forms of harsh discipline are linked to the initial
level and rate of development of adolescent aggressive behavior through self-compassion.
Based on the above theory and the findings of previous studies, we propose the following
hypotheses:

Hypothesis 4. Self-compassion mediates the relationship between psychological agqression during
childhood and the initial level/development rate of adolescent aggressive behavior.

Hypothesis 5. Self-compassion mediates the relationship between corporal punishment during
childhood and the initial level/development rate of adolescent aggressive behavior.

1.3. Current Study

This study aims to further explore the relationship between harsh discipline during
childhood and the development of adolescent aggressive behavior and to reveal the po-
tential mechanisms underlying this relationship. The main research objectives include:
(1) exploring the developmental changes of adolescent aggressive behavior; (2) simul-
taneously examining the impact of psychological aggression and corporal punishment
during childhood on the initial level and rate of change of adolescent aggressive behavior;
(3) investigating the mediating role of self-pity in the relationship between psychological
aggression and corporal punishment during childhood and the initial level and rate of
change of adolescent aggressive behavior. Considering that adolescent gender, age, and
SES may have an impact on adolescent aggressive behavior [34,44], this study will control
for these variables in subsequent analyses.

2. Materials and Methods
2.1. Participants

Using a cluster sampling method, high-school students from an urban middle school
in an eastern province of China were selected as the participants for this study. Three
consecutive questionnaire surveys were conducted with a 6-month interval. A total of
1214 questionnaires were distributed in the first test, with the average age of the participants
being 15.46 £ 0.71 years and 60.7% being male. Due to transfers and leaves, 1037 and
964 questionnaires were collected in the second and third tests, respectively.

2.2. Measurements
2.2.1. Harsh Discipline during Childhood

The parental conflict tactics scale, developed by Straus et al. [45] and revised by Leung
et al. [46], was used to assess the level of harsh discipline during childhood as perceived by
adolescents. The psychological aggression and physical punishment subscales consisted
of 16 items on a 7-point scale, with 1 indicating “never” and 7 indicating “almost every
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day”. Participants were asked to recall the frequency of experiencing two types of harsh
discipline from their parents during their childhood. The mean score was calculated, with
higher scores indicating higher levels of harsh discipline from parents. Previous research
has shown that this questionnaire has good reliability and validity when used with Chinese
adolescent populations [26]. The Cronbach’s « for the psychological aggression scale in
this study was 0.86, and for the corporal punishment scale it was 0.96.

2.2.2. Self-Compassion

The Self-Compassion Scale by Neff [47] was used to measure self-compassion in this
study. The scale consists of 26 items and is composed of six subscales: self-kindness,
common humanity, mindfulness, isolation, selfjudgment, and over-identification. The
first three subscales represent the positive aspects of self-compassion, while the last three
subscales reflect the negative aspects of self-compassion (reverse scored). All items were
rated on a 5-point scale (1 = strongly disagree, 5 = strongly agree). The Chinese version
of the scale has been shown to have good reliability and structural validity in Chinese
samples [48]. In the present study, the Cronbach’s « for the scale was 0.87.

2.2.3. Aggressive Behavior

The present study was assessed using the aggression subscale of the Youth Risk Behavior
Questionnaire (YRBS) developed by Brener et al. [49] and adapted by Zhou et al. [50]. The
Chinese version of this scale has been demonstrated to have good reliability and construct
validity in Chinese samples [51]. The aggressive behavior scale includes three items: “engaging
in violent conflicts with others”, “getting into arguments with others”, and “engaging in self-
harming behavior”. Participants rate their behavior on a 3-point scale (1 = never, 3 = almost
always) based on the past six months. In this study, the Cronbach’s « values for adolescent

aggressive behavior at T1, T2, and T3 were 0.77, 0.84, and 0.87, respectively.

2.2.4. Socio-Economic Status

Participants evaluated their subjective socio-economic status (SES) on a scale from
1 to 10, with 10 representing the highest advantage in terms of money, education, and
employment and 1 representing the most disadvantaged position (M = 4.65, SD = 1.40).

2.3. Procedure

First, the purpose, procedures, and instructions of the assessment were explained to
the school leaders and teachers by psychologists. Written informed consent forms from
the parents and adolescents were collected before conducting the online questionnaire
assessment. Specifically, the adolescents were organized by their teachers to fill out the
questionnaire in the school’s computer room. The instructions for the questionnaire clearly
explained the need to answer the questions with as much focus as possible and emphasized
that there were no right or wrong answers; they just needed to provide independent
responses based on their actual experiences. The participants were informed that they
could choose not to complete all the items if they felt uncomfortable or refused to answer.
Additionally, the participants were assured that the collected data would be managed by
the researchers and kept strictly confidential from their teachers. A unique ID number was
assigned to each student for data matching purposes. Finally, ways to seek professional
psychological help and advice were provided at the end of the questionnaire. All materials
and procedures of this study were approved by the Institute Review Board (IRB) of Zhejiang
Normal University; the ethical code is D2020009.

2.4. Data Analysis

Data Integrity: Little’s MCAR test [52] revealed that the missing data in this study
were completely random (x* = 58.43, df = 48, p = 0.14). Therefore, this study utilized
the expectation-maximization (EM)-based multiple imputation method to handle missing
data [53,54].

17



Behav. Sci. 2023, 13,725

In a preliminary step, the critical assumptions of the SEM were examined using SPSS
26.0. Firstly, the normality assumption was tested to determine whether each study variable
approximated a normal distribution. The Shapiro-Wilk test values for childhood psychological
abuse and physical punishment, adolescent self-compassion, and aggressive behavior at corre-
sponding time points were all non-significant (p > 0.05). Additionally, the skewness and kurtosis
values of all variables ranged from 1.08 to 2.34 (<3.29), indicating that the data were approxi-
mately normally distributed [55]. Secondly, the multicollinearity analysis results showed that
the tolerance values for all predictor variables ranged from 0.48 to 0.57 (>0.1), and the variance
inflation factor ranged from 1.05 to 1.75 (<10), indicating the absence of multicollinearity issues
among the predictor variables [56]. Thirdly, the assumption of homoscedasticity was examined.
The Levene’s Test of Equality of Variances showed no statistical differences in the variances of
the outcome variables across groups (0.08 < p < 0.41), indicating that the assumption of equal
variances was met. Based on these results, descriptive statistics and correlation analyses were
performed using SPSS 26.0.

Subsequently, a structural equation model (SEM) was established and analyzed using
Mplus 8.3 in three steps based on the research objectives. First, an unconditional latent
growth model (LGM) was employed to examine the developmental trajectory of adolescent
aggressive behavior [57]. The LGM extracted the intercept and slope when describing the
trajectory of variable development. The intercept represented the initial level of variable
development, with all factor loadings fixed at 1. The slope represented the rate of variable
development. According to the requirements of the LGM, a linear trajectory was fitted in
this study; thus, the factor loadings of the slope were fixed at 0, 1, and 2 [57]. Second, a
conditional latent growth model was developed using data on childhood psychological
aggression and corporal punishment at the first measurement to examine their direct
predictive effects on the intercept and slope of adolescent aggressive behavior. At the
same time, the influence of adolescent gender, age, and SES on the intercept and slope of
aggressive behavior was controlled to reduce potential interference from these variables
on the direct effects of childhood harsh discipline. Third, on the basis of the second step,
the mediating effect of self-compassion between childhood psychological aggression and
corporal punishment and the intercept and slope of adolescent aggressive behavior were
further examined, and the significance of the mediation effect was verified using the
bootstrap method.

3. Results
3.1. Common Methodological Biases

This study controlled and tested the issue of common method bias through three steps.
Firstly, in terms of procedures, this study emphasized anonymity, confidentiality, and the
use of data solely for scientific research during the data collection process. Additionally,
reverse scoring was applied to certain items. Secondly, Harman'’s single-factor test was
conducted to examine the common method bias in the data. The results showed that
10 factors had eigenvalues greater than 1, and the total variance explained by the first factor
was 22.08%, which was below the critical threshold of 40% [58]. Furthermore, this study
aggregated the three items with the highest factor loadings from each scale as corresponding
latent variable indicators [59]. The confirmatory factor analysis of the single-factor model
indicated poor model fit: XZ =4206.36, df =103, CFI = 0.63, TLI = 0.45, RMSEA = 0.23, and
SRMR = 0.15. Therefore, there was no apparent common method bias in this study.

3.2. Descriptive Statistics

The descriptive statistics and Pearson correlation coefficients are presented in Table 1.
The results showed that, both within waves and across waves, there were positive correla-
tions between harsh discipline during childhood, psychological aggression, and adolescent
aggressive behavior. Additionally, self-pity was negatively correlated with harsh discipline
during childhood, corporal punishment, and adolescent aggressive behavior.
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Table 1. Descriptive statistics and correlations among study variables. (N = 1214.)

M £ SD 1 2 3 4 5 6 7 8 9
1. T1IPA 2.65 4 0.92 1
2. T2CP 1.69 & 1.01 0.65 *** 1
3.T25C 3.18 £ 0.40 —0.13 *** —0.12 1
4. T1 AB 141 +£043 0.15 *** 0.19 *** —0.23 *#** 1
5. T2 AB 1.35 +0.40 0.16 *** 0.17 *** —0.24 0.32 *** 1
6. T3 AB 1.31 £ 0.39 0.15 *** 0.17 *** —0.17 *** 0.30 *** 0.26 *** 1
7. Gender - 0.03 -0.07 * 0.01 —0.15** —0.12** —0.09 ** 1
8. Age 15.46 £ 0.71 —0.01 —0.01 0.04 0.02 0.02 0.03 —0.01 1
9. SES 4.65 & 1.40 —0.04 —0.01 0.04 -0.03 —0.07 * —0.03 —0.05 0.04 1
Note. PA = psychological aggression; CP = corporal punishment; SC = self-compassion; AB = aggressive behavior.
*p <0.05,* p < 0.01, ** p < 0.001.
3.3. Development Changes of Adolescent Aggressive Behavior
Latent growth models (LGMs) were used to examine the development trajectory of
adolescent aggressive behavior. The results from the sample of this study (as shown in
Table 2) demonstrated that the model of the development trajectory of adolescent aggressive
behavior fit well and exhibited a linear declining trend. Furthermore, there was a significant
negative correlation between the initial level (intercept) and the rate of change (slope) in
adolescent aggression.
Table 2. Model fit indices with intercepts and slopes for potential growth in adolescent aggressive behavior.
2 Means
x-laf RMSEA CFI TLI SRMR r
Int Slp
Aggressive 0.76 0.00 1.00 1.00 0.01 1.40 * —0.05 010
Behavior

Note. ** p < 0.01, ** p < 0.001.

3.4. Direct Effects of Psychological Aggression and Corporal Punishment during Childhood on the
Initial Level and Rate of Development of Adolescent Aggressive Behavior

Using psychological aggression and corporal punishment during childhood as pre-
dictor variables and adolescent aggressive behavior as the outcome variable, a conditional
growth model was constructed (see Figure 1) to examine whether psychological aggres-
sion and corporal punishment could predict the initial level and rate of development of
adolescent aggressive behavior. The results revealed that after controlling for adolescent
gender, age, and SES, the conditional model fit well 2/ df =1.04, CFI = 0.999, TLI = 0.998,
RMSEA = 0.01). Both psychological aggression and corporal punishment significantly
positively predicted the intercept of adolescent aggressive behavior (§ = 0.42, p < 0.001;
B =0.65, p < 0.001). Additionally, only childhood experience of psychological aggression
directly slowed down the declining rate of adolescent aggressive behavior (8 = —0.09,
p = 0.018), and the direct predictive effect of childhood corporal punishment experiences on
the rate of development of adolescent aggressive behavior was not significant (8 = —0.04,
p = 0.289). This suggests that the higher the level of psychological aggression and corporal
punishment in childhood, the higher the initial level of adolescent aggression, and that
the experience of psychological aggression in childhood impedes the rate of decline in
adolescent aggressive behavior.
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Figure 1. The direct effects model. Int = intercept; Slp = slope. ** p < 0.01, *** p < 0.001. The gender, age,
and SES of adolescents were controlled in the model but not displayed in the figure for clarity of results.

3.5. Mediating Role of Self-Compassion

Based on the direct prediction model, the mediating effect of self-compassion on the
relationship between childhood psychological aggression and corporal punishment and
the development trajectory of adolescent aggressive behavior was examined. The results
showed that the model fit well (x?/df = 1.74, CFI = 0.994, TLI = 0.983, RMSEA = 0.03), and
the final model is shown in Figure 2.

T2 Self Compassion

—0.24*" —0.18" T1 Aggressive
Behavior
1
T1 Psychological 0.64™*
Aggression Int 1
0.15*
1 T2 Aggressive
021 0.18* ~0.10* 5 Behavior
1
—0.33*"
Ti Corporal |~
Punishment t(;_()_l_ _________________ Stp

T3 Aggressive
Behavior

Figure 2. The indirect effects model. Int = intercept; Slp = slope. * p < 0.05, ** p < 0.01, ** p < 0.001.
The gender, age, and SES of adolescents were controlled in the model but not displayed in the figure
for clarity of results.

The direct paths between childhood psychological aggression and corporal punish-
ment, adolescent self-compassion, and the initial level and rate of development of aggres-
sive behavior are shown in Table 3. After controlling for gender, age, and SES, childhood
psychological aggression and corporal punishment significantly and positively predicted
initial levels of adolescent aggression and negatively predicted adolescent self-compassion.
In addition, childhood psychological aggression negatively predicted the rate of decline
in adolescent aggression, and adolescent self-compassion positively predicted the rate of
decline in adolescent aggression.
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Table 3. Direct paths in the vertical intermediation model.

Direct Paths B SE p
PA — SC —0.24 0.04 0.000
PA — Int 0.64 0.07 0.000
PA — Slp —0.33 0.08 0.002
CP — SC —0.21 0.03 0.000
CP — Int 0.15 0.05 0.003
CP — Slp —0.01 0.09 0.942
SC — Int —0.18 0.04 0.000
SC — Slp 0.18 0.08 0.015

Note. PA = psychological aggression; CP = corporal punishment; SC = self-compassion.

Moreover, bootstrapping (repeated sampling 1000 times) was used to validate the
mediating effect of self-compassion. The model included four indirect paths: (1) psy-
chological aggression — self-compassion — intercept of adolescent aggressive behavior;
(2) psychological aggression — self-compassion — slope of adolescent aggressive behavior;
(3) corporal punishment — self-compassion — intercept of adolescent aggressive behavior;
(4) corporal punishment — self-compassion — slope of adolescent aggressive behavior.
The bootstrap results showed that all four indirect paths were significant (see Table 4), indi-
cating that childhood psychological aggression and corporal punishment could indirectly
influence the development of adolescent aggressive behavior, and self-compassion played
a longitudinal mediating role in these association.

Table 4. Indirect paths in vertical intermediation models.

Standardized 95% CI

Indirect Paths B SE P

Low High
PA — SC — Int 0.10 0.01 0.000 0.063 0.173
CP — SC — Int 0.10 0.02 0.000 0.057 0.169
PA — SC — Slp —-0.11 0.01 0.002 —0.197 —0.020
CP — SC — Slp —0.10 0.01 0.004 —0.196 —0.038

Note. PA = psychological aggression; CP = corporal punishment; SC = self-compassion.

4. Discussion

Adolescence was a critical period of individual development, but the imbalance
between physiological maturity and psychological development increased the risk of en-
gagement in aggressive behaviors among adolescents [16]. However, previous studies
predominantly focused on exploring the influencing factors and underlying mechanisms
of adolescent aggressive behavior, lacking attention to the relationship between parent-
ing styles during childhood and the developmental trajectory of adolescent aggression.
Therefore, based on the social-cognitive information-processing models of aggression and
general aggression models, the present study comprehensively explored the relationship
between two typical childhood harsh disciplinary styles, psychological aggression and
corporal punishment, and the initial level and developmental rate of adolescent aggression,
and innovatively examined the mediating role of self-compassion in these relationships.
The findings of this study provided additional evidence for theories related to harsh disci-
pline, adolescent self-compassion, and the development of aggressive behavior. They also
offered valuable insights for preventive and intervention programs aimed at improving
adolescent aggressive behavior.

4.1. Developmental Changes in Adolescent Aggressive Behavior

Consistent with Hypothesis 1 and previous research suggesting a normative develop-
mental trend of decreasing adolescent aggressive behavior with age [17,18], results from
our sample in this study indicated an overall decline in adolescent aggressive behavior
during the measurement period. This may be attributed to the gradual development of the
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brain cortex and the accumulation of social skills, enabling adolescents to consider the ad-
verse consequences of aggressive behavior in the long term and to adopt more appropriate
problem-solving strategies [60]. At the same time, the maturation of self-regulation abilities
also helps adolescents to inhibit their destructive emotions and behavioral responses [61].
Additionally, participants in this study were first-year high-school students who were
transitioning into high-school life at the time of the initial survey. This transition altered
the familiar interpersonal and school environment for adolescents, bringing about more
emotional fluctuations and changes in relationships, which increased the occurrence rate of
aggressive behavior during this stage [62]. However, as adolescents gradually adapt to the
new campus environment and establish new interpersonal relationships, their aggressive
behavior also decreases.

Furthermore, there was a negative correlation between the initial level of adolescent
aggressive behavior and the rate of decline in aggressive behavior throughout the mea-
surement period. This suggests that the higher the initial level of adolescent aggressive
behavior, the faster the rate of decline. Conversely, the lower the initial level of adolescent
aggressive behavior, the slower the rate of decline. This finding supports previous research
that suggests that the developmental differences in externalizing behavior among adoles-
cents may gradually diminish with age [63,64]. It also indicates that aggressive behavior
that does not slow down or even continues to increase during this stage may be atypical
and portend significant future social adjustment problems for the individual [16], and it is
necessary to focus on early risk factors that may undermine this normative developmental
trend.

4.2. Direct Effects of Childhood Psychological Aggression and Corporal Punishment on the
Developmental Changes of Adolescent Aggressive Behavior

This study found that, after controlling for adolescent gender, age, and SES, child-
hood experiences of psychological aggression and corporal punishment positively pre-
dicted the initial levels of adolescent aggressive behavior, consistent with Hypothesis 2
and previous research findings [27,30], indicating that harsh discipline during childhood
may have profound negative effects on adolescents. According to the social-cognitive
information-processing model of aggression, a conflict-ridden and harsh parenting envi-
ronment reinforces children to use similar aggressive strategies to deal with problems [9].
Specifically, during early life, children learn acceptable behavioral standards and the conse-
quences of not complying with these standards through interactions with caregivers. The
more frequently parents restrict and regulate children’s behavior through verbal insults,
blame, and corporal punishment, the more likely children perceive aggressive behavior
as a reasonable and effective problem-solving strategy. When they feel dissatisfied with
themselves or others in the future, they tend to apply this strategy to control their emotions
or the behavior of others [65].

Interestingly, the results also found that childhood psychological aggression directly
slowed down the rate of decline in adolescent aggressive behavior, but the direct predictive
effect of childhood corporal punishment was not significant, partially inconsistent with our
Hypothesis 3. The reason for this discrepancy may be that psychological aggression tends to
cause more covert and enduring psychological injuries to adolescents compared to corporal
punishment [66], whereas corporal punishment is characterized by immediate physical
pain. Thus, while adolescents who experience childhood corporal punishment show higher
levels of aggressive behavior, they still experience a gradual decline in aggression over
time. In contrast, negative or derogatory comments from parents during childhood may
lead children to have persistent negative evaluations of themselves and the external envi-
ronment, hindering their acquisition of adaptive problem-solving strategies in adolescence
and making it difficult for them to manage their aggressive behavior in a more positive
manner. These findings not only support the social-cognitive information-processing
model of aggression and previous research findings [31,32], but also further deepen the
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understanding of the dynamic relationship between different forms of harsh discipline
during childhood and the developmental changes in adolescent aggressive behavior.

4.3. Mediating Role of Self-Compassion

This study also examined the longitudinal mediating role of self-compassion in the rela-
tionship between psychological aggression and corporal punishment during childhood and
the development of adolescent aggressive behavior. Consistent with Hypotheses 4 and 5, the
results of this study indicated that all four indirect paths were significant. This suggests that
besides direct predictions, psychological aggression and corporal punishment during childhood
also have indirect effects on the development of adolescent aggressive behavior through other
pathways. This is in line with the general aggression model and the main findings of previous
domestic and international research [13,41,67]. The general aggression model supports the
idea that the influence of distal developmental environments on the outcomes of individual
aggressive behavior may be mediated through shaping individual internal states [34]. In this
study, self-compassion was identified as an important proximal factor that mediates the impact
of negative parenting practices on the development of adolescent aggressive behavior.

On one hand, we found that psychological aggression and corporal punishment during
childhood hinder the development of self-compassion in adolescents. When children are
subjected to long-term criticism, blame, and physical punishment from their parents, they
may internalize these negative messages and perceive themselves as unworthy of sympathy
and care. Moreover, adolescence is a critical period for the formation of self-concept, and
adolescents during this period may exaggerate their negative childhood experiences and
incorporate them into their self-evaluation, resulting in negative self-awareness [43,68]. In
fact, previous cross-sectional studies have shown that harsh parenting practices lead to the
formation of negative self-cognitive schemas in adolescents, hindering the development of
self-compassion [69].

On the other hand, harsh discipline during childhood, as a form of psychological
aggression and corporal punishment, can further impact the initial level and rate of change
of adolescent aggressive behavior. Self-compassion, as a positive cognitive and emotional
regulation strategy [67], can help adolescents view setbacks and failures in life more
objectively and tend to see their own experiences as part of a shared experience with
other adolescents. Conversely, adolescents with low self-compassion may perceive their
own suffering as incomprehensible to others and view the world as unjust, thus being
more likely to adopt aggression as a strategy for managing emotions and interpersonal
problems [70]. Additionally, self-compassion can predict the rate of decline in adolescent
aggressive behavior during the tracking period. Adolescents who have experienced more
psychological aggression and corporal punishment during childhood may have lower
levels of self-compassion. These adolescents find it more difficult to treat themselves and
others with understanding and kindness [43] and often exhibit higher levels of anger and
lower levels of forgiveness [71], which hinders their ability to adopt more mature defense
strategies and coping mechanisms when faced with emotional distress and interpersonal
conflict, ultimately leading to a slower decline in adolescent aggressive behavior.

These findings suggest that childhood psychological aggression and corporal punish-
ment may not only directly influence the initial level and rate of change of adolescent aggres-
sive behavior but also enhance adolescent aggression by weakening their self-compassion,
impeding the normative development of adolescent aggressive behavior. It is worth noting
that adolescence is also an important period for self-concept and personality develop-
ment [72]. Therefore, prevention and intervention measures aimed at reducing adolescent
aggressive behavior may consider cultivating self-compassion as a promising strategy.

5. Limitations and Implications

There are some limitations in this study that need to be improved in future research.
Firstly, the experiences of harsh discipline during childhood, self-compassion, and aggres-
sive behavior in this study were all self-reported by adolescents. Although we ensured
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anonymity during the data collection process to enhance the truthfulness of the results, it is
still difficult to avoid the problem of subjective bias that may arise in questionnaire studies.
Future research should consider using multiple informant reports or combining various
assessment methods to obtain more objective and diverse sources of data. Secondly, the
participants in this study were all high-school students from eastern provinces in China,
which may limit the generalizability of the findings to other populations. This limitation
can be addressed by increasing sample diversity. Thirdly, although this study used an
LGM approach to examine the linear declining trend of adolescent aggressive behavior, the
limited number of follow-up assessments prevented explorations of possible curvilinear
growth trends. Future research can further explore the developmental trajectory of the
secondary growth of the variables of interest by extending the tracking time and increasing
the number of tracking times. Lastly, the research question of this study can be further
expanded and deepened. For example, this study only examined the overall developmental
levels and rates of change of adolescent aggressive behavior. Future research could com-
prehensively consider the developmental characteristics of different types of aggressive
behaviors, such as physical aggression, verbal aggression, and indirect aggression, and
systematically explore the similarities and differences in the impacts of harsh discipline
during childhood on various aspects of aggressive behavior. In addition, self-compassion
and compassion towards others may play different roles in the relationship between par-
enting styles and the development of adolescent social behavior [73]. Future research can
delve into this topic in more detail.

Despite these limitations, this study has important theoretical and practical impli-
cations. From a theoretical perspective, the current study systematically examined the
unique influences of psychological aggression and corporal punishment, two representative
forms of harsh discipline during childhood, on the development of adolescent aggressive
behavior through three waves of assessments at six-month intervals and revealed the
mediating role of self-compassion. These findings deepen the understanding of the mech-
anisms linking negative parenting experiences during childhood with the development
of aggressive behavior in adolescents, providing a new perspective on how adverse child-
hood experiences relate to future aggressive behavior. From a practical perspective, this
study may provide theoretical guidance for the development of more targeted prevention
and intervention efforts to address adolescent aggressive behavior in practice, especially
among adolescents who have experienced harsh discipline. For example, this study found
that self-compassion is an important mediator linking childhood psychological aggression
and corporal punishment to the initial level and rate of change in adolescent aggressive
behavior, suggesting that enhancing self-compassion may be an effective way to alleviate
adolescent aggression [36]. In addition, the impact of harsh discipline during childhood
on the development and changes in adolescent aggressive behavior suggests that parents
adopting warm and positive parenting styles rather than strict discipline and negative
punishment may be more beneficial for the social development of children and adolescents.
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Abstract: Anxious-withdrawal is a well-established individual risk factor for psychosocial difficul-
ties during adolescence. It is unknown, however, whether it also places youth at increased risk
for physical health problems, such as sleep difficulties. This study examines the concurrent and
prospective associations between anxious-withdrawal and six types of sleep difficulties (i.e., sleeping
too much, sleeping too little, talking/walking in sleep, being overtired, nightmares, and general
trouble sleeping). We further evaluate whether these associations differ for adolescents who are high
versus low in exclusion and victimization. The participants were 395 adolescents (Mage = 13.61 years;
35% ethnic minority) who completed peer nominations of anxious-withdrawal, exclusion, and vic-
timization at Time 1 (T1). Their mothers completed reports of sleep difficulties at T1 and at Time 2
(T2). Path analyses revealed unique associations between anxious-withdrawal and several types of
sleep difficulties (e.g., sleeping too much) at T1. Analyses also revealed a significant interaction effect
between T1 anxious-withdrawal and exclusion/victimization such that anxious-withdrawal was
prospectively associated with trouble sleeping only for those young adolescents who are highly ex-
cluded/victimized. Our findings are the first to link anxious-withdrawal to a physical health outcome
in adolescence and point to the need for future research to not only examine anxious-withdrawal and
physical health but also to include assessments of peer difficulties.

Keywords: anxious-withdrawal; sleep; peer exclusion; peer victimization; adolescence

1. Introduction

While most youth desire to engage with their peers, some youth regularly withdraw
behaviorally when in the company of their peers [1]. When this behavioral tendency
is rooted in social anxieties and fears, it is referred to as anxious-withdrawal (closely
related constructs include anxious-solitude, social withdrawal, shyness—sensitivity, e.g., [2]).
Understanding anxious-withdrawal is important, because it is related to a broad range
of significant psychological difficulties, including anxiety, depressive symptoms, and
loneliness [3,4]. Anxious-withdrawal during childhood and adolescence is also associated
with numerous peer problems, such as peer exclusion (i.e., being left out of group activities)
and victimization (i.e., being subjected to repeated peer abuse), which in turn explain why
many anxiously-withdrawn youth suffer psychologically [2,3].

While the negative psychological and peer concomitants of anxious-withdrawal are
well-established, less is known about potential related physical health problems. In recent
years, it has become clear that peer difficulties during adolescence can foster physical health
problems, including numerous types of sleep difficulties (e.g., poor sleep quality [5-7]). In
general, the majority of Americans do not get the recommended amount of daily sleep,
and this is especially the case for adolescents (10-18 years) [8]. Sleep complications are
significant at any age because they are related to other types of physical and psychological
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health difficulties (e.g., anxiety, loneliness, obesity [9-11]). However, during adolescence,
sleep difficulties also interfere with important developmental tasks, including those in the
academic domain (e.g., studying, academic performance), and thus can lead to cascading
negative developmental consequences [12,13]).

Anxiously-withdrawn youth are shy and anxious; they also experience problematic
peer relations [14]. These intra- and interpersonal difficulties may independently, or
interactively, predict sleep difficulties, a novel hypothesis evaluated for the first time in
the current investigation. Once we better understand the many different types of health
difficulties associated with anxious-withdrawal, we can use this knowledge to develop
strategies that help anxiously-withdrawn youth cope with their difficulties and learn to
more often approach, rather than avoid, their social worlds.

1.1. Anxious-Withdrawal and Sleep

Most published studies on anxious-withdrawal (and related constructs) have not eval-
uated the occurrence or development of sleep difficulties. There are several relevant lines of
inquiry, however, suggesting that anxious-withdrawal might be related to sleep difficulties.
First, it is well-established that anxiety contributes to the development of sleep difficulties
during adolescence. Of note, in the extant literature, sleep difficulties can be indexed in
numerous ways, including sleeping too much, sleeping too little, talking /walking in sleep,
nightmares, general trouble sleeping, sleep quality or sleep efficiency (or percent time in
bed sleeping), insomnia, nighttime awakenings, and daytime sleepiness. Anxiety during
adolescence has been linked to all of these indices of sleep difficulty (e.g., [5,11]). Although
there is some variability across different informants, recent research indicates positive
associations between both self- and parent-reports of anxiety and self- and parent-reports
of sleep difficulties during adolescence [15].

When clinical samples are considered, sleep problems are found to be extremely
common in youth with diagnosed anxiety disorders. For instance, approximately 88 percent
of youth with anxiety disorders report at least one type of sleep difficulty, and more than
half report greater than three different types of sleep difficulties [16]. In addition, clinically
elevated levels of anxiety in early childhood have been found to predict insomnia in middle
adulthood [17]. Anxiety is strongly linked with a variety of sleep disturbances due to
the heightened physical arousal associated with anxiety as well as the rumination and
biased information processing in which many anxious youth engage [7]. Of course, not all
anxiously-withdrawn youth report clinically elevated levels of anxiety, but all do withdraw
from their peers due to (at least small-to-moderate levels of) social anxieties and fears [18].

Second, there is growing evidence that loneliness, or dissatisfaction with and per-
ceived inadequacy in social relationships, is associated with numerous types of sleep
difficulties [19]. For instance, lonely adults report poorer sleep efficiency than do non-
lonely adults, such that they experience more restless sleep and spend more time awake
after sleep onset [20]. Loneliness is also associated with longer sleep latency, more nighttime
awakenings, and lower perceived sleep quality during emerging adulthood [21]. Similarly,
in young adults, loneliness has been robustly related to lower sleep quality [22]. Although
less commonly studied with samples of adolescents, there is some indication that loneliness
similarly interferes with sleep quality during adolescence [23]. Thus, at all ages, loneliness
appears to “invade the nights” [20] (p. 364), likely because it promotes such negative social
cognitions as hypervigilance to social threats, which keep the individual physically aroused
and alert and thus unable to fall and stay asleep [19]. Although anxiously-withdrawn
youth actively avoid their peers, they also very much desire to be with them, and as a result,
report strong feelings of loneliness [3,24].

Third, there is some indication that social isolation leads to sleep difficulties. In this
area of research, social isolation is typically indexed by self-reports of few social interactions,
small network sizes, and the lack of social support [25,26]. In addition, these indices have
been related positively to several types of sleep difficulties, including insomnia, longer
sleep latency, and poor sleep quality [25-27]. For instance, in a sample of young adults,
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individuals who rated themselves as socially isolated reported poor sleep quality, long
sleep latencies, and high levels of daytime dysfunction [28].

The evidence for links between social isolation and sleep difficulties is most robust
in studies of adults. However, several recent studies have revealed associations between
social isolation and sleep difficulties during adolescence [26,29]. At any age, social isola-
tion may act as an interpersonal stressor that promotes rumination and interferes with
sleep. It is also plausible that the lack of social stimulation interferes with the extent
to which individuals are appropriately exhausted and ready for nighttime sleep. By
definition, anxiously-withdrawn youth spend considerable time alone and on the periph-
ery of the social scene and thus are usually also socially isolated. That said, there are
many youth who are socially isolated who are not also anxiously-withdrawn (e.g., many
aggressive youth).

We were not able to locate a single study in which anxious-withdrawal during ado-
lescence was examined as it related to sleep difficulties. However, several studies have
shown significant associations between shyness and sleep difficulties during adulthood
(e.g., [30]). Conceptually, the constructs of shyness and anxious-withdrawal are related
with the shared anxiety and fear of negative evaluation; the difference between these phe-
nomena, however, is that not all shy individuals are socially withdrawn [1]. Nevertheless,
the available evidence suggests that anxious-withdrawal may be a risk factor for sleep diffi-
culties during adolescence. The present study is novel in the evaluation of this possibility
with the consideration of six types of sleep difficulties: sleeping too much, sleeping too
little, talking /walking in sleep, being overtired, nightmares, and general trouble sleeping.

1.2. The Role of Peer Difficulties

The present study also considers the possibility that peer difficulties, in the form of peer
victimization and exclusion, may moderate the prospective associations between anxious-
withdrawal and sleep difficulties. As noted previously, it is well-established that anxious-
withdrawal is associated with and predictive of peer difficulties [31]. This is likely because
anxious-withdrawn behaviors are judged to be non-normative and atypical, especially
during childhood and adolescence when peer interaction and relationship involvement
is expected and valued [32]. It has also been posited that anxiously-withdrawn youth are
likely judged to be “easy targets” for peer victimization who are unlikely to retaliate and /or
fight back [33].

To our knowledge, no past research has considered anxious-withdrawal and peer
problems in relation to sleep difficulties, but peer problems alone have been linked con-
currently and prospectively with sleep difficulties during adolescence [34-36]. Moreover,
it has been found that peer victimization moderates the associations between loneliness
and sleep difficulties, such that loneliness is most strongly associated with sleep difficulties
for those who are highly victimized by peers [22]. In this study [22], it was suggested that
peer difficulties are an interpersonal stressor that likely exacerbates the sleep difficulties
associated with the individual/intrapersonal risk factors of loneliness.

Thus, in the present study, we considered not only whether anxious-withdrawal might
represent an intrapersonal behavioral risk factor for sleep difficulties but also whether
interpersonal difficulties with peers might enhance the risk for developing increased sleep
difficulties. This suggestion seems plausible if both intra- and interpersonal difficulties
conspire by increasing intrapersonal stress, rumination, and negatively biased cognitions.
Furthermore, this suggested developmental process may be especially likely to occur during
early adolescence (10-14 years) when getting along with peers increases in importance,
rumination tendencies first begin to develop and become resistant to change, and sleep
becomes increasingly disrupted [37].

1.3. The Present Study

In summary, the present study extends past research with its novel consideration of
the concurrent and prospective associations between anxious-withdrawal and six types of
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sleep difficulties (i.e., sleeping too much, sleeping too little, talking /walking in sleep, being
overtired, nightmares, and general trouble sleeping). Peer difficulties in the form of peer
exclusion and victimization were also evaluated as a moderator of the prospective associa-
tions between anxious-withdrawal and sleep difficulties. Due to the dearth of research in
this area, hypotheses were tentative and not specific to different types of sleep difficulties.
Instead, it was generally expected that anxious-withdrawal would be related significantly
to sleep difficulties (Hypothesis #1) and that anxious-withdrawal in combination with
peer exclusion and victimization would predict increases in sleep difficulties over time
(Hypothesis #2). To evaluate these hypotheses, we utilized a longitudinal sample of young
adolescents and multi-method assessments (maternal-reports of sleep, peer nominations of
anxious-withdrawal and peer exclusion and victimization).

2. Materials and Methods
2.1. Participants and Procedures

Participants were 395 (Mage = 13.61 years (SD = 0.54) at the start of the study; 139 boys,
Mage = 13.67 years (SD = 0.52); 256 girls, Mage = 13.56 years (SD = 0.55)) young adolescents
in the Greater Washington, DC metropolitan area selected from a larger longitudinal project
on peer relationships (see [14,33]). These participants (and their mothers) completed
measures in Grade 5 and/or Grade 6 and also when they were in Grade 8 (described in
more detail below). The sample was racially diverse, with 35% belonging to a racial or
ethnic minority group (with 11% African American, 17% Asian, and 5% Hispanic/Latino).
In terms of parental education, 66% of the participants’ mothers (59% of the fathers) had an
undergraduate or advanced graduate university degree, 19% had some college education
(12% of the fathers), and 6% had high school or vocational education (12% of the fathers).
Comparisons of participants who were included in this study versus those who were not
included from the larger project did not reveal any significant differences in the study
variables (output available by request).

In the larger project, principals of public elementary and middle schools were first
contacted and agreed to participate in the study, and then all students in their schools were
invited to participate. Youth with signed parental consent and adolescent assent forms then
completed paper-and-pencil peer nomination measures in their schools during the spring
of Grade 5 (the final year of elementary school) and/or Grade 6 (the first year of middle
school; 70% consent rate; University of Maryland, Institutional Review Board #00475). All
participating Grade 5 and 6 youth and their parents (392/395 or 99% of these parents were
mothers) were next invited to complete additional measures in the laboratory (where they
provided additional signed parent consent and adolescent assent).

The school and laboratory measures collected during Grade 5/Grade 6 are referred
to as occurring at Time 1 (T1). Most (75% of the sample) of the T1 data were collected
from participants and their mothers when the participants were in Grade 6. There were
no significant grade (Grade 5 versus Grade 6) differences, however, in any of the T1 study
variables (ps > 0.12). Also of note, when participants completed school and laboratory
measures in both Grades 5 and 6, only their Grade 6 data were used. Participants and their
parents also completed measures in the laboratory or at home when they were in Grade 8
(Time 2; T2; the final year of middle school). In addition to the measures described next,
participants completed additional measures, such as a nomination measure of friendship
at the T1 school visits and a social information processing measure at the T1 laboratory
visits; these were not of interest in this investigation. Participants received gift cards for
completing the laboratory measures at each time point.

2.2. Measures
2.2.1. School Measures (T1)

Anxious-withdrawal and peer exclusion/victimization. Participants (and their class-
mates) completed a 30-item peer nomination measure that included four items descriptive

7

of anxious-withdrawal (e.g., “very shy”, “gets nervous about participating in group dis-
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cussions” [14,33]). Four items descriptive of peer victimization and exclusion were also
included (e.g., “gets hit/kicked”, “left out of group activities”). In Grade 5, participants
selected one same- and one other-sex peer from their classroom and grade who were most
like these items from rosters; in Grade 6, due to school schedules that involved numerous
classroom changes throughout the day, participants wrote names for up to three same-
and other-sex grade-mates without a roster. Self-nominations were permitted but not
considered. For each item, the nominations received were summed, proportionalized, and
then standardized within sex and school (to adjust for differences across schools in the
number of possible nominations received [38]). Mean scores were calculated with higher
scores reflecting greater anxious-withdrawal (o« = 0.84) and peer exclusion/victimization
(e = 0.90). Previous psychometric work with the Grade 5 and Grade 6 peer nomination
data revealed identical and separate anxious-withdrawal and peer exclusion/victimization
factors in each grade [14].

2.2.2. Laboratory Measures (T1, T2)

Sleep problems. Sleep problems at T1 and T2 were measured with the same six items
drawn from the parent-reported Child Behavior Checklist (CBCL; [39]) (“nightmares”,
“sleep less than most kids”, “sleep more than most kids”, “talks/walks in sleep”, “over-
tired”, “trouble sleeping”; for other published studies of 6-to-17-year-old youth that utilized
the CBCL to assess sleep, see [15]). At both time points, items were scored on a three-point
scale (ranging from 0 = not true to 2 = very/often true). Items were analyzed individually
rather than with composite/mean scores due to poor internal consistencies at each time

i

point (as < 0.50). Self-reports of five of these sleep difficulties (“nightmares”, “sleep less
than most kids”, “sleep more than most kids”, “overtired”, “trouble sleeping”; with the
Youth Self-Report; YSR [40]) were also available, but at T2 only. Therefore, primary models
utilized the CBCL data, but an exploratory model was also evaluated with the T2 YSR

self-report data utilized.

2.3. Data Analysis

Means and standard deviations for, and zero-order correlations among, the study
variables were first examined and are presented in Table 1. To evaluate the primary study
objective and hypotheses, Mplus version 6.12 [41] was used to estimate a path model with
full information maximum likelihood estimation with robust standard errors. Missing
data were minimal, and full information maximum likelihood estimation is appropriate
to handle missing data. The path model is depicted in Figure 1 with the main effect
from anxious-withdrawal to sleep difficulties included as a test of Hypothesis #1. The
stability paths (from T1 to T2) between the sleep variables were also estimated, as were
the paths from the interaction term between the centered T1 anxious-withdrawal and
exclusion/victimization variables and the T2 sleep problem variables (with the interac-
tion effect included to test Hypothesis #2). Although not shown in the figure, covari-
ances between exogenous variables (each T1 maternal-reported sleep problem variable, T1
anxious-withdrawal, T1 exclusion/victimization) were estimated, as were the covariances
between the endogenous variables (each T2 maternal-reported sleep problem variable).
Model fit was assessed with chi-square goodness-of-fit and the root-mean-square error
of approximation (RMSEA; 0.08 or less), standardized root-mean-square residual (SRMR;
0.09 or less), and comparative fit index (CFL 0.95 or greater). Only significant effects
are described.
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Figure 1. Model Evaluated in the Primary Analyses Predicting Time 2 Sleep Difficulties.

3. Results
3.1. Preliminary Analyses

In the correlational analyses, anxious-withdrawal at T1 was related positively to T1
exclusion/victimization, T1 maternal-reports of nightmares, T1 and T2 maternal-reports
of sleeping more than other kids, and T1 and T2 maternal-reports of trouble sleeping. A
series of exploratory t-tests did not reveal any significant sex differences in any of the study
variables (ps > 0.05).

3.2. Primary Analyses

There was a good fit of the model to the data: x? (30) = 40.50, p = 0.096, RMSEA = 0.03,
90% CI [0.000, 0.051], SRMR = 0.048, CFI = 0.94; thus, no post hoc model fitting was
performed. As is evident in Figure 2, significant stability was found over time for each
type of sleep problem, with the exception of reports of sleeping more than other kids. In
terms of additional prospective associations, T1 exclusion/victimization predicted increases
in maternal-reports of being overtired and decreases in trouble sleeping over time. T1
anxious-withdrawal predicted decreases in maternal-reports of talking/walking in sleep
from T1 to T2. In addition, the interaction between T1 anxious-withdrawal and T1 exclu-
sion/victimization when predicting T2 maternal-reports of trouble sleeping was significant.
Simple slope analyses showed that T1 anxious-withdrawal predicted increases in maternal-
reports of trouble sleeping ($ = 0.34, p = 0.001) at high levels of T1 exclusion/victimization
but not at low levels ($ = —0.15, p = 0.18).
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Figure 2. Significant Paths in the Primary Model Predicting Time 2 Sleep Difficulties; * p < 0.05,
** p <0.001.

Not shown in the figure for ease of communication were numerous unique within-
time significant associations. For example, T1 anxious-withdrawal and T1 victimiza-
tion/exclusion were significantly related (3 = 0.31, p = 0.001). T1 anxious-withdrawal was
also related uniquely to T1 maternal-reports of sleeping more than other kids (3 = 0.16,
p = 0.02) and trouble sleeping (3 = 0.18, p = 0.01). T1 exclusion/victimization was associ-
ated uniquely with T1 maternal-reports of trouble sleeping (3 = 0.16, p = 0.05) but was not
related significantly with any other types of sleep difficulties at T1.

Within-time unique associations among the sleep difficulties also emerged. At T1,
maternal-reports of nightmares were related uniquely to maternal reports of being overtired
(B =0.12, p = 0.04), sleeping less than other kids ( = 0.11, p = 0.05), sleeping more than
other kids (3 = 0.13, p = 0.04), talking/walking in sleep ( = 0.17, p = 0.007), and trouble
sleeping (B = 0.29, p = 0.001). At T1, maternal-reports of sleeping less than other kids
were also correlated with maternal-reports of being overtired (3 = 0.26, p = 0.001), and
maternal-reports of trouble sleeping were associated uniquely with maternal-reports of
being overtired (3 = 0.21, p = 0.004), sleeping less than other kids (3 = 0.31, p = 0.004), and
talking in sleep (3 = 0.18, p = 0.03).
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At T2, maternal-reports of nightmares were associated uniquely with maternal-reports
of being overtired (3 = 0.23, p = 0.044), talking/walking in sleep (3 = 0.27, p = 0.01), and
trouble sleeping (3 = 0.31, p = 0.003). T2 maternal-reports of sleeping less than other kids
were also related uniquely to maternal-reports of being overtired ( = 0.19, p = 0.037) and so
were maternal-reports of sleeping more than other kids (3 = 0.40, p = 0.001). T2 maternal-
reports of sleeping less than other kids, however, were also related uniquely and negatively
with T2 maternal-reports of talking /walking in sleep. Finally, T2 maternal-reports of trouble
sleeping were associated uniquely with maternal-reports of being overtired (3 = 0.43,
p = 0.001) and sleeping less than other kids ( = 0.33, p = 0.006).

3.3. Exploratory Analyses
3.3.1. Evaluation of Sex Differences

We next explored, without any a priori predictions, whether sex moderated the pro-
posed associations with a multiple group analysis in which a fully unconstrained model (all
paths and covariances freely estimated for both sexes) was compared to a fully constrained
model (all regression paths and covariances set equal for both sexes). A significant x>
difference test between the constrained and free-to-vary models indicated no differences
across sex, Ax? (37) = 46.406, p=0.13.

3.3.2. Youth Self-Reports of Sleep Difficulties

We then evaluated the fit of an exploratory model identical to the primary model with
one notable difference: T2 sleep variables were reported by the adolescent. Adolescent self-
reported sleep data were not available at T1, and so we controlled for T1 maternal-reports
in these models. There was one other difference: the YSR does not ask youth about the
extent to which they are talking /walking in their sleep, and so this model included five
(as opposed to six) T1 and T2 sleep variables. Table 2 shows the zero-order correlations
between the study variables included in this model.

There was adequate fit to the data for this model: x2 (20) =40.77, p = 0.004, RMSEA = 0.05,
90% C1[0.028, 0.074], SRMR = 0.047, CFI1 =0.85, and no post hoc model fitting was performed.
Of note, in this model, maternal-reports of nightmares at T1 predictively positively self-
reports of nightmares at T2 (§ = 0.19, p = 0.03). Similar prospective effects were found for
T1 maternal-reports of trouble sleeping and T2 self-reports of trouble sleeping (3 = 0.18,
p = 0.02). Surprisingly, T1 maternal-reports of sleeping more than other kids were related
negatively to T2 self-reports of sleeping more than other kids ( = —0.12, p = 0.04).

In terms of main effects, T1 exclusion/victimization was related positively to T2 self-
reports of nightmares (3 = 0.26, p = 0.02). Moreover, the interaction between T1 anxious-
withdrawal and T1 exclusion/victimization significantly predicted T2 trouble sleeping
(B =—0.19, p = 0.02). Simple slope analyses revealed that T1 anxious-withdrawal was a
negative predictor of T2 trouble sleeping at high levels of peer exclusion/victimization
(B = —0.18, p = 0.051) but was not a significant predictor at low levels of peer exclu-
sion/victimization (3 = 0.045, p = 0.36).
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4. Discussion

Anxious-withdrawal during childhood and adolescence has been associated con-
currently and prospectively with a host of psychological difficulties, including anxiety,
depressive symptoms, and loneliness [1]. There is also evidence that anxiously-withdrawn
behaviors interfere with positive peer interactions and relationships and instead promote
such negative peer difficulties as peer exclusion and peer victimization [31]. However,
researchers have yet to investigate whether anxiously-withdrawn behavioral tendencies
also place youth at risk for physical health difficulties. The present study aimed to extend
previous research by examining, for the first time, whether anxious-withdrawal during
early adolescence is related concurrently and prospectively with six different types of sleep
problems (nightmares, talking /walking in sleep, sleeping more than other kids, sleeping
less than other kids, being overtired, and general trouble sleeping), as well as whether peer
difficulties (in the form of peer victimization and exclusion) moderate these associations.

Consistent with expectations (Hypothesis #1), peer-nominated anxious-withdrawal
was associated concurrently with several types of maternal-reported sleep problems, in-
cluding nightmares and sleeping too much, in the zero-order correlational analyses. In path
models, anxious-withdrawal was also related uniquely to T1 maternal-reports of sleeping
more than other kids and trouble sleeping. Taken together, these findings suggest, for the
first time, that adolescents who regularly withdraw from their peers due to social fears and
anxieties during the daytime hours also experience difficulties in the nighttime. Although
these findings will require replication, they may point to the need for a “24-h approach”
in future research to fully understand the multitude of health difficulties associated with
anxious-withdrawal. Such approaches, which track social interaction and activities contin-
uously for 24 h, are becoming increasingly common in other areas of developmental and
clinical psychology research (e.g., obesity research [42], personality disorder research [43])
but have not yet been utilized in studies of anxious-withdrawal. In fact, most studies of
anxious-withdrawal not only neglect functioning and well-being during the nighttime
hours but also neglect how anxiously-withdrawn youth fare when they are awake and not
in school (or before and after school hours).

Young adolescents who are anxiously-withdrawn may experience sleep difficulties
due to their nervous and negatively-biased social information processing and cognition
tendencies (e.g., rejection-sensitivity, internal blame attributions [44]). Similar to those
who are anxious as well as lonely and socially isolated, these negative cognitive styles
may interfere with several aspects of the sleep process, such as falling asleep at the start of
bedtime. Significantly, the findings from this study suggest that anxious-withdrawal may be
related to some, but not all, types of sleep difficulties. As one example, anxious-withdrawal
at T1 was related uniquely to T1 sleeping more than other kids and having trouble sleeping;
anxious-withdrawal was not associated with T1 reports of sleeping less than other kids and
talking/walking in sleep. This may point to the possibility that anxiously-withdrawn young
adolescents struggle most with initially falling asleep and not staying asleep. Additional
work with more nuanced assessments of sleep (e.g., physiological assessments of sleep),
however, is needed to evaluate this hypothesis.

As shown in previous research, peer-nominated peer victimization and exclusion in
this study was related concurrently to several types of sleep problems, including being
overtired. Novel to this research, however, was the prospective and interactive effect of
anxious-withdrawal and these peer problems on reports of trouble sleeping. Specifically,
and consistent with Hypothesis #2, the results showed that anxious-withdrawal at T1
predicted increased maternal-reports of trouble sleeping at T2 for young adolescents who
were highly excluded and victimized by their peers at school. The longitudinal relation
between anxious-withdrawal and trouble sleeping was not significant for young adolescents
who were low in peer victimization and exclusion. It is possible that these findings
reflect increased worry, anxieties, and negative social cognitions experienced by anxiously-
withdrawn young adolescents who also struggle in their relationships with their peers [45].
It seems that such cognitions and affect may, in turn, interfere with sleep. Past research
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has shown that youth with the intrapersonal risk factor of anxious-withdrawal suffer the
most psychologically when they also struggle interpersonally with their peers [2,3,45]. The
present findings, however, are the first to show similar intra- and interpersonal interactive
effects as they pertain to a physical health outcome. The findings of the present study
may suggest that anxiously-withdrawn young adolescents might benefit from explicit
instruction on sleep hygiene. Peer problems can be difficult to change, especially without
school-wide intervention efforts, but there is growing evidence to support the efficacy of
cognitive-behavioral sleep interventions for not only adults but also adolescents [46—48].
Such therapies might not solve anxiously-withdrawn adolescents” psychological and peer
difficulties, but they might help them to be better rested when dealing with them.

Several limitations of this study should be acknowledged. First, even with longitudinal
analyses, the present study does not provide evidence about causality. In addition, the
conceptualization and analyses for our study were informed by other areas of research
which assume that individual risk factors (e.g., anxiety) lead to the development of sleep
difficulties over time [49,50]. However, it is certainly plausible that sleep difficulties, and
the daytime exhaustion related to many of them, might lead some youth to not have the
energy and positive affect necessary to engage with peers. Such direction of effects could
not be examined in this study but should be evaluated in future research.

Second, the present study focused on peer victimization and exclusion, the two most
commonly considered types of peer difficulties in research on anxious-withdrawal [31].
Although oftentimes discussed as conclusive, the evidence linking anxious-withdrawal
and peer rejection (or active dislike) is actually quite mixed, especially in the few studies
published on anxious-withdrawal and peer rejection with adolescent samples [31]. Nev-
ertheless, future research on anxious-withdrawal and sleep should explore the potential
contributions of peer rejection and other types of peer difficulties, including those involving
friends (e.g., friendship instability, dissolution, and betrayal), which may also increase
anxiously-withdrawn young adolescents’ distress and interfere with their sleep. In such
research, measures of anxiety and negative cognitions should also be included to evaluate
the proposed mechanisms of influence in this study [50,51]. The lack of such assessments
in this study is another significant limitation.

Third, this study was further limited by its reliance on maternal-reports of sleep difficul-
ties. We did explore self-reports of sleep difficulties at T2, but we are cautious to interpret
such findings given the lack of T1 self-reports of sleep difficulties. That said, the results
did differ somewhat from those with the maternal-reports of sleep difficulties, which we
think may point to the importance of multiple informants in future research in this area of
research [52,53]. Perhaps multiple informant assessments might help make sense of several
unexpected findings found in this study, such as why T1 exclusion/victimization predicted
decreases in maternal-reports of trouble sleeping over time and T1 anxious-withdrawal
predicted decreases in maternal-reports of talking/walking in sleep from T1 to T2; these
effects were also not found when T2 self-reports of sleep difficulties were considered.

5. Conclusions

Despite these limitations, the present study extends past research with its consideration
of anxious-withdrawal in relation to physical health difficulty. The findings linking anxious-
withdrawal concurrently and prospectively to sleep difficulties are novel and should set the
stage for future research on anxious-withdrawal that conceptualizes adjustment difficulties
more broadly to include physical health difficulties. Also noteworthy was the interaction
effect between anxious-withdrawal and peer exclusion/victimization in the prediction
of trouble sleeping. This result is the first to show that anxiously-withdrawn young
adolescents’ peer difficulties contribute to physical heath difficulties (just as they contribute
to their social and psychological health difficulties). Thus, we hope this latter finding helps
to further highlight the importance of considering peer difficulties in the study of anxious-
withdrawal, and perhaps after replication, informs intervention and prevention efforts with
youth who regularly withdraw from their peers due to social fears and anxieties.
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Abstract: Emerging adults seek solitude because of different underlying motivational and emotional
processes. The current short-term longitudinal study aimed to: (1) identify subgroups of socially
withdrawn emerging adults characterized by different motivations for solitude (shyness, unsociability,
social avoidance) and affect (positive, negative); and (2) compare these subgroups in terms of indices
of internalizing difficulties and life-satisfaction. Participants were N = 348 university students
(Mage = 21.85 years, SD = 3.84) from Italy, who completed online questionnaires at two-time points
separated by three months. Results from a latent profile analysis (LPA) suggested three distinct
subgroups characterized by different social withdrawal motivations (i.e., shy, unsociable, and socially
avoidant), as well as a non-withdrawn subgroup (characterized by low social withdrawal motivations,
low negative affect, and high positive affect). Among the results, the socially avoidant subgroup
reported the highest levels of social anxiety, whereas the avoidant and shy subgroups reported the
highest loneliness and lowest life satisfaction. The unsociable subgroup appeared to be the most
well-adjusted subgroup of socially withdrawn emerging adults and reported similar levels of life
satisfaction as the non-withdrawn subgroup. Our findings confirmed the heterogeneity of emerging
adults’” experiences of solitude, with different motivations for social withdrawal appearing to confer
a differential risk for maladjustment.

Keywords: social withdrawal motivations; internalizing difficulties; latent profile analysis (LPA);
emerging adulthood

1. Introduction

Emerging adulthood is a period of life characterized by substantive changes in many
developmental domains involving biological, cognitive, and emotional processes [1]. Dur-
ing this critical developmental phase, solitary experiences acquire new meanings and
functions for young people. On the one hand, the time emerging adults spend alone can
provide valuable opportunities for developing autonomy and establishing a differenti-
ated identity [2—4], which represent fundamental tasks for this specific life phase. Time
alone at this age can also represent a healthy coping strategy for facing social pressure
and other demanding challenges, getting back in touch with personal interests, and reg-
ulating behaviors [5,6]. On the other hand, when emerging adults spend too much time
alone—or when solitude becomes a mechanism to avoid social interactions experienced
as anxiety-proving or unpleasant—it can also represent a risk factor for the onset of so-
cialization difficulties, internalizing problems, and occupational issues [7,8]. According
to Baumeister and Leary’s [9] theoretical model (see also [10]), humans are driven by the
need to belong, which propels them to form and maintain interpersonal relationships, which,
in turn, promote positive affect and well-being. However, when belongingness needs are
unmet, it can lead to negative affective outcomes, including feelings of anxiety, depression,
and/or loneliness.
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In this study, we focused our attention on aspects of solitude related to social withdrawal,
which is defined as the tendency to remove oneself from opportunities for social interactions
with familiar and unfamiliar peers [11]. Socially withdrawn individuals tend to avoid
social situations and spend more time alone than their more sociable counterparts [12].
However, social withdrawal is a heterogeneous and multidimensional construct, with
distinct motivations for seeking solitude associated with different consequences, including
increased risk for depression, social anxiety, and feelings of loneliness [13,14].

There is growing recent interest in the links between social withdrawal and indices of
well-being among emerging adults [5,15,16]. However, only a few studies have employed a
person-oriented approach [13,15,17], which focuses on potential differences among groups of
individuals (employing statistical techniques such as profile or class analyses [18]). This dif-
fers from a variable-oriented approach, which describes associations among variables among
all group members (using statistical techniques such as correlations or regressions [18]).
More specifically, variable-oriented approaches typically assume a homogeneous popula-
tion, implying that associations between variables are uniform across all individuals. This
may obscure significant individual distinctions [18]. Importantly, emerging adulthood is a
unique period characterized by significant developmental changes [1]. From this perspec-
tive, a person-oriented approach can help disentangle the intricate connections between
various variables by uncovering the underlying structure of the data and providing insights
into how social withdrawal motivations might differentiate subgroups of emerging adults.
Accordingly, we employed a person-oriented approach in order to: (1) identify subgroups
of socially withdrawn emerging adults characterized by different motivations for soli-
tude (shyness, unsociability, and social avoidance) and affect (positive and negative); and
(2) compare these groups in terms of their association with indices of internalizing problems
(i.e., depression, social anxiety, and loneliness) and life satisfaction—both concurrently and
three-months later.

1.1. Motivations for Social Withdrawal

Asendorpf’s [19] classic theoretical model characterized social withdrawal as a multi-
dimensional construct defined by the interplay between social approach (i.e., the desire
to interact with others) and avoidance (i.e., the tendency to refrain from social interac-
tions and avoid others) motivations. Contemporary perspectives now conceptualize social
withdrawal using more complex theoretical mechanisms to identify distinct subtypes of
social withdrawal characterized by different underlying motivational and affective sub-
strates [20,21]. A similar theoretical framework has been proposed by Elliot et al. [22] (see
also [23]), who postulated the presence of approach and avoidance social goals that drive
individuals toward positive outcomes of social relationships (e.g., deepening one’s relation-
ships or being accepted) or away from negative outcomes of social relationships for fear of
receiving negative evaluations from others (e.g., avoiding conflict in one’s relationships or
rejection). In this model, social avoidance motivations are not considered as the avoidance
of social interactions per se but the avoidance of threats in social situations. Overall, avoid-
ance motivations are generally associated with negative affect (e.g., nervousness), whereas
approach motivations are related to positive affect (e.g., happiness).

The prevailing conceptual models guiding contemporary research on social with-
drawal identify and describe three distinct subtypes of social withdrawal: shyness, unso-
ciability, and social avoidance [11,19,22]. Shyness characterizes individuals with ambivalent
dispositions to interact with others and seek solitude simultaneously, reflecting an internal
conflict between high social approach and avoidance motivations [11]. The term shyness
evidences conceptual overlap with other related constructs, such as behavioral inhibition,
social reticence, and anxious solitude [24,25]). However, these terms share an underlying
theme of wariness in social situations. For the current manuscript, we consider these terms
functionally equivalent.
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Shy emerging adults often experience high levels of discomfort and anxiety in social
situations (particularly among unfamiliar peers), so they may spend much time alone
despite a desire to interact with others [13]. As a result, shy individuals may miss out on
opportunities to develop social and emotional skills, which can exacerbate clinical social
anxiety and adjustment problems [14]. Peer relationships are particularly central during
emerging adulthood, since youths spend more time with friends and less time with parents.
For instance, emerging adults face unique challenges during the transition to the university
environment, such as transferring from senior high school to university and creating
new supportive social relationships [8]. Shy emerging adults, who tend to display social
anxiety in new contexts, also report more difficulties building new supportive friendships,
and their existing relationships are more likely to be characterized by less affection and
confidence [26,27]. For instance, Nelson et al. [27] found that U.S. emerging adults attending
university with higher levels of shyness reported lower relationship quality with friends,
parents, and romantic partners. Similarly, McVarnock and Closson [16] reported that
shyness was positively related to test anxiety (i.e., having upset feelings during tests) and
negatively associated with intrinsic values (i.e., liking what is being taught in courses) and
self-efficacy (i.e., learning the materials for courses) in a sample of Canadian university
student emerging adults. However, not all shy individuals are at risk for poorer adjustment.
For example, it has been suggested that the positive affect experienced during social
situations may yield a more positive type of shyness, allowing these individuals to regulate
their arousal and engagement with others [28].

The second subtype of social withdrawal is unsociability, which reflects low approach
and avoidance motivations to interact with others [11,19]. Unsociability also evidences
conceptual overlap with other related constructs, such as affinity for aloneness, prefer-
ence for solitude, and social disinterest [29]. However, all these terms share a common
underlying theme of a non-fearful preference for (enjoyment of) solitude—and we consider
them functionally equivalent for this study. Unsociable emerging adults also tend to spend
less time in social situations, but unlike their shy counterparts, they do not feel fearful
or anxious while interacting with peers. Instead, they spend more time alone because
they value and enjoy solitude [11]. It has been widely suggested that unsociability is a
comparatively benign form of social withdrawal, as it does not tend to be associated with
internalizing difficulties and relationship problems [14,15,30]. For instance, McVarnock
and Closson [16] did not find significant associations between unsociability, self-efficacy,
and test anxiety in a sample of university students.

The last subtype of social withdrawal is social avoidance, characterized by a low ap-
proach motivation and high avoidance motivation toward social interactions. This subtype
of social withdrawal has been the least studied empirically [11]. Avoidant emerging adults
are believed to be not only disinterested in social interactions (in contrast to their shy
counterparts), but also prone to actively avoiding opportunities for peer interaction (in
contrast to their unsociable counterparts) [11]. Some researchers have proposed that social
avoidance might derive from high levels of social anxiety felt during exposure to negative
peer experiences, such as rejection or victimization [31]. Others have suggested that this
socially withdrawn subtype may represent a highly severe form of shyness [11]. In this
regard, socially avoidant individuals would experience such high social anxiety, discomfort,
and fear of social judgments that their desire to approach others would progressively
decrease until complete extinction. Previous studies have also reported links between social
avoidance and social anhedonia (i.e., the lack of pleasure from social interactions [8,32]).
For example, Bowker et al. [32] found that although both shyness and social avoidance
were related to social anhedonia in a sample of emerging adults in the U.S., the association
between social avoidance and social anhedonia was stronger than the link between shyness
and social anhedonia.
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1.2. Implications of Motivations for Social Withdrawal in Emerging Adulthood

There is now considerable research indicating that different subtypes of social with-
drawal are differentially associated with indices of socio-emotional functioning, mental
health, and well-being [11]. However, most of this research has been conducted in child-
hood and adolescent samples—and less is known about the implications of social with-
drawal subtypes in emerging adults. Emerging adults face unique challenges, such as
entering the university environment and creating new supportive social relationships [8].
Compared to their more sociable counterparts, socially withdrawn emerging adults report
more difficulties building new supportive friendships and are at greater risk of developing
internalizing difficulties [26,27]. Therefore, examining the implications of distinct forms of
social withdrawal in this unique developmental period is particularly relevant.

The implications of shyness have been the most studied. Shyness is a relatively
stable temperamental trait throughout development [11]. It is also robustly related to
internalizing problems (e.g., negative affect, social anxiety, loneliness) and peer difficulties
(e.g., rejection, victimization) from early childhood through emerging adulthood [31,33].
Among emerging adults, shyness has demonstrated associations with depressive symptoms,
existential concerns, test anxiety, and lower levels of academic self-efficacy [16,34]. Indeed,
Closson et al. [35] found that shy young adults reported the lowest levels of social support,
happiness, life satisfaction, and self-worth compared to other groups of withdrawn and
non-withdrawn peers.

There has been growing interest in the implications of unsociability [36], which is
generally linked to a lower risk of social maladjustment [37,38]. As aforementioned, unso-
ciability represents a non-fearful preference for solitude rather than a negative attitude
determined by emotional or social concerns. Coplan et al. [36] discussed the potential of
developmental timing effects related to unsociability, arguing that the pattern of associations
between unsociability and socio-emotional problems increases from early childhood to
early adolescence—and then decreases from early adolescence to emerging adulthood.
In support of these assertions, unsociability appears to be strongly associated with peer
problems in late childhood and adolescence, when expectations for peer interaction are
high, along with increased peer pressure and desire for conformity, leading to solitary
behaviors being viewed as quite deviant [11]. Conversely, during adolescence, preference
for solitude becomes progressively more adaptive [39], as attitudes toward spending time
alone become more positive and normative [40]. This positive trend regarding unsociability
appears to continue into emerging adulthood [15]. For example, Nelson et al. [41] found
that unsociability among emerging adults was not related to problematic media use, de-
pression, or externalizing problems one year later. Similarly, Bowker et al. [32] reported that
unsociability among emerging adults was not related to anhedonia or anxiety sensitivity
but was positively associated with creativity.

Finally, social avoidance is a subtype of social withdrawal that appears to have the
most adverse effects on adjustment [11]. Indeed, as compared to their shy and unsociable
counterparts, socially avoidant children and young adolescents reported the most pervasive
socio-emotional problems, with the lowest levels of positive affect and the highest levels of
negative affect [13]. Results from previous studies also indicate that avoidant adolescents
and emerging adults experience a range of socio-emotional difficulties, including poorer
quality relationships, and lower self-esteem, as well as higher levels of emotion dysregula-
tion, social anhedonia, and depression [14,32,42]. In a sample of undergraduate students,
Nelson et al. [14] found that the socially avoidant group reported higher scores on suicidal
ideations and self-harm and lower scores on paternal relationship quality than the shy and
unsociable groups. Most recently, Bowker et al. [7] conducted a 10-country cross-cultural
study of social withdrawal among university students and reported that social avoidance
was positively associated with loneliness in all sites. Examining the motivations underlying
adolescents’ social withdrawal can provide helpful insights into the processes that lead
adolescents and emerging adults to forgo social opportunities and shed light on the possible
consequences of socio-emotional adjustment.
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1.3. The Present Study

The present study aimed to identify subgroups of emerging adults based on their
social withdrawal motivations and positive/negative affect. To accomplish this purpose,
we adopted a person-oriented approach and employed latent profile analysis in a lon-
gitudinal sample of emerging adults. In particular, we first aimed to delineate different
subgroups characterizing emerging adults’ tendency to spend time alone based on indi-
vidual differences in social motivations (i.e., shyness, unsociability, social avoidance) and
affect (i.e., positive, negative). Accordingly, university students completed assessments
at two time points near the beginning (Time 1) and at the end of a university term (Time
2, 3-months later; for a study aimed to assess students’ adjustment using a similar time
interval see [43]). At Time 1, we expected socially withdrawn emerging adults to differ-
entiate themselves into three subgroups: shy, unsociable, and socially avoidant [13]. We
also speculated to identify a subgroup characterized by lower levels of social withdrawal
motivations and higher positive affect, representing more sociable individuals.

We also investigated how the individuated profiles at Time 1 differed in terms of
indices of internalizing problems and life satisfaction, both concurrently and at Time 2
(3-months later, to reflect the start and end of classes). It was hypothesized that these social
withdrawal subgroups would differ regarding maladaptive developmental outcomes, both
contemporaneously and three months later. Specifically, we expected groups characterized
by shyness, social avoidance, and negative affect to report higher depression, social anx-
iety, and feelings of loneliness, as well as lower life satisfaction, compared to those who
displayed more unsociability [14,32,35,43].

Finally, it is important to consider gender differences in the meaning and implica-
tions of social withdrawal, but to date, the empirical evidence in this regard remains
mixed [35,44]. For instance, Closson et al. [35] did not report significant gender differences
in socially withdrawn emerging adults” well-being (e.g., social support, happiness, life
satisfaction), whereas Nelson et al. [44] found that socially avoidant females reported lower
self-image than males in a sample of established adults (aged 30-35 years). Accordingly,
gender effects were tested on a more exploratory basis.

Previous studies of motivations for social withdrawal among emerging adults that
have adopted a person-oriented approach remain scarce [13,15,17], and none have included
a specific measure of social avoidance. In this regard, the present study seeks to fill a gap in
the extant literature and expand our knowledge of the implications of social withdrawal
among emerging adults across two time-points spanning a university semester.

2. Methods
2.1. Study Design

The study employed a longitudinal design with data collection at two time points
(approximately three months apart). For this study, we recruited a convenience sample of
university students.

2.2. Setting

After providing informed consent, participating university students completed as-
sessments of motivations for social withdrawal, affect (positive, negative), internaliz-
ing problems (i.e., depression, social anxiety, loneliness), and life satisfaction. Measures
were completed online via Limesurvey at T1 (March 2017) and T2 (approximately three
months apart).

2.3. Participants

Participants were N = 348 university students (90% females; Mage = 21.85, SD = 3.84;
Time 1, T1) enrolled in a psychology course in a large urban center in Italy. Of these, n = 159
students (97% females) participated again approximately three months later, at the end
of classes (Time 2, T2). A large majority of the sample (96%, n = 333) self-identified as
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Caucasian, with a variety of other ethnicities also represented (2.9% Hispanic/Latin, 0.6%
Asiatic, 0.3% Arabic, and 0.6% “Other”).

2.4. Measurement

Social Withdrawal Motivations. Motivations for social withdrawal were assessed using
the Social Preference Scale—Revised (SPS—R; [7]). The scale was translated into Italian and
then back-translated into English by independent blinded experts. A multiple-group factor
analysis alignment identified the items that displayed the best psychometric properties
across countries, leading to the final version including 10 items out of 21 of the original
form. SPS-R is a self-report questionnaire assessing social withdrawal motivations during
adolescence and emerging adulthood. Participants answered each item on a 5-point scale
(from 1 = not at all, to 5 = a lot). The measure is composed of three subscales. In the
current study, the shyness subscale included 4 items (e.g., “Feeling nervous to interact with
others despite the desire to do so”) and showed good reliability at both T1 (« = 0.87) and
T2 (a = 0.83). The unsociability subscale included 2 items (e.g., “Preferring to hang out
with others than to spend time alone”—reverse-scored) and showed acceptable internal
consistency at both T1 (¢ = 0.76) and T2 (« = 0.66). Finally, the avoidance subscale, including
4 items (e.g., “Choosing to spend time alone due to dislike of others”), was found to be
reliable at both T1 (« = 0.84) and T2 (a = 0.82).

Positive and negative affect. Affect was assessed using the Positive and Negative Affect
Schedule (PANAS; [45]; for use in Italy see [46]), which is commonly used to measure
mood and emotions. This scale includes 20 items, with 10 items examining positive affect
(e.g., excited, determined) and 10 examining negative affect (e.g., nervous, distressed).
Participants rated the extent to which they experienced a specific affect on a 5-point scale
(from 1 = very slightly or not at all, to 5 = extremely). Reliability was good for both scales and
time points (positive affect: ay; = 0.81; ay = 0.85; negative affect: ay; = 0.83; ap = 0.89).

Loneliness. Loneliness was assessed via the 20-item version of the UCLA Loneliness
Scale ([47]; for use of the scale in Italy, see [48]). The scale was used to investigate subjective
feelings of loneliness and social isolation. For this study, consistent with Bowker et al. [7], we
considered 5 items (e.g., “I feel isolated from others”), which were found to be appropriate
for cross-cultural comparisons [49]. Participants rated each item on a 4-point scale from
0 (“I never feel this way”) to 3 (“I often feel this way”). Reliability for this measure’s short
version was good at T1 (« = 0.84) and T2 (« = 0.82).

Social anxiety. Participants completed the Social Interaction Anxiety Scale (SIAS; [50];
for use in Italy see [51]), a widely used measure of social anxiety in both clinical and
non-clinical populations. The instrument includes 19 items (e.g., “I have difficulty making
eye contact with others”) on a 5-point scale, from 0 (not at all characteristic or true of me) to 4
(extremely characteristic or true of me). Reliability was high at T1 (« = 0.94) and T2 (« = 0.93).

Depression. Participants also completed the Italian version of the Beck Depression
Inventory ([52]; for its use in Italy see [53]), a widely used self-report questionnaire to screen
for depressive symptoms in adolescents and adults. It is comprised of 21 items rated on a
4-point scale, indicating progressively greater severity symptoms (e.g., “I have as much
energy as ever”; “I have less energy than I used to have”; “I don’t have enough energy
to do very much”; “I don’t have enough energy to do anything”, coded as 0, 1, 2, and
3, respectively). The item evaluating suicidal ideation was removed for this study, thus
reducing the total number of items to 20. Internal reliability was good at T1 (« = 0.87) and
T2 (v = 0.92).

Life Satisfaction. Finally, participants completed the Satisfaction With Life Scale (SWLS; [54];
for its use in Italy see [55]) to examine global cognitive judgments of life satisfaction. The
scale consists of 5 items (e.g., “In most ways my life is close to my ideal”), which are
statements that participants have to rate using a 7-point scale, from 1 (strongly disagree) to
7 (strongly agree). Reliability for this measure was good at T1 (¢ = 0.85) and T2 (« = 0.86).
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2.5. Statistical Methods

We first computed descriptive statistics and Pearson’s correlations among the study
variables. Based on our theoretical framework (e.g., [20,21] and for more direct comparisons
with previous studies [13]), we conducted a latent profile analysis (LPA) to individuate
the number of emerging adulthood subgroups considering positive affect, negative affect,
shyness, unsociability, and social avoidance at T1 (N = 348 university students). We
estimated models with one- to sixth-class solutions with 20 random sets of starting values
in the first stage and 5 optimizations in the last stage (we did not include any other
model specifications). To better interpret each class solution, each variable at T1 was first
standardized in the LPA. We used multiple fit indices, model parsimony, and theory to
choose the best class solution. In terms of model fit indices, for the best class solution, we
considered (1) the lower log-likelihood, Akaike information criterion (AIC), the Bayesian
information criterion (BIC), and the sample-adjusted BIC, (2) an entropy closer to 1, and
(3) a significant Lo-Mendell-Ruben (LMR) and bootstrap likelihood ratio test (BLRT; [56]).
Also, for the best class solution, each individuated subgroup had to represent at least
5% of the overall sample ([57]). We estimated models using the maximum likelihood
estimator with robust standard errors (MLR). Then, to understand possible differences
between the individuated subgroups on variables at T1 included in the LPA and other
additional variables, both at the baseline and three-months later (i.e., social withdrawal
motivations at T2, internalizing difficulties at T1 and T2, and satisfaction with life at T1 and
T2), we conducted a series of analyses of variance (ANOVAs), with Bonferroni post hoc
comparisons. At T1, we considered the total sample of participants (N = 348 university
students); at T2, we only considered university students who also completed T2 assessments
(n =159). SPSS 27 and MPlus 8.4 [58] were used to run the analyses.

3. Results
3.1. Preliminary Analyses

Descriptive statistics and correlations among the study variables are reported in
Tables 1 and 2. Overall, the pattern of correlations among the study variables was in the
expected direction. For instance, shyness at T1 was positively related to high social anxiety,
depression, and loneliness at T1 and T2. Unsociability at T1 was positively correlated
with social anxiety and loneliness at T1 but not at T2. Finally, social avoidance at T1 was
positively associated with social anxiety, depression, and loneliness both at T1 and T2.
Males reported higher scores on T1 social avoidance and T2 negative affect than females.

Table 1. Descriptive statistics for the study variables.

Mean SD Range

Time 1 (N = 348)
Negative affect 2.25 0.70 1.00-4.20
Positive affect 3.31 0.65 1.20-4.80
Shyness 2.02 1.00 1.00-5.00
Unsociability 2.36 091 1.00-5.00
Avoidance 1.75 0.72 1.00-4.25
Loneliness 0.88 0.70 0.00-3.00
Social anxiety 1.46 0.74 0.00-3.85
Depression 0.51 0.39 0.00-1.75
Life satisfaction 4.46 1.37 1.40-7.00

Time 2 (N =159)
Negative affect 2.12 0.78 1.00-4.60
Positive affect 3.18 0.69 1.20-4.60
Shyness 1.67 0.74 1.00-4.25
Unsociability 2.21 0.86 1.00-4.50
Avoidance 1.61 0.64 1.00-4.25
Loneliness 0.63 0.60 0.00-2.60
Social anxiety 1.30 0.66 0.15-3.15
Depression 0.45 0.43 0.00-2.40
Life satisfaction 4.78 1.28 1.00-7.00
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Table 2. Zero-order correlations among study variables.

1 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19.
Time 1
1. Negative affect -
2. Positive affect -023 -
3. Shyness 04am 032 -
4. Unsociability 0.09 012 gogm -
5. Avoidance 028w 020 ggpe O -
6. Loneliness 047+ 932 geze 0B 042 -
7. Social anxiety 0.48 % —042 0.79 % 026 052 o6l -
8. Depression 0.65** ~034 0.40 ** 0.10 0.30 0.54 0.39 -
9. Life satisfaction “041 g 70 018 -029 0 -045 0 057 054
Tmfo.z Negativeaffect ~ 0.61%  —003 038 004 032 040 042 048 026 -
11. Positive affect 02 gese 02 g 7020 031 035 037 039 016 -
12, Shyness oz 0P ez one O 0P 0% 0 R0 e
13. Unsociability 0.04 —0.07 0.19* 0.52 048 0.11 0.2 0.05 ~016 0.15 0.01 0.24 -
14. Avoidance 019+ 0P gagw 0B 0.72 043 038 gq9x 7028033 021 g5a gy -
15. Loneliness 030 9B 39w 009 032 0.76 039 048 042 047 =029 gue gq7e 085 -
16. Social anxiety 043 95 gee 008 042 0.33 084 040 =020 051 =030 gege gpqe OB 0.9
17. Depression 028 —0.01 0.20* 0.05 022 040 026 0.53 ~027 0.69 024 o5 0.17* 0.5 0.54 0.39 -
18. Life satisfaction 029 ggew  TOSL _ppp 7038 040 029 046 066 057 040 039 gy 7036 S04 029 043
19. Gender 0.05 007 —003  —001 %2 om 0.04 004 —003 9® o1 003  —012  —004 014 003 038 005 -
20. Age —010 o019+ 915 g5 g5 UM 0I5 o090 007 013 O3 ~008 0.09 003 —012 %% 013 om oo
Note: * p < 0.05, ** p < 0.01; Gender (0 = males, 1 = females).
3.2. Latent Profile Analysis (LPA): Social Withdrawal Motivations and Affect at T1
We estimated sixth-class solutions with the total sample at T1 (N = 348), as reported
in Table 3. Model 4 reported the best model fit for the data compared to all the tested
LPA models. The model consisted of four subgroups, which were labeled, in line with
the previous literature, shy (n = 59, 16.9%), unsociable (n = 41, 11.8%), socially avoidant
(n = 23, 6.6%), and non-withdrawn (n = 225, 64.7%). The results for each subgroup are
displayed in Figure 1. Overall, the results from a series of ANOVAs, with Bonferroni post
hoc comparisons, revealed that the shy subgroup reported higher scores on shyness than
their unsociable and non-withdrawn counterparts (but lower than the socially avoidant
subgroup), F(3, 344) = 429.54, p < 0.001, %, = 0.79. The unsociable subgroup reported higher
scores of unsociability than the shy and non-withdrawn subgroups (but no differences
emerged between the unsociable and socially avoidant subgroups), F(3, 344) = 36.41,
p <0.001, 7%, = 0.24. The socially avoidant subgroup displayed the highest scores on social
avoidance, F(3, 344) = 259.37, p < 0.001, 1, = 0.69. Finally, the non-withdrawn subgroup
reported higher scores of positive affect, F(3, 344) = 15.51, p < 0.001, 7?, = 0.12, and lower
scores of negative affect, F(3, 344) = 23.85, p < 0.001, iyzp = 0.17, than the other socially
withdrawn subgroups, which did not differ among them.
Table 3. Model fit indices for each LPA solution.
Log- Smallest LMR BLRT
Model Likeliﬁood AlC BIC SABIC Entropy Class % p-Value p-Value
1-group —2466.303 4952.606 4991.128 4959.405 --- - - -
2-groups —2300.923 4633.846 4695.482 4644.724 0.84 27 0.47 <0.001
3-groups —2258.033 4560.066 4644.814 4575.023 0.85 9.2 0.04 0.04
4-groups —2215.169 4486.338 4594.200 4505.375 0.88 6.6 0.05 <0.001
5-groups —2195.828 4459.655 4590.630 4482.771 0.87 3.4 0.18 0.19
6-groups —2172.698 4425.396 4579.484 4452.591 0.87 4.6 0.37 <0.001

Note: AIC = Akaike’s information criterion; BIC = Bayesian information criterion; SABIC = sample-adjusted BIC;
LMR = Lo-Mendell-Ruben; BLRT = bootstrap likelihood ratio test. In bold, we report the best LPA solution.
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Figure 1. Results of latent profile analysis (LPA) with four class solution. Note: For each variable, we
represent the standardized means.

No significant age differences emerged between the latent profile subgroups,
F(3,344) =1.56,p = 0.20, 172p = 0.01. However, the results from Fisher’s exact test indicated
significant gender differences (p = 0.01). The results from follow-up tests (standardized
residuals) indicated that the unsociable subgroup was composed of a higher number of
males than expected (n = 10 males, 24%, vs. n = 31 females, 76%). No other differences
between the observed and the expected frequencies were observed in the shy (n = 10 males,
17%, vs. n = 49 females, 83%), socially avoidant (1 = 1 males, 4%, vs. n = 22 females, 96%),
and sociable (n = 15 males, 7%, vs. n = 210 females, 93%) subgroups.

3.3. Characteristics of Social Withdrawn Subgroups at T1 and T2

To compare the four individuated latent profile subgroups, we conducted several
ANOVAs on the other study variables at T1 (N = 348 university students) and T2 (3-months
later; n = 159 university students who also participated at this time point; Table 4). We
report the results without controlling for gender because each subgroup was composed of
a small number of males compared to females. However, when this control was included,
the results of the ANOVAs were equivalent to those reported in Section 3, except for T1 life
satisfaction and T2 depression. For T1 life satisfaction, the results did not reveal differences
between the non-withdrawn and the socially avoidant subgroups. For T2 depression, the
findings suggested that the shy subgroup reported higher scores than the non-withdrawn
subgroup. At T2, the Bonferroni post hoc comparisons did not consider the socially avoidant
subgroup since it comprised only a few participants (1 = 3). The findings revealed that the
shy subgroup displayed higher social anxiety and loneliness scores at T1 than the unsociable
and non-withdrawn subgroups. At T2, the shy subgroup reported higher social anxiety
and loneliness scores than the non-withdrawn subgroup (no differences emerged with the
unsociable subgroup at T2). The shy subgroup reported higher scores on shyness at T2 than
the unsociable and non-withdrawn subgroups and lower scores on positive affect than the
non-withdrawn subgroup. The unsociable subgroup displayed higher scores on loneliness
and social anxiety at T1 than the non-withdrawn subgroup. No significant differences
emerged between the unsociable and non-withdrawn subgroups on life satisfaction at
T1. At T2, the unsociable subgroup reported higher scores on social anxiety than the non-
withdrawn subgroup. The unsociable subgroup reported higher scores on unsociability at
T2 than the non-withdrawn subgroup and higher scores on avoidance than the shy and
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non-withdrawn subgroups. No differences emerged on loneliness, depression, and life
satisfaction at T2 between the unsociable and non-withdrawn subgroups.

Table 4. Characteristics of the four groups from latent profile analysis.

Variable Shy Unsociable :‘?:il;ilr}:t Wi::g::wn F 7y
Time 1
Loneliness 1.45, 1.06 1, 1.81, 0.60 58.03 0.34
Social anxiety 218 1.63 ¢ 2.64 5 1.12 4 103.09 047
Depression 0.71 4 0.63 4 0.86 4 0414 21.13 0.16
Life satisfaction 3.83 pe 424 ,, 332, 4.78 5 15.71 0.12
Time 2
Negative affect 2.71 4 2.57 4 - 1.98, 10.10 0.12
Positive affect 2.74 3.03 pa - 327, 4.84 0.06
Shyness 2.89, 230 - 1.42 66.84 047
Unsociability 2.50 ap 293, - 2.07 8.07 0.09
Avoidance 1.86 1, 2.57 4 -—- 1.45 30.86 0.29
Loneliness 1.06 5 0.73 . - 0.55 6.18 0.07
Social anxiety 2.24 , 1.77 4 - 112, 35.96 0.32
Depression 0.64 , 0.57 4 -— 0.41 , 2.70 0.03
Life satisfaction 3914, 449, - 497, 6.07 0.07

Note: For T1, all the ANOVAs were significant at p < 0.001. For T2, all the ANOVAs were significant at p < 0.001,
except for positive affect (p = 0.01), loneliness (p = 0.01), depression (p = 0.07), and life satisfaction (p = 0.01).
Degrees of freedom were df = 3,344 at T1 and df = 2, 153 at T2 for all variables; 7%, indicates partial eta-squared;
means with different subscripts in the same row differ at p < 0.05 (Bonferroni p-value for multiple comparisons);
socially avoidant subgroup’s means at Time 2 are not reported since this subgroup was excluded from comparisons
due to small sample size (n = 3).

The socially avoidant subgroup displayed higher levels of social anxiety at T1 than the
shy, unsociable, and non-withdrawn subgroups. The socially avoidant subgroup did not
differ from the shy subgroup for loneliness and life satisfaction at T1. However, the socially
avoidant subgroup reported higher scores on loneliness and lower scores on life satisfaction
at T1 than the unsociable and non-withdrawn subgroups. The non-withdrawn subgroup
displayed lower levels of depression at T1 than the shy, unsociable, and socially avoidant
subgroups, which did not differ among them.

4. Discussion

Investigating emerging adults” motivations for solitude is crucial to understanding the
processes underlying social withdrawal and its potential associations with socio-emotional
functioning [8,15]. Some previous research has examined how different social withdrawal
motivations are associated with indices of internalizing problems and well-being among
emerging adults [32,35,42]. However, few studies have taken a person-oriented approach
(e.g., [13]). This study identified subgroups of emerging adults based on their social with-
drawal motivations (i.e., shyness, unsociability, social avoidance) and affect (i.e., positive,
negative). We also investigated whether such subgroups differed in terms of indices of
maladjustment (i.e., social anxiety, depression, feelings of loneliness, and life dissatisfaction)
concurrently and three-months later (to reflect the start and end of a semester of university).
In line with theoretical models and empirical studies of social withdrawal [19,22], our
results individuated three socially withdrawn profiles characterized as shy, unsociable,
and socially avoidant. A fourth subgroup was comprised of non-withdrawn emerging
adults. These findings support prior research individuating different subtypes of social
withdrawal (e.g., [13,17]). Moreover, we found that emerging adults with higher levels of
social avoidance and shyness reported higher internalizing problems (i.e., social anxiety,
loneliness) and dissatisfaction with life compared to their unsociable and non-withdrawn
counterparts. Overall, our results indicated that investigating social withdrawal motiva-
tions is crucial for understanding how the tendency to spend time alone can play a role in
fostering pervasive associations with maladjustment during emerging adulthood.
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4.1. Subgroups of Socially Withdrawn Emerging Adults

Results from the latent-profile analysis explored individual differences in our sample
by delineating four emerging adult subgroups, differing with regard to social withdrawal
motivations and affect. The largest subgroup (which included almost 65% of the sample)
described non-withdrawn individuals, who were characterized by the lowest levels of
shyness, unsociability, and social avoidance, as well as the highest level of positive affect
and lowest negative affect, compared to all other subgroups. This result supports prior
studies’ findings that non-withdrawn individuals are generally characterized by adequate
emotional well-being and do not present difficulties in social situations [8,13].

The second largest subgroup (about 17% of the sample) was characterized by higher
levels of shyness than the unsociable and non-withdrawn subgroups, as well as lower levels
of avoidance and unsociability compared to the other two socially withdrawn subgroups.
We labeled this socially withdrawn subgroup as shy since it included emerging adults
with an internal conflict between the desire to interact with others (i.e., low unsociability
and social avoidance) and a fearful approach in social situations (i.e., high shyness and
negative affect; [8,11]). In other words, although shy emerging adults might be motivated
to approach others and engage socially, their desires are inhibited by social anxiety and
socio-evaluative concerns [14].

The third subgroup (about 13% of the sample) was labeled unsociable, characterized
by comparatively high unsociability, moderate social avoidance, and low shyness (as
compared to the other withdrawn subgroups). This group also reported moderate negative
and positive affect compared to other subgroups. Finally, the smallest subgroup (about 7%
of the sample) was labeled as socially avoidant, characterized by the highest levels of social
avoidance, shyness, and unsociability, as well as high negative affect and low positive
affect. In line with prior research [13,14], this subgroup appeared to be the most impaired
compared to all other subgroups, with a strong tendency to avoid social situations, high
negative emotionality, and low approach. Notably, the socially avoidant subgroup reported
the highest mean levels of shyness, which supports the assumption that social avoidance
represents a highly severe form of shyness (e.g., [11]). It has also been suggested that
chronic experiences of peer rejection and high levels of fear and anxiety during social
situations over time serve to “extinguish” socially avoidant individuals’ desire to approach
others and exacerbate their avoidance motivations [8].

4.2. Implications of Socially Withdrawn Motivations
4.2.1. Social Anxiety

All subgroups differed significantly regarding social anxiety at T1, with the socially
avoidant subgroup reporting the highest means, followed by the shy, unsociable, and non-
withdrawn subgroups, respectively. At T2, the socially avoidant subgroup was excluded
from comparisons due to the small sample size. However, the results indicated that shy and
unsociable emerging adults reported higher social anxiety than the non-withdrawn group.
Our findings align with the existing literature, suggesting that individuals who strongly
prefer solitude and avoid social interactions are at higher risk of developing clinical social
anxiety [44]. The shy subgroup reported significantly lower means than their socially
avoidant counterparts at T1. Indeed, although they may experience fear and discomfort
in social situations, shy individuals intimately desire to interact with others. This internal
motivation to approach others could serve to at least partially reduce the development
of the most pervasive effects of social anxiety. Also, in line with previous studies [37,38],
unsociability was the most benign form of social withdrawal, with the lowest means of
social anxiety compared to the shy and socially avoidant subgroups. This result was likely
due to the nature of this socially withdrawn motivation, representing a preference for
solitude free of those fearful tendencies and social concerns that generally result in more
severe socio-emotional difficulties [12].
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4.2.2. Depression

At T1, all three socially withdrawn subgroups reported higher symptoms of depression
than the non-withdrawn subgroup but did not differ significantly from one another. These
findings were partly in line with expectations. Although we speculated that the shy and
avoidant subgroups would report higher levels of depressive symptoms [17], we also
expected to find no significant differences between the unsociable and non-withdrawn
subgroups. This expectation was based on previous research showing that unsociable
adolescents and emerging adults reported lower levels of internalizing problems compared
to their shy and avoidant counterparts [32,41]. However, the higher levels of negative
affect (i.e., as high as in the shy and socially avoidant subgroups) could help to explain this
association with depressive symptoms in the unsociable subgroup.

Emerging adults face different challenges during their university years, such as trans-
ferring from senior high school to the university, moving to a new city, or initiating social
interactions with novel peers [59]. The critical developmental period of our students may
have exacerbated the levels of depression in all socially withdrawn subgroups, including
the unsociable subgroup. At T2, no differences emerged among all subgroups, most likely
because of the comparatively small sample size and the exclusion of the socially avoidant
subgroup from comparisons. However, it should also be noted that, as we will discuss, the
unsociable group did not differ from the non-withdrawn comparison group in terms of
loneliness or life satisfaction.

4.2.3. Loneliness

The results at T1 revealed that the socially avoidant and shy subgroups both reported
higher means of loneliness than the unsociable and non-withdrawn subgroups. This finding
was expected since shy and socially avoidant emerging adults experience negative affect
and anxiety in social situations, which can enhance their tendency to spend time alone,
thus leading to more intense feelings of loneliness (e.g., [31]). The results at T2 support this
interpretation since the shy subgroup again showed significantly higher means of loneliness
than the non-withdrawn group. In other words, when the desire to approach others is not
fully satisfied, shy emerging adults may be dissatisfied with their social network [7]. Of note,
the unsociable subgroup did not differ significantly from the non-withdrawn subgroup in
terms of loneliness at either T1 or T2. This result further corroborates the hypothesis that
a non-fearful proneness for solitude can be considered a relatively benign form of social
withdrawal, which becomes more adaptive in this developmental stage [32,40,41].

4.2 4. Life Satisfaction

Similar to the results for loneliness, the shy and socially avoidant subgroups reported
lower life satisfaction than the unsociable and non-withdrawn subgroups. These findings
were replicated at T2 (except for the socially avoidant subgroup, which was excluded from
these analyses). Once again, individuals with the worst consequences at the expense of
adjustment and well-being scored higher on negative affect and social anxiety and lower
on positive affect. These findings are in line with other studies (e.g., [35]) and suggest that
distancing oneself from social opportunities because it feels hard to face such situations has
different meanings and more negative implications for adjustment compared to deciding
to spend time alone because of a preference and enjoyment for solitary activities [8]. From
this perspective, clarity on the motivations behind the choice to withdraw from others can
disentangle processes that seem similar but are profoundly different.

4.3. Limitations, Strengths, and Future Directions

The present study focused on social withdrawal during emerging adulthood, with a
novel approach that permitted the exploration of the individual differences characterizing
social withdrawal motivations and investigating whether and how these differences were
related to indices of maladjustment. We also followed up a sub-sample of students three
months subsequent to the first data collection, providing short-term longitudinal data
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not typical of previous studies of social withdrawal among emerging adults. The focus
on emerging adulthood is also relevant, since this represents a critical phase in which
solitude and time spent alone not only heighten the risk for negative outcomes, but also
offer a context beneficial to individual development (e.g., [15]) and which is remarkably
adaptive for the achievement of specific developmental tasks (e.g., identity differentiation,
autonomy, occupation obtainment; e.g., [5]). Despite these strengths, our study presents
some limitations that should be considered for future research.

First, there was a low participation rate at T2 (three-months after T1), especially for
males, which led to the exclusion of the socially avoidant subgroup from analyses and
might have weakened the power of our results. We did not assess the reasons for the
participant attrition, but it is possible that the high avoidance characterizing this subgroup
also affected their participation at T2. Similarly, the low proportion of males in our sample
made it difficult to assess potential gender differences among the groups. Because the
evidence is mixed on whether socially withdrawn emerging adult males and females differ
in terms of indices of maladjustment/adjustment [35,44], it would be of interest for future
research to test the moderating role of gender in these associations. It would also be relevant
to consider how other individual factors (e.g., socio-economic status, sexual orientation,
and ethnicity) intersect and influence experiences of solitude and indices of maladjustment
(see [60] for a similar approach). Also, since this study adopted a quantitative approach
with an online questionnaire, using qualitative methods (e.g., interviews and focus groups)
could provide a deeper understanding of emerging adults’ motivations and experiences of
solitude [6,61].

The three-month time frame from T1 to T2 was intended to reflect the start and end
of a semester of university, but a larger temporal window between time points should be
adopted in future studies to better understand the longer-term implications of different
developmental trajectories of social withdrawal in emerging adulthood. In addition, future
research could explore a wider range of adjustment outcomes across other domains relevant
to emerging adults in university (e.g., academic success, romantic relationships, substance
use, stress, etc.; e.g., [16]) Furthermore, we believe that the role of protective factors
for social withdrawal during this specific developmental phase should be explored in
future research, such as positivity, characterizing individuals who have the dispositional
tendency to view themselves, their own life, and the future through a positive lens [62].
Future research should also aim to assess positive shyness, to see if such a group might
emerge based on emerging adults” ability to display positive emotional expressions and
engage with others [28]. Finally, our study only focused on university students from Italy
recruited using convenience sampling, which limits the generalizability of the results to
other cultural contexts and to the population. Indeed, although there are some similarities
in the consequences of social withdrawal motivations across cultures, there are also cultural-
specific patterns [7]. Thus, to enhance the applicability of the study findings to other cultural
contexts, it is essential to replicate this research across different cultural backgrounds.

5. Conclusions

In conclusion, a person-oriented approach allowed us to identify distinct groups of
socially withdrawn emerging adults with different socio-emotional profiles. The results
from our study are relevant not only to scholars but also provide helpful indications to
practitioners (especially those in university settings), policymakers, parents, and emerging
adults themselves for implementing intervention programs to reduce the costs of social
withdrawal during the challenging period of university years, especially for the more
at-risk subgroups (i.e., shy and socially avoidant). Therefore, intervention programs
could increase practitioners’, policymakers’, and parents’ awareness about the different
motivations and experiences of solitude and direct their attention to shy and socially
avoidant individuals with high social anxiety, loneliness, and life dissatisfaction. Enhanced
psychological support programs could be implemented for shy and socially avoidant
emerging adults to address issues related to anxiety and depression during a period of
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life marked by unique challenges. For instance, specific training programs aiming at
enhancing emotional and social skills could benefit shy and socially anxious people [63].
This also could allow practitioners, policymakers, and parents to not over-pathologize all
experiences of solitude since some socially withdrawn individuals reported similar levels
of life satisfaction as the non-withdrawn subgroup.
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Abstract: Family contexts, such as parental stress and parenting practices, play critical roles in
preschoolers” adjustment. However, these processes have been understudied in Chinese American
families. The present study examined the associations between Chinese American mothers’ experi-
ences of two types of stress (i.e., general/contextual stress and parenting stress) and their preschoolers’
socio-emotional and behavioral adjustment problems; in addition, the mediating roles of maternal
psychologically controlling parenting and maternal warmth in these associations were assessed. Par-
ticipants included 207 first-generation Chinese American mothers (Mage =37.78 years, SDage =4.36)
and their 3- to 6-year-old children (Mage = 4.50 years, SDage = 0.90; 52% boys). Mothers reported on
their levels of stress, psychologically controlling parenting, and warmth practices; teachers reported
on child adjustment in the school setting. The results revealed that higher levels of general / contextual
stress and parenting stress were each uniquely associated with more maternal psychologically con-
trolling parenting practices, which in turn was associated with fewer socio-emotional and behavioral
adjustment problems in children. Our findings can inform parenting intervention programs designed
to improve Chinese American preschoolers’ adjustment.

Keywords: socio-emotional and behavioral adjustment; Chinese American preschoolers; general/
contextual stress; parenting stress; psychologically controlling parenting practices; warmth practices

1. Introduction

Preschool children who are socio-emotionally and behaviorally competent are more
likely to develop positive peer and adult relationships [1] and are at lower risks for sub-
sequent adjustment problems [2]. Thus, it is important to understand contributors to the
socio-emotional and behavioral adjustment of young children. Children’s socio-emotional
and behavioral adjustment include their pro-social and anti-social behaviors as well as
problematic behaviors within the school setting [3]. This study used teachers’ reports
on children’s socio-emotional and behavioral problems to reflect children’s adjustment
in the school setting. Asian Americans are the fastest-growing immigrant group in the
United States [4,5], with Chinese Americans being the largest subgroup. However, the
socio-emotional and behavioral adjustment of Chinese American children remains under-
studied [6].

Parental stress has been noted as a significant contributor to preschoolers’ socio-
emotional and behavioral adjustment because preschool children spend most of their time
with their parents, which enhances the possibility of parents transmitting their feelings
of stress to their children [7]. Also, parenting responsibilities can lead to high levels of
stress, particularly during the preschool period [8,9]. Indeed, studies have shown that
certain parental stress, such as parenting-specific stress, is associated with more child
adjustment problems [10]. However, few studies have systematically examined different
types of parental stress and their potentially unique associations with child adjustment
difficulties [11]. According to Bornstein’s specificity principle [12], the development of
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specific characteristics in specific individuals is affected by specific experiences in specific
ways. Therefore, it is necessary to consider specific family contexts indexed by different
types of parental stress in relation to preschool children’s adjustment. Furthermore, much
is unknown about the experience of stress among Chinese American mothers, who tend to
be primary caretakers in these families, and its impact on their children’s socio-emotional
and behavioral adjustment.

Another limitation in the literature is that the mechanisms through which parental
stress may affect child outcomes remain unclear. According to Belsky’s process model of
determinants of parenting [13] and Abidin’s parenting stress model [14], parental stress
can negatively influence parenting practices, which in turn, may result in child adjustment
problems [15]. However, this mediating process has not received much empirical atten-
tion [16,17], and it remains unclear how different parenting practices may be uniquely
related to specific types of parenting stress and subsequent child adjustment [18].

We focused on two core dimensions of parenting practices as potential mediators of
the association between parental stress and child socio-emotional and behavioral adjust-
ment: control and warmth. Specifically, we examined maternal psychologically controlling
parenting (PCP) and maternal warmth practices. PCP refers to parents” attempts to control
children’s psychological and emotional development by using guilt induction, shaming,
and love withdrawal practices [19]. In general, PCP has been shown to contribute to nega-
tive child outcomes in diverse cultural settings, including Chinese and Chinese American
families [20,21], but some researchers found no relation between certain types of PCP
and child outcomes in both Chinese and European American families [22]. In addition,
PCP may have different and more nuanced meanings in Chinese and Chinese American
compared to Western families [23,24]. Specifically, parents from cultures that focus on
interdependence among family members, such as China, may adopt the subtype of PCP,
guilt induction, to guide their children to focus on the parents’ feelings and perspectives in
order to help children develop empathy and connectedness with others [25].

Maternal warmth pertains to the quality of the affectional bond between mothers
and their children as well as the physical and verbal behaviors through which mothers’
feelings are expressed [26]. Maternal warmth is associated with positive child adjustment
across different cultural contexts [27]. However, the positive effect of warmth on child
outcomes may be less robust in families with Asian backgrounds, possibly depending on
how warmth is expressed in those families. For example, Chinese American parents tend
to show warmth in more indirect ways compared to European American families [28].

In order to address the aforementioned gaps in the literature, the present study ex-
amined the relations between two types of parental stress, parenting practices, and child
adjustment in Chinese American families.

1.1. General/Contextual Stress Versus Parenting Stress

Parents may experience stress of different nature and origin [29]. General/contextual
stress is induced by stressors from a variety of sources in an individual’s life including work,
marriage, finance, and environmental issues, whereas parenting stress originates from the
role of being a parent [30] and the perceived accessibility and availability of resources for
parenting relative to the demands of parenting [10,14]. Experiences of general/contextual
stress and parenting stress may be different in two important ways. First, Lazarus [31]
suggests that stress is not unidimensional but has qualitatively different subtypes including
harm, threat, and challenge. While general/contextual stress, such as financial stress,
may be more of a threat or harm or both, parenting stress may be more of a specific
challenge. Second, researchers have argued that all parents experience parenting stress to
some degree, regardless of the characteristics of parents and children, family socioeconomic
status, and parents’ support networks [10]. However, general/contextual stress may not be
experienced by all parents. For example, parents with higher socioeconomic status are less
likely to experience financial stress than parents with lower socioeconomic status [32].
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Parental general/contextual stress is associated with poorer child development [33-36].
For example, Duran et al. [33] found that increased family financial strain (an indicator
of general/contextual stress) was negatively associated with delay of gratification among
children from low socioeconomic backgrounds. Parents’ daily general stress was also
positively associated with child psychosocial difficulties [36].

Parenting stress is also associated with both teacher-rated [8] and parent-rated [9,11,16,17]
preschoolers” adjustment problems. For instance, Huth-Bocks and Hughes [16] found that
parenting stress was strongly associated with mother-reported child behavior problems in
African American mother-child dyads. Similarly, Liu and Wang [9] reported that maternal
parenting stress was directly associated with Chinese children’s internalizing and external-
izing problem behaviors. Kochanova et al. [17] found a longitudinally positive association
between parenting stress and child internalizing behaviors.

However, most previous research on parental stress and child adjustment focused
on single types of stress (mostly parenting stress), whereas the simultaneous contribution
of general/contextual stress and parenting stress has been largely neglected [17,37—-40].
To our knowledge, only one study examined both stressors simultaneously and found
that parenting stress was positively associated with child behavior problems whereas
general /contextual stress was negatively associated with children’s theory of mind perfor-
mance but not behavior problems in European American families [34]. In the present study,
we examined general/contextual stress and parenting stress simultaneously and their
unique associations with teacher-reported child socio-emotional and behavioral adjustment
problems in Chinese American families. Based on the literature, we expected that both
mothers’ perceived general/contextual stress and parenting stress would be positively
associated with children’s negative adjustment.

1.2. The Mediating Roles of Parenting Practices

Scholars have suggested that parenting practices may serve as a potential mechanism
through which parental stress affects child adjustment [14,15]. Negative parenting practices
may result from both general/contextual stress and parenting stress. Specifically, parents’
allostatic response systems (i.e., systems that respond to physical, psychosocial, and envi-
ronmental challenges; [41]) may become overburdened and dysregulated when trying to
manage both the stress from normative challenges from various roles, such as the parenting
role, and the stress unrelated to particular role challenges, such as economic adversity; in
turn, the overburdened allostatic response systems may lead to maladaptive parenting
practices [42].

Studies on the mediating role of parenting practices in the link between parental stress
and child adjustment have yielded inconsistent findings. Some studies found that parenting
practices, such as the use of discipline and display of approval [43] and responsiveness [44],
mediated the link between parental stress and child adjustment outcomes including child
self-control and behavior problems, whereas others found no mediating effect [8,11,16,33].
Furthermore, these previous studies only assessed either general/contextual stress or
parenting stress. In this study, we focused on the potential mediating roles of parenting
practices that tap into two core dimensions of parenting: control and warmth. Specifically,
we focused on the roles of maternal PCP and maternal warmth practices in the relations
between two types of parental stress (i.e., general/contextual stress and parenting stress)
and child adjustment problems.

1.2.1. Psychologically Controlling Parenting

PCP has been proposed to negatively affect child development by undermining chil-
dren’s universal basic need for autonomy [21,45]. In general, PCP has been shown to be
associated with child maladjustment across diverse cultural contexts, including in Chinese
and Chinese American families [21,46,47]. However, researchers have argued for the con-
sideration of specific cultural contexts in understanding the implications of parental control
on child outcomes [20,48]. PCP may be less detrimental in societies where such practices fit
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the socialization goals of collectivistic familial contexts and, therefore, might be perceived
as more normative and less maladaptive [21]. Indeed, there is some evidence supporting
the culturally unique meanings and greater normativeness of certain subscales of PCP in
Chinese cultures [22,49].

Scharf and Goldner [50] suggested that one predictor of PCP is stress from a variety of
sources, including objective sources of stress (e.g., general /contextual stress) and factors
within the parent (e.g., parenting stress). These authors suggested two ways through which
stress can lead to PCP. First, stressful events can exhaust parental resources and force parents
to adopt a quick mode of reaction, which might lead parents to adopt PCP practices in order
to save time. Second, parents in stressful and challenging circumstances, such as those
with fewer resources, may feel overwhelmed and powerless, resulting in more controlling
parenting practices such as PCP. Moreover, parenting stress may result in more controlling
parenting compared to general/contextual stress, because experiences of stress derived
from the parenting role, for example, being worried about children’s adjustment problems,
are more directly related to parent-child interactions, which may more strongly motivate
parents to engage in controlling parenting practices to solve children’s adjustment problems.

Empirical studies have shown that parents with higher general/contextual stress tend
to use more controlling parenting practices [51] and that parents with higher parenting
stress are more likely to engage in authoritarian and coercive parenting practices [8,52-54],
including PCP [9,55]. In turn, PCP has been generally found to be associated with greater
internalizing and externalizing problems [9,10,56]. However, it should be noted that some
studies found some forms of PCP, such as guilt induction, shaming, reciprocity, and social
comparison, to be unrelated to Chinese children’s behavior problems [22]. In addition, one
dimension of PCP, guilt induction, has been found to be associated with less bullying and
aggressive behavior in Chinese American preschoolers [49]. In the current study, due to
the inconsistent findings on the association between PCP and child adjustment, we did not
propose a directional hypothesis but predicted that both types of parental stress would be
indirectly related to child adjustment through maternal PCP, and this association would be
stronger for parenting stress than general/contextual stress.

1.2.2. Maternal Warmth

Another major dimension of parenting is warmth, which has been found to be associ-
ated with positive child adjustment, including fewer socio-emotional [57,58] and behav-
ioral [27,59,60] adjustment problems. Maternal warmth practices were similarly associated
with positive child outcomes across cultural contexts, including in Chinese and Chinese
American families [58,61], although Chinese and Chinese American mothers express less di-
rect and explicit forms of warmth towards their children compared to European American
mothers [28,61,62].

Maternal warmth can be negatively affected by general/contextual stress [63] and
parenting stress [8,11]. For example, household chaos [63], work stress [64], and parenting
stress derived from parental distress, child characteristics, and parent—child dysfunctional
interaction [8], and daily hassles [11], were negatively associated with maternal warmth,
nurturing behaviors, and positivity. Moreover, maternal warmth has been found to me-
diate the negative associations between parental stress and child adjustment. Specifically,
Jeon and Neppl [65] found that maternal positivity mediated the longitudinal association
between economic pressure and child social competence from toddlerhood through the
preschool years. However, the mediating role of maternal warmth in the relation between
parenting stress and child adjustment is less supported. For example, Crnic et al. [11]
found that the link between parenting daily hassles and child behavior problems was not
mediated by parental positivity.

General/contextual stress may negatively impact maternal warmth more strongly
than parenting stress because general/contextual stress represents broader concerns and
may exhaust parental resources to a greater extent and negatively influence the emotional
climate of warmth [66]. For example, Miao et al. [67] found that Chinese Canadian parents
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with higher levels of acculturation stress (a source of general/contextual stress) showed a
decrease in positive parenting practices, including warmth, whereas stress from within the
parent—child relationship (i.e., parenting stress) was associated with an increase in positive
parenting practices. The authors explained the unexpected findings with measurement
and operationalization considerations: the stress from within the parent—child relationship
was measured by asking parents the intensity of conflict between parents and children,
and parents may change their parenting practices into a more supportive way to resolve
the conflict. Thus, specific parenting stress (e.g., conflicts between parents and children)
may not always contribute to lower warmth. Given these findings, we hypothesized
that general/contextual and parenting stress would be indirectly related to poorer child
adjustment through less maternal warmth, and this association would be stronger for
general/contextual stress than parenting stress.

1.3. The Present Study: Aims and Hypotheses

The present study had two aims (see Figure 1 for the conceptual model). The first
aim was to examine Chinese American mothers’ perceived general/contextual stress and
parenting stress in relation to their children’s socio-emotional and behavioral adjustment
problems. We expected that general/contextual stress and parenting stress would be
uniquely and positively associated with children’s socio-emotional and behavioral adjust-
ment problems. The second aim of the current study was to investigate whether parenting
practices (i.e., maternal PCP and warmth) would mediate the relations between the two
types of parental stress and child adjustment problems. We hypothesized that: (a) mothers’
general/contextual stress and parenting stress would be positively associated with their
PCP, and in turn, their preschool children’s adjustment problems, although we did not
propose a directional hypothesis for the association between PCP and children’s adjust-
ment problems; (b) the indirect effect of parenting stress on child adjustment problems
through maternal PCP would be stronger than that of general /contextual stress; (c) mothers’
general /contextual stress and parenting stress would be negatively associated with their
parental warmth, which in turn, would be associated with fewer adjustment problems in
their children; and (d) the indirect effect of general/contextual stress on child adjustment
problems through maternal warmth would be stronger than that of parenting stress.

General/
Contextual

Stress

Parenting

Stress

Psychologically
Controlling Child Socio-
Parenting Emotional
and
Behavioral
Adjustment
- Problems

Warmth

Figure 1. The conceptual mediation model for parental stress, parenting practices, and child ad-
justment problems. Note: Child age, child gender, maternal age, maternal education level, and
maternal behavioral acculturation to the mainstream culture were included as the potential covariates
in the model.
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The current study utilized cross-sectional data to investigate the links between mater-
nal stress, parenting practices, and child adjustment problems. Despite the limitations of
cross-sectional data when testing mediation models [68], the indirect associations proposed
in the present study were informed by both theoretical frameworks and empirical evidence.
Given the novelty of the data herein, the findings from these cross-sectional data could
serve as an initial step in understanding the potential mechanisms linking different types
of parental stress and child adjustment outcomes.

Maternal age and education have been found to be related to parenting practices [61,69]
and child age and gender and maternal behavioral acculturation to the mainstream culture
have been found to be related to parenting practices and child adjustment [70-73]; therefore,
these variables were examined as potential covariates in the current study.

2. Method
2.1. Participants

Participants included 207 first-generation Chinese American mothers (Mage = 37.78 years,
SDqge = 4.36) and their 3- to 6-year-old children (Mage = 4.50 years, SDage = 0.90, 52% boys)
living in the Maryland /Washington D. C. metropolitan area in the United States. Mothers
were born in mainland China (82%), Hong Kong (3%), Taiwan (14%), or other countries (1%).
Mothers had lived in the United States for an average of 10.57 years (SD = 6.06 years). Most
of their children were born in the United States (90%). Most mothers were married (98%) to
a partner who also identified as ethnically Chinese, and 94% of mothers had at least a college
degree or higher education.

2.2. Procedure

Participants were recruited from preschools, daycare centers, churches, and super-
markets. Mothers” informed consent and children’s assent were obtained before data
collection. Trained bilingual research assistants collected the data during home visits.
Mothers completed the questionnaires about their perceived stress and parenting practices
in their preferred language (simplified or traditional Chinese or English). With the parents’
permission, the teachers of the participating children were asked to report on the children’s
socio-emotional and behavioral problems in the school setting. Ethical approval for the
study was obtained from the University institutional review board of the University of
Maryland, Baltimore County.

2.3. Measures
2.3.1. General/Contextual Stress

The Hassles and Uplifts Scale (HUS) [74] was used to assess mothers’ perceived
general/contextual stress. This measure consists of 53 items that measure stress appraisals
across a variety of contexts (e.g., work, personal life, family, finances). We excluded one
item about children to avoid content overlap with the parenting stress variable. Mothers
rated each item on how much of a hassle each situation was on a 4-point scale, ranging
from 0 (none) to 3 (a great deal). Sample items include, “Fellow workers,” “Recreation and
entertainment outside the home,” “Your parents or parents-in-law,” and “Enough money
for necessities.” The final general /contextual stress score was the sum of the 52 items, with
higher scores indicating higher general/contextual stress. The reliability of the HUS in the
current study was good (Cronbach’s & = 0.95).

2.3.2. Parenting Stress

The Parenting Daily Hassles scale (PDH) [75] was used to assess mothers’ perceived
parenting stress. The PDH consists of 20 items that measure parental perceptions about minor
daily hassles and inconveniences pertaining to parenting (e.g., “Kids are difficult to manage in
public places”). Mothers rated each item for how hassled they felt by the event (i.e., intensity)
on a 5-point scale, ranging from 1 (no hassle) to 5 (big hassle). The final parenting stress
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score was the sum of the 20 items, with higher scores indicating higher parenting stress. The
reliability of the PDH in the current study was good (Cronbach’s o = 0.91).

2.3.3. Psychologically Controlling Parenting

The Psychological Control and Overprotective/Intrusive Measure (PCOIM) [76] was
used to measure maternal PCP. The PCOIM includes 18 items that measure maternal PCP. A
sample item for the PCP is, “I ignore my child when he/she tries to get attention.” Mothers
rated each item on a 5-point scale ranging from 1 (never) to 5 (always). The final score was
the sum of the 18 items, with higher scores representing higher levels of maternal PCP. The
reliability of the PCP in the current study was good (Cronbach’s o« = 0.84).

2.3.4. Maternal Warmth

The warmth subscale of the Parenting Styles and Dimensions Questionnaire (PSDQ) [77]
was used to measure maternal warmth. This warmth subscale is comprised of seven items.
A sample item is, “Gives comfort and understanding when child is upset.” Mothers rated
each item based on a 5-point scale, ranging from 1 (never) to 5 (always). The final score
was the sum of the seven items, with higher scores representing higher levels of maternal
warmth. The reliability of the warmth subscale of the PSDQ in the current study was adequate
(Cronbach’s o = 0.78).

2.3.5. Child Socio-Emotional and Behavioral Adjustment Problems

The Strengths and Difficulties Questionnaire for the teachers (SDQ-T) [78] was used
to measure child socio-emotional and behavioral adjustment problems. The SDQ-T in-
cludes 20 items that measure the child’s problems with peers (e.g., “Rather solitary, prefers
to play alone”), emotional symptoms (e.g., “Many worries or often seems worried”),
conduct problems (e.g., “Often fights with other children or bullies them”), and hyper-
activity/inattention (e.g., “Restless, overactive, cannot stay still for long”). Each of the
four subscales has five items. Teachers rated each item on a 3-point scale ranging from 0
(not true) to 2 (certainly true). A total socio-emotional and behavioral adjustment prob-
lem score was created by summing all 4 subscales (peer problems, emotional symptom:s,
conduct problems, and hyperactivity /inattention), with higher scores representing more
socio-emotional and behavioral difficulties. The reliability of the SDQ-T in the current
study was good (Cronbach’s o« = 0.81).

2.3.6. Maternal Behavioral Acculturation towards the U.S. Mainstream Culture

In order to control for maternal acculturation level, the Cultural and Social Accultura-
tion Scale (CSAS) [79] was used to measure maternal behavioral acculturation toward the
mainstream American culture. The CSAS includes 11 items reflecting individuals’ behav-
ioral cultural orientation to the mainstream culture in the domains of social relationships,
English language use, and American living styles. A sample item includes, “How often
do you read English novels or magazines?” The items were rated on a scale of 1 (almost
never) to 5 (almost every day). A sum score of maternal behavioral acculturation toward
the mainstream culture was created, with higher scores representing more behavioral
acculturation towards the mainstream culture. The reliability in the current study was
adequate (Cronbach’s o« = 0.76).

2.3.7. Data Analysis

First, descriptive statistics of and the zero-order correlations among the study variables
were examined using SPSS 27.0. Second, a multiple regression model in which child
adjustment problems were regressed on both general/contextual stress and parenting
stress was conducted to examine the associations between the two types of stress and child
adjustment problems. Third, path analysis was conducted using the “lavaan” package in R
studio to examine the mediating roles of maternal PCP and maternal warmth between the
two types of parental stress and child socio-emotional and behavioral adjustment problems.
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We examined the correlations between potential covariates and the mediators and the
outcome variables. The demographic variables significantly correlated with mediators
and/or outcomes were included as covariates in the regression and path analyses.

The rate of item-level missing data was smaller than 6%, and the data were miss-
ing completely at random based on Little’s Missing Completely at Random test: x>(4793,
N =207) =4921.47, p = 0.096 [80]. The Mardia’s Multivariate Normality (MVN) test [81]
revealed that the multivariate normality of the variables of interest was violated. There-
fore, we used the robust maximum likelihood (MLR) estimation to correct for the bias
and produce more accurate estimates of parameters. The model fit was evaluated by x>
statistics, comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of
approximation (RMSEA), and standardized root mean square residual (SRMR). Statistically
non-significant x? value suggests a good model fit. The model fit was deemed acceptable
with CFI and TLI values above 0.90, RMSEA below 0.08, and was deemed good with
CFI and TLI values above 0.95, RMSEA below 0.05, and SRMR below 0.08 [82,83]. The
indirect effects were evaluated using a bootstrapping approach with 95% bias-corrected
bootstrapped confidence intervals (CI) based on 1000 bootstrap samples [84].

3. Results
3.1. Preliminary Analyses

Descriptive statistics and correlations are presented in Table 1. The zero-order corre-
lations showed that neither general /contextual stress nor parenting stress was correlated
with children’s socio-emotional and behavioral adjustment problems. Moreover, gen-
eral/contextual stress was significantly correlated with higher maternal PCP and lower
maternal warmth, whereas parenting stress was only significantly correlated with higher
maternal PCP. Finally, neither maternal PCP nor maternal warmth was correlated with
children’s socio-emotional and behavioral adjustment problems. However, there was a
significant and negative partial correlation between maternal PCP and children’s adjust-
ment problems (r = —0.16, p = 0.023), while controlling for the effect of parenting stress.
In terms of the potential covariates, child age and gender were each significantly and
negatively correlated with child adjustment problems; maternal education was significantly
and negatively correlated with parenting stress and child adjustment problems; maternal
behavioral acculturation to mainstream culture was significantly and positively correlated
with maternal warmth. Maternal age was not correlated with any mediators or the outcome
variable and was not included in the subsequent analyses.

Table 1. Descriptive statistics and correlations for all study variables.

Variable M SD 1 2 3 4 5 6 7 8 9 10
1. GCs 285 204 -
2. Parenting stress 433 12.6 0.51 *** -
3. Maternal PCP 391 86 0.34 *** 0.38 *** -
4. Maternal warmth 29.8 3.4 —0.19 ** —0.12 —0.09 -
5. CSEBAP 6.0 4.7 0.11 0.09 —0.11 —-0.08 -
6. Child age 45 0.9 —0.09 —0.05 0.12 —0.05 —0.15* -
7. Child gender * - - —-0.03 0.07 —0.03 0.01 -0.17* —-0.11 -
8. Maternal age 378 44 —0.05 -0.12 0.07  0.04 0.05 0.32 *** —0.24** -
9. Maternal education - - —0.11 —0.19 ** —0.08 0.08 —0.16* 0.05 —0.00 0.17* -
10. MBAM 335 7.0 0.01 0.01 0.07  0.26*** —0.12 0.04 —0.10 0.20 ** 0.40 *** -

Note: N = 207. GCS = general/contextual stress; PCP = psychologically controlling parenting; CSEBAP = child
socio-emotional and behavioral adjustment problems; MBAM = maternal behavioral acculturation to mainstream
culture. # 1 = boys, 2 = girls. * p < 0.05, ** p < 0.01, *** p < 0.001.

3.2. Association between Parental Stress and Child Adjustment

Child age, child gender, maternal education, and maternal behavioral acculturation
to mainstream culture were included as covariates in the multiple regression model. The
regression model revealed that neither general/contextual stress (b = 0.01, p = 0.485) nor
parenting stress (b = 0.02, p = 0.531) was significantly related to children’s socio-emotional
and behavioral adjustment problems (see Table 2).
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Table 2. Regression: associations between parental stress and child adjustment.

Variables (R? = 0.30) b (SE) £
General/contextual stress 0.01 (0.02) 0.002
Parenting stress 0.02 (0.03) 0.002
Child age —0.79 * (0.36) 0.02
Child gender —1.83 ** (0.65) 0.04
Maternal education —0.69 (0.50) 0.01
Maternal behavioral acculturation —0.06 (0.05) 0.01

to mainstream culture

Note: N =207. *p <0.05, * p < 0.01.

3.3. The Mediating Roles of Parenting Practices

A path model was conducted to examine the mediating roles of maternal PCP and
maternal warmth practices in the relations between two types of parental stress and
children’s socio-emotional and behavioral adjustment problems (see Figure 2). Child
age, child gender, maternal education level, and maternal behavioral acculturation to
mainstream culture were treated as covariates. All covariates and exogenous variables were
allowed to covary, and the residuals of mediators were allowed to covary. The goodness-of-
fit indices indicated a good model fit: x%(1, N = 207) = 1.00, p =0.606, CFI = 1.00, TLI = 1.04,
SRMR = 0.01, RMSEA = 0.00, 90% CI [0.00, 0.00]. The model explained 20.2% of the variance
in maternal PCP, 11.6% of the variance in maternal warmth, and 11.3% of the variance in
children’s socio-emotional and behavioral adjustment problems.
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Figure 2. The mediation model for parental stress, parenting practices, and child adjustment problems.
Note: Child age, child gender, maternal education level, and maternal behavioral acculturation to
mainstream culture were included as covariates in the model. Standardized regression coefficients
were indicated. Solid lines represent significant paths and dashed lines represent non-significant
paths. *p < 0.05, ** p < 0.01.

Neither general/contextual stress (b = 0.02, SE = 0.02, p = 0.380, 95% CI [—0.023,
0.060]) nor parenting stress (b = 0.03, SE = 0.03, p = 0.245, 95% CI [-0.023, 0.092]) was
directly associated with child adjustment problems. Higher levels of general/contextual
stress (b = 0.09, SE = 0.03, p = 0.009, 95% CI [0.022, 0.153]) and parenting stress (b = 0.19,
SE =0.06, p = 0.001, 95% CI[0.079, 0.295]) were each uniquely associated with higher levels
of maternal PCP. The difference between the magnitudes of these two associations was not
significant. Higher levels of maternal PCP, in turn, were associated with fewer children’s
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socio-emotional and behavioral adjustment problems (b = —0.10, SE = 0.04, p = 0.018,
95% CI [—0.180, —0.017]). Both general/contextual stress (ab = —0.01, SE = 0.01, 95% CI
[—0.021, —0.001]) and parenting stress (ab = —0.02, SE = 0.01, 95% CI [—-0.043, —0.003])
had a significant and negative indirect effect on children’s adjustment problems through
maternal PCP.

Maternal warmth was significantly and negatively associated with general/contextual
stress (b = —0.03, SE = 0.01, p = 0.019, 95% CI [—0.056, —0.005]) but not parenting stress
(b=-0.01, SE =0.02, p = 0.636, 95% CI [—-0.059, 0.036]). However, maternal warmth was
not significantly associated with children’s socio-emotional and behavioral adjustment
problems. Therefore, the indirect effects of general/contextual stress and parenting stress
on children’s adjustment through maternal warmth practices were not examined.

4. Discussion

Chinese American mothers may experience different types of stress that contribute
to their parenting practices and children’s socio-emotional and behavioral adjustment in
various ways. The current study examined the unique associations between two types of
parent-experienced stress (i.e., general/contextual stress and parenting stress) and Chinese
American children’s adjustment problems as well as the mediating roles of two parenting
practices (i.e., maternal PCP and maternal warmth) in these associations.

Contrary to our first hypothesis and previous findings indicating that parental stress
is associated with more child adjustment problems [11], our results revealed that neither
general/contextual stress nor parenting stress was directly associated with teacher-rated
adjustment problems in Chinese American preschool children. The inconsistent findings
may be due to the different approaches used to measure children’s adjustment problems.
For example, Crnic and colleagues [11] used parent-reported child behavioral problems,
which may capture child problems in the home setting, while our study used teacher-
reported child adjustment problems that reflected child problems in school. Moreover,
parents’ perceived experiences of stress and their own perceptions of their children’s
behaviors are more likely to be associated with each other due to shared- or common-
method variance [85]. Thus, our use of separate reporters of parental stress and child
adjustment is a more robust test of the direct association between these two constructs.
Another possible explanation is that Chinese American mothers in our sample did not
experience very high levels of stress on average (Mgeneral /contextual stress = 28.5, possible
range = 0 to 156; Mparenting stress = 43.3, possible range = 20 to 100), so the stress experienced
by mothers might not be sufficiently salient to be directly associated with child adjustment.

As expected, both general/contextual stress and parenting stress were positively
associated with higher levels of maternal PCP, although the magnitudes of the two as-
sociations were not significantly different. This finding indicates that both perceptions
of general/contextual stress and perceived stress pertaining to the parenting role specifi-
cally, such as being overwhelmed by children’s behaviors [50], can equally elicit maternal
engagement in more controlling practices.

Interestingly, Chinese American children of mothers who reported more PCP showed
fewer adjustment problems in the school setting. This finding suggests that the relation
between PCP and child adjustment problems might be dependent on the cultural context.
In independence-oriented cultures that value individualism, such as in European American
families, PCP practices may be perceived as parental rejection and impede positive devel-
opment in children. In contrast, in interdependence-oriented cultures, such as the Chinese
culture, PCP has been found to be perceived as more normative and less maladaptive [22].
Children, especially young children, may be more likely to interpret PCP practices as
parental concern for their well-being rather than parental rejection, which may buffer them
against the negative effects of PCP [9].

Indeed, our finding is consistent with some previous research in which maternal
PCP was found to be less detrimental to preschool-aged children because of the better fit
with the interdependent familial socialization goals of first-generation Chinese American
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families [49]. Furthermore, young Chinese American children who are exposed to maternal
PCP in the family context may learn to be more compliant and be oriented towards fulfilling
others’ needs in order to receive approval, avoid disappointing others, and maintain social
harmony in different contexts, such as the school context. In fact, while some forms of
maternal PCP, such as love withdrawal, have been found to be associated with child
behavior problems longitudinally, other forms, such as guilt induction, were found to
be associated with fewer behavior problems in young children over time [49]. Parents’
practices of inducing mild guilt by illustrating the consequences of a child’s behaviors to
their parents could improve the child’s understanding of others’ feelings [22]. It shoud be
noted that the mean level of maternal engagement in PCP practices in the current study was
not high (Mpcp = 39.1, possible range = 18 to 90). Thus, mothers may not have enaged in
sufficient levels of PCP practices to have a negative impact on their children’s adjustment.

Importantly, it needs to be emphasized that although the results showed that Chinese
American mothers experiencing higher levels of stress engaged in more PCP, which in
turn, contributed to fewer child adjustment problems, these findings do not suggest that
stress itself is beneficial to child adjustment. Rather, as discussed above, the specific
cultural context and levels at which PCP practices are used, as well as the nature of these
PCP practices, need to be considered. In addition, as expected, the indirect effect of
parenting stress on child adjustment problems through maternal PCP was larger than that
of general/contextual stress. However, although the confidence intervals of the indirect
effects of both general/contextual stress and parenting stress did not include zero, the
upper limits were close to zero; therefore, future research is needed to replicate the results.

Our hypotheses regarding the two types of parental stress and maternal warmth
were partially supported. Specifically, mothers who experienced higher levels of gen-
eral/contextual stress reported lower levels of warmth; however, mothers’ perceived levels
of parenting stress were not associated with maternal warmth, indicating the unique
contributions of specific types of stress to specific parenting practices [12]. Compared to
stress solely caused by the parenting role, general/contextual stress, including financial
stress [33], household chaos [63], and work stress [64], may be more likely to be perceived
by parents as a threat or harm [31] and drain parental energy to a greater extent [66]. Thus,
these parents may be less motivated or resourced to express warmth. Maternal warmth
was not associated with child adjustment problems in our sample, which is contrary to
prior longitudinal study findings [27,57,60]. This inconsistency may be due to the different
research designs used across studies. Specifically, this study used a cross-sectional design
that only allowed us to examine the short-term effects of warmth, whereas in previous
longitudinal studies, maternal warmth was found to have a long-term effect on children’s
emotional adjustment [57] and externalizing problems [60]. This inconsistency may also
reflect differences in previous studies” examinations of concurrent versus longitudinal
associations between maternal warmth and child adjustment. The effect of decreased
parental warmth may gradually unfold and negatively influence children’s adjustment
over time. Moreover, some research found that parental warmth was not related to either
Chinese children’s externalizing problems or internalizing problems [86].

5. Conclusions
5.1. Limitations and Future Directions

Several limitations of the current study should be noted. First, because of the cross-
sectional research design of the current study, no claims about causal or temporal relations
between stress predictors, maternal PCP, maternal warmth, and child adjustment problems
can be made. In fact, children with adjustment difficulties may evoke more controlling
or less warm parenting practices [87,88] and lead to greater experiences of stress for their
parents [89,90]. However, the current study serves as a useful initial step for further research
because the study followed and met the six conditions of Pieters’ guidelines on conducting a
meaningful mediation analysis [91]. Specifically, our study had: (a) a solid theoretical basis
for the proposed paths’ directionality, (b) reliability of measures, (c) controlling significant
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confounding variables, (d) mediators and outcomes being conceptually and empirically
distinguishable, (e) sufficient statistical power to identify true non-null effects, and (f)
statistically significant indirect effects. Future longitudinal research and experimental
designs should be employed to examine the temporal and causal associations among these
variables as we proposed.

Second, we relied on mothers’ self-reports of stress and parenting practices, which
may not accurately reflect their actual stress level and parenting practices, and may in-
crease measurement bias and result in shared-method variance [85]. Future studies should
consider spousal reports of parental stress and observational assessments of parenting
practices. Finally, our sample was comprised of Chinese Americans predominantly from
middle-class backgrounds residing in the Maryland /Washington metropolitan area. Thus,
generalizations of our results to Chinese American populations with other sociodemo-
graphic characteristics and those residing in other parts of the United States should be
made cautiously.

5.2. Implications

Previous studies on parent-perceived stress and child outcomes have rarely investi-
gated general/contextual stress and parenting stress simultaneously, but rather focused
on one specific type of stress (e.g., parenting stress or financial stress) at a time. The cur-
rent study contributed to the literature by examining the concurrent and unique roles of
both general/contextual stress and parenting stress in child adjustment problems. This
study also advanced our knowledge of potential underlying mechanisms between parent-
perceived stress and child adjustment by investigating two core dimensions of parenting
(i.e., control and warmth) and by bridging these theoretical frameworks [13-15] with the
specificity principle [12] in Chinese American families.

General/contextual stress and parenting stress were found to be differentially associ-
ated with psychologically controlling and warm parenting practices, which in turn, had
unique associations with Chinese American children’s socio-emotional and behavioral
adjustment problems. This finding supports the specificity principle [12] by demonstrating
that parental stress experienced in specific contexts can contribute to children’s adjustment
through specific parenting practices. We complemented the common assumption that
only overall stimulation or a shared experience affects overall development and facilitated
our knowledge of the development of specific characteristics in specific individuals. Our
findings can also inform the development of more effective and culturally competent
parenting intervention programs. Specifically, intervention programs should make more
efforts to provide specific coping strategies appropriate to the specific types of stress being
experienced by Chinese American parents.

In conclusion, the current study revealed unique associations between specific types
of stress experienced by Chinese American mothers and their parenting practices and sub-
sequent socio-emotional and behavioral adjustment problems in their preschool children.
These findings provided empirical evidence that parenting practice is a critical proximal pro-
cess linking maternal stress and child adjustment problems in Chinese American families
and set the foundation for future longitudinal research.
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Abstract: Although preoperative anxiety affects up to 75% of children undergoing surgery each year
and is associated with many adverse outcomes, we know relatively little about individual differences
in how children respond to impending surgery. We examined whether patterns of anterior brain
electrical activity (i.e., a neural correlate of anxious arousal) moderated the relation between children’s
shyness and preoperative anxiety on the day of surgery in 70 children (36 girls, Mage = 10.4 years,
SDage = 1.7, years, range 8 to 13 years) undergoing elective surgery. Shyness was assessed using
self-report approximately 1 week prior to surgery during a preoperative visit (Time 1), preoperative
anxiety was assessed using self-report, and regional EEG (left and right frontal and temporal sites)
was assessed using a dry sensory EEG headband on the day of surgery (Time 2). We found that overall
frontal EEG alpha power moderated the relation between shyness and self-reported preoperative
anxiety. Shyness was related to higher levels of self-reported anxiety on the day of surgery for children
with lower average overall frontal alpha EEG power (i.e., higher cortical activity) but not for children
with higher average overall frontal alpha EEG power (i.e., lower cortical activity). These results
suggest that the pattern of frontal brain activity might amplify some shy children’s affective responses
to impending surgery. Findings also extend prior results linking children’s shyness, frontal brain
activity, and anxiety observed in the laboratory to a real-world, ecologically salient environment.

Keywords: preoperative anxiety; child; shyness; electroencephalography; temperament; surgery

1. Introduction

One of the most common stressful experiences a child can encounter is the anticipation
of surgery. Preoperative anxiety affects up to 75% of the 6 million children who undergo
surgery in North America each year [1]. It is associated with adverse clinical (e.g., increased
pain and recovery time), psychological (e.g., separation anxiety), and behavioural outcomes
(e.g., aggression towards authority figures) [2] that can have significant short- and long-
term implications for health and functioning. Children with preoperative anxiety are at
increased risk for nightmares, feeding and sleeping problems, and enuresis [3,4]. Given
the negative impact preoperative anxiety can have on children and families, researchers
have begun to focus their attention on understanding the etiology of this phenomenon as a
means of identifying targets for intervention. The ultimate goal of this work is to minimize
the prevalence of preoperative anxiety, its severity, and its adverse effects.
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1.1. Children’s Temperament and Preoperative Anxiety

Relatively few studies have examined whether individual differences in children’s
temperament might help to predict preoperative anxiety. Kain and colleagues [5] showed
that poor social adaptability and an inhibited, shy temperament were independent pre-
dictors of increased preoperative anxiety. In another study, children who scored low on
sociability (i.e., who were shy) also exhibited increased levels of perioperative anxiety
from immediately before the surgery to 2 weeks postoperatively [6]. A previous pilot
study also showed that, paradoxically, temperamental shyness was inversely related to
preoperative anxiety for school-aged children undergoing elective surgery [7]. This discrep-
ancy may have been due in part to methodological differences between studies, such as
small sample sizes and method variance. A recent systematic review and meta-analysis
conducted by Chow et al. [8] showed that certain temperament styles, such as emotionality,
intensity of reaction, and withdrawal, were associated with increased preoperative anxiety,
whereas activity level was associated with reduced anxiety. However, relatively little is
known about whether individual differences in shyness are consistently associated with
perioperative anxiety.

1.2. Children’s Shyness and Anxiety

Outside of the surgical setting, individual differences in temperament have been
shown to serve as vulnerability factors for the later development of anxiety (see [9] for a
review). For example, temperamental shyness (i.e., a preoccupation with the self in response
to real or imagined social interactions) has been consistently linked to an increased risk
for anxiety and depression in typically developing children [10]. In general, children who
are rated as temperamentally shy have a wide range of social and emotional problems
(e.g., emotion dysregulation, poor peer relations, and social rejection) [11]. Moreover,
temperamental shyness and anxiety-related symptoms are linked across development and
have been noted in children (see [12-14] for reviews). However, not all shy children are the
same in their display of anxiety, raising the possibility of moderating factors. One potential
moderator factor that might help us understand the relation between shyness and anxiety
is individual differences in anterior brain activity.

1.3. Overall Frontal Brain Activity and Emotional Experience

Several investigators [15-17] have argued that the pattern of overall frontal EEG alpha
power may track and reflect the intensity of affective experience. Given the inverse relation
between EEG alpha power and cortical activity, relatively lower EEG alpha power reflects
relatively higher cortical activity [18]. Thus, relatively lower EEG alpha power has been
inferred to reflect greater emotional arousal or intensity in studies of emotion.

For example, Dawson and her colleagues [19] reported that infants exhibited a decrease
in overall frontal EEG power (i.e., ostensibly more emotional arousal) during maternal sep-
aration, and this was paralleled by more behavioural signs of distress. Still, another study
conducted on adults found that overall frontal EEG alpha power characterized emotional
experiences in people who were shy [20]. Those who were shy exhibited relatively lower
overall frontal alpha power (i.e., more cortical activity) in anticipation of a social encounter
compared with less shy adults. This raises the possibility that overall frontal EEG alpha
power might reflect an endophenotype linking shyness and emotional experience.

Moreover, contrasting EEG patterns of alpha activity have been shown to distinguish
two types of anxiety (i.e., anxious arousal and apprehension) in adults, with anxious arousal
exhibiting more right than left activity and anxious apprehension showing more bilateral
activity [21-23]. Several studies have reported an increase in bilateral hemispheric activity
reflecting anxious apprehension [22,23] or the co-occurrence of both anxious arousal and
anxious apprehension [24] during intense emotional experiences. In particular, extremely
anxious apprehension could make an individual more vulnerable to experiencing anxious
arousal simultaneously when confronted with stressful events [23].

76



Behav. Sci. 2023, 13, 766

The anticipation of an impending surgery is a powerful stressor that can elicit negative
emotions (i.e., crying, sadness, fear) and anxiety for children undergoing surgery. One
recent pilot study conducted by our group has demonstrated that higher frontal brain
activity during preoperative visits was correlated with higher self-reported state anxiety on
the day of surgery [25]. Given that previous research has established associations between
shyness and anxiety outside of a surgical context and that overall frontal activity is related
to emotional experience, it is possible that the pattern of overall frontal brain activity in
response to stress (i.e., surgery) may track emotional experience and moderate the relation
between individual differences in temperament and anxiety.

To our knowledge, only one study has examined the neural correlates of tempera-
ment and anxiety in children in an ecologically salient environment such as the surgical
setting [26]. The preoperative setting and time to surgery provide a novel, real-world
environment to study fear-related behaviours.

1.4. The Present Study

In this study, we collected study measures on two separate occasions. During a
preoperative visit, which occurred 7 to 10 days prior to surgery (Time 1; T1), children self-
reported their level of shyness. On the day of the surgery visit (Time 2; T2), we collected
40 min of continuous EEG from the child using the Muse headband, and children also
self-reported their level of preoperative anxiety.

The goal of the present study was to examine whether average overall frontal EEG
alpha power at T2 moderated the relation between children’s self-reported shyness at T1
and self-reported state anxiety at T2. Based on previously published work [25,26], we
predicted the average overall frontal brain activity would moderate the relation between
shyness and preoperative anxiety, such that shyness would be related to higher levels of
self-reported anxiety on the day of surgery for children with lower average overall frontal
alpha EEG power (i.e., higher cortical activity; a marker of anxious arousal), but not for
children with higher average overall frontal alpha EEG power (i.e., lower cortical activity).
We also examined whether average overall temporal EEG alpha power also moderated the
relation between shyness and preoperative anxiety to test the hypothesis that the effects
were specific to the frontal region.

2. Method
2.1. Participants

Table 1 shows the demographic characteristics of the children and their parents in
this study. Seventy children (ages 8 to 13 years) who were scheduled to receive elective
outpatient surgery (e.g., tonsillectomy and adenoidectomy) and their parents were included
in this study. Children and families in this study were recruited as part of a larger study
examining the management of children’s preoperative anxiety. Recruitment took place
during the child’s preoperative clinic visit 7-10 days before surgery at McMaster University
Medical Centre’s affiliated Children’s Hospital located in Hamilton, Ontario. Children
diagnosed with significant neurodevelopmental disorders (e.g., organic brain disorders
(i.e., brain injury), neurosensory impairment (i.e., visual and/or hearing impairments), etc.)
and families who were unable to provide assent and consent, or who could not understand
or speak English, were not eligible to participate.

2.2. Procedure

Eligible children were approached during their preoperative visit (T1) at the McMaster
Children’s Hospital and were invited to participate in the study. During this visit, children
and families met with a child life specialist (someone who provides emotional support to
help prepare children and families for their surgery), a pediatric nurse, and an anesthetist
as part of standard care at the hospital. After obtaining parental consent and child assent,
demographic information and a measure of the child’s temperament were collected.
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On the day of surgery (T2), children and families were met by a research assistant
in the surgical waiting area. Children and families were prepared for the surgery by
a pediatric nurse, and then children and their parent(s) were moved to a holding area
outside of the operating room (OR), where EEG data were collected, and self-reported child
anxiety was measured. A $25 gift card was given to all participating families as a token
of appreciation for their participation in the study. All procedures were approved by the
Hamilton Integrated Research Ethics Board (HiREB).

Table 1. Demographic characteristics of children and families in the study.

Sample Characteristics
n=70
Children
Sex, n (Boys/Girls) 34/36
Age, M + SD 104 £1.7
Child life specialist preparation, n (Yes/No/unknown) 58/4/8
Previous hospitalization, 1 (Yes/No) 32/38
Parents
Mother/Father/Other *, n (Mother/Father/Other) 56/10/4
Age (in years), M £+ SD 41.0+5.8

M =Mean; SD = Standard Deviation. * = Grandparent/Stepparent.

2.3. Temperament and Preoperative Anxiety Measures

Child-Report of Shyness. Shyness was measured using the five highest-loaded
items [27] from the original Cheek and Buss Shyness Scale [28,29] to reduce participant
burden. A sample item from this scale includes “I find it hard to talk to strangers”. Children
responded on a five-point Likert scale ranging from 0 (not at all characteristic) to 4 (ex-
tremely characteristic), and so higher values indicated higher shyness. A mean shyness
score was computed using the five items. This scale demonstrated good internal consistency
in our sample (x = 0.80). Children’s shyness was assessed at the preoperative visit, T1.

Children’s Perioperative Multidimensional Anxiety Scale (CPMAS). The CPMAS is
a validated self-report scale designed to measure children’s state anxiety within a surgical
context [30]. The CPMAS contains five items, to which the child responds on a visual
analog scale (i.e., each item ranging from 0 (Not worried at all) to 100 (Very worried)). The
CPMAS was found to have very good internal consistency (& = 0.93) in the present study.
Children’s anxiety was assessed immediately before surgery, T2.

2.4. EEG Data Recording, Reduction, and Analysis

EEG Data Recording and Collection. EEG data were collected with children’s eyes
open for approximately 40 min while the child was seated waiting for their starting surgery
after nurse preparation up until anesthetic induction, T2. EEG data were recorded using a
Muse headband (InteraXon Inc., Toronto, ON, Canada). The Muse headband is a wireless
quantitative EEG headband equipped with four dry sensor channels (i.e., frontal sites
(AF7, AF8) and temporal sites (TP9, TP10)) referenced to a fifth channel located at the
medial prefrontal region (Fpz). The Muse headband was paired to an Android tablet
(Samsung Galaxy Tab A; Samsung Electronics Co., Ltd., Suwon, Republic of South Korea)
via Bluetooth. During the acquisition phase, the Mind Monitor application (an interface
software) was used to capture and record data. The raw EEG signals were sampled at
256 Hz. The Muse headband has demonstrated reliability with other existing portable and
laboratory-based (i.e., “wet”) EEG systems (see ref. [31] for comparison of EEG systems)
and demonstrated good psychometric properties in the preoperative setting [25].

EEG Data Reduction and Analysis. A real-time fast Fourier transform (FFT) was
employed by the Muse Monitor application to record and compute the power spectral
density in the alpha frequency band (7.5 to 13 Hz). We examined EEG power in the alpha
frequency range because this frequency band has been consistently linked to individual
differences in affective style and anxiety (see [32] for a recent review). A notch filter was set
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at 60 Hz to reduce artifacts and noise, and additional noise suppression was applied using
the Muse’s built-in driven right leg circuit (with a 2 1V noise floor) for all channels. Visual
inspection was performed to remove artifacts emerging from signal connectivity issues.
The onset and offset time were marked, and those data were eliminated from analyses.

A composite measure of average overall alpha power was computed separately for
the frontal and temporal sites by averaging overall alpha power separately across the two
frontal sites (i.e., Time 2 (AF7 + AF8)/2) and two temporal sites (i.e., Time 2 (TP9 + TP10)/2)).
We collected measures in the temporal region to ensure the effects were specific to the
frontal region. Because EEG alpha power is inversely related to cortical activity, lower
scores on the overall frontal and temporal metrics reflect more brain activity [18,33,34].

2.5. Data Loss

Due to unforeseen surgery scheduling conflicts (e.g., appointment cancellations, devi-
ations from schedule), a few children were unable to complete all the measures across both
visits and were excluded from analyses. All 70 children had self-reported temperament
data, 60 had useable EEG data at T2, and 66 had self-reported anxiety data at T2. Across the
measures, a total of 59 had complete data and are included in the regression analyses below.

2.6. Statistical Analysis

Descriptive analyses were conducted to summarize the baseline characteristics of
the children and families in this study. A series of chi-square and independent samples
t-tests were performed to examine differences in participant sex, age, handedness, and
previous hospitalizations. A series of Pearson correlations were also performed to examine
relations among the children’s shyness, overall frontal and temporal EEG alpha power,
and preoperative anxiety. We used a multiple linear regression model to examine if frontal
alpha power at T2 moderated the relation between shyness at T1 and self-reported anxiety
at T2. In the first step, we entered shyness; in the second step, we added frontal alpha
power; and in the final step, we entered an interaction term that was the cross-product
of shyness and frontal alpha power. We also performed identical analyses using average
overall temporal alpha power as a moderator to test for specificity between the frontal and
temporal brain regions.

All statistical analyses were performed using SPSS Version 24.0, with significance
levels set at oc = 0.05.

3. Results
3.1. Descriptive Statistics

Participant sex, age, handedness, and previous hospitalizations were not related to
shyness, overall frontal and temporal EEG alpha power, or preoperative anxiety (ps > 0.05).

Intercorrelations, means, and standard deviations (SD) for study variables are shown in
Table 2.

Table 2. Intercorrelations, means, and standard deviations (SD) for study variables.

Measure 1 2 3 4 Mean (SD)

1. Child-reported shyness T1 - 0.44 ** —0.07 —0.07 1.77 (1.02)

2. Self-reported anxiety T2 - —0.25 —0.09 152.26 (121.83)
3. Overall frontal alpha power T2 - 0.70 ** 0.58 (0.15)

4. Overall temporal alpha power T2 - 0.89 (0.12)

SD = standard deviation; T1 = preoperative visit; T2 = day of surgery visit, ** p < 0.001; 1 = Child-reported shyness
T1; 2 = Self-reported anxiety T2; 3 = Overall frontal alpha power T2; 4 = Overall temporal alpha power T2.

3.2. Regression Analysis

The final model was significant in predicting self-reported state anxiety, F(3, 55) = 7.92,
p <0.001, R? = 0.30. As presented in Table 3, results revealed that average overall frontal
alpha EEG power moderated the relation between self-reported shyness and self-reported
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state anxiety, p = 0.019. To probe this interaction, we examined the influence of shyness on
self-reported anxiety at high (1 standard deviation above the mean) and low (1 standard
deviation below the mean) levels of frontal alpha EEG power. As illustrated in Figure 1,
simple slope analyses revealed that shyness was positively related to state anxiety in
children with low levels of average overall frontal alpha power (3 = 80.87; p < 0.001), but
shyness was unrelated to state anxiety in children with high levels of average overall frontal
alpha power (3 =10.67; p = 0.619).

Table 3. Summary of regression model of shyness and overall frontal brain activity predicting
self-reported state anxiety on day of elective surgery in children.

Self-Reported State Anxiety

Predictors Beta S.E. p-Value R? AR?
Step 1 0.180 0.180 *
Shyness 51.98 14.67 0.001
Step 2 0.227 0.047
Shyness 49.96 14.42 0.001
Frontal Alpha EEG Power —179.881 97.78 0.071
Step 3 0.302 0.075*
Shyness 179.18 55.07 0.002
Frontal Alpha EEG Power 282.49 212.56 0.189
Shyness X Frontal Alpha EEG Power —232.83 96.05 0.019
*p < 0.05.
250

—&— Low Frontal Alpha EEG Power

--4--- High Frontal Alpha EEG Power

|

S

S
|

—_

(9]

S
|

Self-Reported State Anxiety
>
(e

(9]
S
|

Low Shyness High Shyness

Figure 1. Significant interaction effect of overall frontal alpha power on the relation between indi-
vidual differences in shyness and state anxiety during the day of elective surgery in children. EEG
power is inversely related to activity, so lower overall EEG power reflects greater overall activity.
Values are plotted at one standard deviation above and below the mean.

We repeated the above analyses using average overall temporal alpha EEG power for
sensitivity analyses. In the first step, shyness was entered and was a significant predictor
of self-reported state anxiety (3 = 51.98; p < 0.001). In the second step, average overall
temporal alpha EEG power was not a significant predictor of self-reported state anxiety
(B = —60.04; p = 0.625). Finally, in the third step, the interaction term was not significant
(B = —155.25; p = 0.206), indicating that average overall temporal alpha power did not
moderate the relation between shyness and state anxiety and specificity to the frontal region.
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4. Discussion

In this study, we explored relations among self-reported shyness, average overall
anterior EEG alpha power, and self-reported preoperative anxiety in school-age children
undergoing elective surgery. Our findings revealed that the average overall frontal EEG
alpha power measured on the day of surgery moderated the association between shyness
measured during a preoperative visit and preoperative anxiety measured during the day
of surgery. We found no such links for temporal brain activity.

The present study extends the existing literature concerning the role of individual
differences in temperament in childhood anxiety. Our findings are consistent with previous
work that has been conducted outside of the surgical context in children, where shyness
has been linked to increased levels of anxiety (e.g., [12,13]; see also [14] for a review). Here,
we extend these findings by demonstrating similar associations but within a “real world”
ecologically salient context (e.g., surgery).

When compared to work that has been carried out within the surgical context, our
study was consistent with prior research that showed that children who had an inhibited
temperament (i.e., were shy) experienced higher preoperative anxiety [2] (see also [8] for a
recent review). However, our findings were not consistent with the results of a preliminary
study carried out by Chow and colleagues [7], where shyness was found to be negatively
correlated with preoperative anxiety for school-aged children undergoing elective surgery.
This discrepancy may have been due to some methodological differences between the two
studies. For example, the proportion of children who had previously been hospitalized
in the present study (50%) was greater than in the previous study (29%). It is possible
that children who had undergone prior surgical experience(s) might react differently than
those who had never been in the preoperative environment. However, the field examining
relations between temperament and anxiety in ecologically valid, non-normative contexts
is relatively new. Therefore, very little is known about the types of normative behaviours
that children exhibit within this context. We postulated that other inhibited temperamental
styles may also be associated with anxiety in children undergoing surgery. More research
needs to be conducted to examine the possible confounding factors (e.g., other temperamen-
tal styles, previous hospitalization, types of preparation, types of stressors, and parenting
styles) that could directly and indirectly affect children’s behaviours in this unique context
for studying children’s anxiety.

To further our understanding of the biologically based factors underlying links be-
tween shyness and preoperative anxiety, we explored the role of overall frontal EEG alpha
power on this relation. Our results suggest that average overall frontal brain power may
track preoperative anxiety in shy children in the surgical setting. Consistent with the litera-
ture [15,16,20], the pattern of overall frontal alpha brain activity (i.e., the inverse of EEG
alpha power) may reflect the intensity of emotional experience during the perioperative
period, with relatively higher overall frontal activity reflecting a more intense emotional
experience for children who were shy than relatively lower overall frontal brain activity.
Furthermore, the elevated overall frontal bilateral EEG activity may track emotional arousal
(i.e., anxious apprehension) that is experienced by temperamentally shy children leading
up to surgery. This heightened arousal may reflect the hyperactivity of the underlying
cortical processes within the prefrontal cortex and related subcortical structures [35].

Limitations

The following limitations should be noted when interpreting the findings of the
present study. First, although this study is believed to represent one of the first of its kind
(i.e., collecting EEG data in real time) in relation to children’s temperament and anxiety
in the preoperative context, and given its relatively small sample size and correlational
design, our results need to be replicated with a larger sample before causal inferences can
be made. Second, although well-validated self-report measures were used to assess temper-
ament and anxiety, these measures may be subject to some bias as they were self-reported.
Other validated objective measures, such as behavioural measures of temperament and
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physiological indicators of stress (e.g., heart rate, cortisol), could be included in future work
in order to more completely characterize the phenomena of temperament and preoperative
anxiety in perhaps a more objective and less biased way. In addition, obtaining more data
throughout the entire perioperative period (e.g., EEG signals during and after surgery
and outside of the surgical context) might also provide further insights into the course of
perioperative anxiety and its influence on recovery. Third, while the portable EEG system
Muse allows for capturing continuous real-time data non-invasively in the surgical context,
only a limited number of recording channels were available. Therefore, the study needs
to be replicated in other contexts (e.g., home and the laboratory) using both traditional
and more extensive EEG systems to ensure the reliability of the present results. Finally, to
maintain a relatively homogenous sample, we restricted our sample to school-age children
receiving elective surgery only. This does impose some limitations on the generalizability
of our results to all children undergoing surgery (e.g., non-elective), and so future studies
should examine the link between temperament and preoperative anxiety across a broader
range of developmental stages and elective and non-elective surgical procedures. Finally,
future studies should also include a follow up after surgery to measure potential short-
and long-term adverse postoperative outcomes (e.g., postoperative behaviour, anxiety,
and pain).

5. Conclusions

The findings of this study extend prior work by examining paths linking shyness,
frontal brain activity, and anxiety in other stressful contexts to a real-world environment.
We believe that this novel work has both theoretical (i.e., understanding the relation
between temperament and anxiety) and clinical (i.e., understanding the development and
management of preoperative anxiety) implications. On a theoretical level, the findings of
the present study extend the current literature on the link between shyness and anxiety
by examining these phenomena in other contexts. Our results also provided support for
the observation that average overall frontal EEG activity moderated the relation between
shyness and preoperative anxiety, providing insight into individual differences and why
not all shy children react the same way to impending surgery. Clinically, this preliminary
investigation sheds light on the etiology of preoperative anxiety and may help guide future
research in the understanding of the biological correlates underlying the links between
temperament and anxiety in stressful contexts. Given the prevalence and negative effects of
preoperative anxiety, the ultimate goal is to help guide and personalize the future design of
preventive and intervention strategies, such as the development of better coping methods
in managing preoperative anxiety for children undergoing surgery, specifically for children
who are shy, that might target a change in patterns of anterior brain physiology.
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G W N e

Abstract: Oppositional defiant disorder (ODD) is one of the most prevalent childhood mental health
disorders and is extremely affected by family factors. However, limited studies have addressed
the issue from the perspective of family systems. The current study examines the associations
between multilevel family factors (i.e., family cohesion/ adaptability at system level, mother—child
and father—child attachment at a dyadic level, and child self-esteem at an individual level) and
emotional and behavioral problems among children with ODD in China. The participants were
256 Chinese children with ODD and their parents and class master teachers. A multiple-informant
approach and structural equation model were used. The results revealed that system level factors
(family cohesion/adaptability) were associated with child emotional and behavior problems indirectly
through factors at the dyadic level (mother—child attachment) and the individual level (child self-
esteem) in sequence. Mother—child, but not father—child, attachment, mediated the linkage between
family cohesion/adaptability and the emotional problems of children with ODD. Moreover, child
self-esteem mediated the association between mother—child attachment and child emotional and
behavioral problems. The findings of the present study underscored that multilevel family factors are
uniquely related to emotional and behavioral problems in children with ODD.

Keywords: behavioral problems; Chinese children; emotional problems; multilevel family factors;
oppositional defiant disorder

1. Introduction

Oppositional defiant disorder (ODD) is characterized by a recurrent pattern of an-
gry/irritable mood, argumentative/defiant behavior, and vindictiveness toward authority
figures or adults as well [1]. Previous findings indicated that children with ODD have
comorbid emotional and behavioral problems, such as depression and aggressive be-
havior [2]. Indeed, 45.8% of those with a lifetime diagnosis of ODD met the criteria for
depressive disorder [3], and depression was a key contributor to behavioral problems in
childhood [4]. Additionally, childhood ODD has been associated with an increased risk of
conduct disorder ([CD]J; [5]), which has a high probability of developing antisocial person-
ality disorder in adulthood [1]. Due to the significant risk that emotional and behavioral
problems pose to adjustment in typically developing children [6,7], children with ODD
who have comorbid emotional and behavioral problems might be at a much higher risk
for child outcomes [1,8,9]. Therefore, it is necessary to examine the influential factors on
emotional and behavioral problems in children with ODD. Studies examining these links
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would deepen our understanding of ODD and have prominent implications for developing
effective intervention programs.

Several family risk factors contribute to the severity of emotional and behavioral
problems of children with ODD [10,11]. Notably, Lin and colleagues (2022) proposed a
multilevel (i.e., system, dyadic, and individual level) family factors model to illustrate
the associations between family factors at different levels and child ODD symptoms [12].
Regarding the system level, family is considered as a complete unit and system consisting
of surface characteristics (e.g., social-economic status) and deep characteristics (e.g., family
function). The dyadic level refers to the functioning of each subsystem in the family,
including the wife-husband subsystem and parent—child subsystem. The individual level
considers each family member as a separate subsystem. According to Lin et al.’s model,
family factors at different level were associated with child ODD symptoms uniquely.
However, it remained unclear exactly how multilevel family factors were, respectively,
associated with co-occurring emotional and behavioral problems. To enrich the multilevel
family factors model, we constructed a comprehensive model to examine the associations
between multilevel family factors and emotional and behavioral problems of children with
ODD. Specifically, we considered family cohesion/adaptability at a system level, mother—
child and father—child attachment simultaneously at dyadic level, and child self-esteem at
an individual level. Identifying modifiable family factors for emerging problem behaviors
is necessary for family-based education and intervention programs.

1.1. Factor at System Level Associated with Emotional and Behavioral Problems in
Children with ODD

At the system level of family environment, researchers have underscored the contribu-
tion of family function to the emotional and behavioral problems of children with ODD [13].
Olson (2000) pointed out that family cohesion and adaptability are two core components
of family function. Family cohesion refers to the emotional connection among family
members [14,15], while family adaptability refers to the ability of a family system to change
its power structure, role relationships, and relationship rules in response to situational and
developmental stress [14]. According to the McMaster family functional model theory [16],
a poor family function might lead to less open communication and a steady accumulation
of negative emotions. Children in such a family environment would gradually learn the
negative interaction pattern, which increases the risk of physical diseases and problem be-
haviors. Empirical research has been carried out on the role of family cohesion/adaptability
in child problem behaviors as well. For example, Lavigne and colleagues (2012) found that
family cohesion/adaptability attenuated the risk of emotional and behavioral problems in
children with ODD. On the contrary, family conflict appeared to facilitate emotional and
behavioral problems in children [11].

1.2. Factor at Dyadic Level Associated with Emotion and Behavioral Problems in
Children with ODD

Regarding the dyadic level, studies were inclined to explore dysfunctional parent—child
interactions independent of other family-related interactions [17,18]. Research concerning
attachment theory has revealed that parent—child attachment was associated with chil-
dren’s problem behaviors [6]. Attachment theory implies that parent—child attachment is
prominently linked to child problem behaviors by shaping the internal work model of the
child. If the caregivers are lacking in sensitivity or are even frightening to the children,
children would be insecurely attached and more likely to develop a maladjusted internal
work model [19]. Repeated experiences of the insensitivity of the caregiver would lead to
dysfunctional cognition about the self and others and negative expectations in interper-
sonal interactions, which might enhance the risk for problem behaviors. Empirical studies
consistently indicated that a lower level of parent—child attachment was associated with
more emotional and behavioral problems in children [20,21]. Similar findings have been
reported for children with ODD as well [10].
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Attachment theory asserts further that children could form multiple attachments, i.e.,
they might develop distinct attachment with their mothers and fathers [22]. As such, it is
important to point out that researchers have emphasized the need to separate the father
and mother when examining their respective contributions to child development [7]. For
one thing, mothers and fathers play different caregiving roles in families and have distinct
interaction patterns with children. Therefore, mother—child and father—child attachments
might associate with their children’s development uniquely [23]. According to the dominant
hypothesis [24], a child’s attachment to his or her mother plays a pivotal part in his or
her psychological development, due to the fact that the mother and child have more
opportunities to spend time together [25]. According to the specificity hypothesis [26],
the attachment a child forms with either his or her mother or father has distinct effects
on his or her development [27]. Furthermore, during middle childhood, mothers and
fathers are inclined to interact with children separately, increasing the opportunities for
mother—child and father—child attachment to play different roles in child development [28].
However, mixed findings have emerged regarding the links of mother—child and father—
child attachment with problem behaviors in children. Specifically, some have argued that
mother—child attachment was closely related to child emotional problems [29], while Pan
et al. (2016) proposed that father—child attachment was more crucial than mother—child
attachment in predicting psychological health in Chinese children. However, Carter (2014)
argued that secure attachments with both mothers and fathers protected children from
worse emotional symptoms [30]. We do not yet have a full understanding of how mother—
child and father—child attachments predict emotional and behavioral problems in children
with ODD uniquely. Therefore, this study intends to distinguish the two different parenting
roles and discuss them separately.

1.3. Factor at Individual Level Associated with Emotion and Behavioral Problems in
Children with ODD

With regard to individual level factors, according to the multilevel family factors
model and the research findings, several individual child factors are associated with the
development of child ODD symptoms, such as child individual characteristics (children’s
temperament), cognitive factors (social cognition), and emotion-related factors (emotion
regulation), etc. [12,31,32]. This research focused on child self-esteem, which has been
found to play a predictive role in co-occurring emotional and behavioral problems. Given
that children with ODD frequently receive negative social feedback throughout their
development, they were more likely to experience lower levels of self-esteem [8,9]. Based
on the self-esteem theory of depression, low self-esteem is one of the most important
susceptibility qualities for depression [33] and the social bonding theory points out that low
self-esteem contributes to less consistency in social norms and more problem behaviors [34].
Other studies have also revealed that child self-esteem is linked to the overall outcomes of
children, including emotional and behavioral problems. For instance, a longitudinal study
conducted by Leeuwis and colleagues (2014) indicated that low self-esteem was a strong
predictor of subsequent internalizing symptoms in children [35]. Lin and colleagues (2014)
also found that lower self-esteem was associated with higher levels of depression and more
aggressive behaviors in children with ODD [36]. However, less is known about the role of
child self-esteem in the emotional and behavioral problems of children with ODD in the
family context. As such, the present study aims to explore how child self-esteem, as an
individual level factor, is related to other family factors at system a level and a dyadic level,
and ultimately to child emotional and behavioral outcomes.

1.4. Interplay among Factors at Three Level

According to the person—context interaction theory [37], the environmental factors
vary from distal to proximal and the processes of interplay between the distal and proximal
environmental factors affect the development of an individual. Magnusson and Stattin
(1998) further indicated that the distal factors decide the opportunities and restrictions for
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the functioning and development of proximal factors, as well as the individuals. In the
family system, family function is a distal environmental factor, parent—child attachment is
a proximal environmental factor, and child self-esteem is the most proximal factor for chil-
dren [12,38]. As such, family function might directly and indirectly predict child problem
behaviors via the parent—child relationship and the child’s self-esteem. Additionally, the
parent—child relationship might directly and indirectly predict child problem behaviors via
the child’s self-esteem.

Indeed, families with poor function tended to have poor communication, which would
lead to less parent—child interaction and a lower level of parent—child attachment. Conse-
quently, children might be likely to form maladaptive internal work models and develop
low self-esteem. All of these might cause or exacerbate problem behaviors in children.
Some preliminary empirical evidence supported these assumptions. For instance, the effect
of family cohesion/adaptability on child depression is likely to be mediated by parenting
(dyadic level), parental depression, and child temperament (individual level) [39]. Liu and
colleagues (2018) found that child self-esteem mediated the spillover effects between family
cohesion/adaptability and the emotional problems of children [40]. Additionally, existing
evidence supports that child self-esteem serves as a mechanism explaining the link between
parent—child attachment and the emotional and behavioral problems of children [41,42].
However, it remains unknown whether the processes of interplay among three different
system levels could be associated with emotional and behavioral problems in children with
ODD uniquely. In the current study, we include family cohesion/adaptability at a system
level, mother—child and father—child attachment simultaneously at a dyadic level, and child
self-esteem at an individual level to explore the role that family factors at different levels
play in the emotional and behavioral problems of children with ODD.

1.5. Influence of Chinese Culture

Since the cultural context affects both the whole family and the individual family
member, it is essential to comprehend the associations between family factors and child
outcomes in the cultural context. In various aspects, Chinese culture differs from Western
culture. First, Chinese parents are typically more involved in their children’s upbringing
than American parents [43]. Under the influence of Confucianism, Chinese society adopted
hierarchical parent—child interactions and disciplinarian parental socialization [43], which
may contribute a substantial parental effect on child development.

Second, it should be noted that most children in the present study were the only-child
in their families. As the only child, some families adopted a “child-centered” parenting
style [44]. While this parenting style might improve the quality of parent—child attachments,
it might also increase the emotional and behavioral problems in children [45]. For one
thing, a child-centered approach means that parents might spoil their children and fail
to discipline children’s daily behaviors, which increases the risk of behavior problems.
For another, a child-centered approach would make parents place high expectations on
their children and expect them to achieve excellent school performance, while paying
less attention to their children’s psychological needs. All of these factors might increase
children’s emotional and behavioral problems.

Third, there is a well-known expectation in some Asian, African, or economically
underdeveloped countries, “men outside the home, women inside (Nan Zhu Wai, Nv Zhu
Nei)”, because of traditional gender roles, and China is one of them [46]. Traditionally,
Chinese mothers tend to take on full caregiving responsibilities in the household, while
fathers are responsible for providing the financial necessities for the household. This
division of household labor may contribute to a closer bond between children and their
mothers than their fathers. Additionally, Chinese society expects married women to be
“good wives and mothers (Xian Qi Liang Mu)”, while the men are expected to “earn money
to support the family”. The different cultural expectations make the mothers devote more
time and energy to raising children than the father. Therefore, Chinese mothers may have a
greater influence on their children’s socio-emotional development.
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In contemporary Chinese families, however, parental notions on the parent—child
attachment and its influence on children are shifting [47]. Modern Chinese mothers demon-
strate less closeness and connection with their children compared with mothers of the
previous century [47]; fathers play a less “authoritarian” role in the family and have more
intimate interaction with children [48]. Nevertheless, it is plausible that traditional and
contemporary parenting practices coexist in Chinese households, and it is unknown how
the effects of parent—child attachment on children’s development differ depending on the
role of the parent.

1.6. The Present Study

The current study examined how multilevel family factors were differently related
to emotional and behavioral problems in Chinese children with ODD. Specifically, we
included family cohesion/adaptability as the system level factor, mother—child and father—
child attachment concurrently as the dyadic level factors, and child self-esteem as the
individual level factor (see Figure 1 for the proposed model). Three problems would be
explored: (a) whether family cohesion/adaptability is significantly related to the emotional
and behavioral problems of children directly or indirectly through both dyadic level
(mother—child and father—child attachment) and individual level (self-esteem of children)
factors; (b) whether child self-esteem would mediate the linkages between mother—child
and father—child attachments and emotional and behavioral outcomes; (c) whether the
mother—child attachment would be more closely linked to the emotional and behavioral
problems of children rather than the father—child attachment.

d

A,,,/b h\.

Father-child f Depressive
attachment symptoms

Family

cohesion/adaptability

-— ¢ —{ Child self-esteem

m

N d i

e

Mother-child k

Aggressive behavior [+

attachment

Figure 1. Proposed Model of Multilevel Family Factors and Emotional and Behavioral Problems of
Children with ODD. Note. a—m indicates the effects of multilevel family factors on child depressive
symptoms and aggressive behavior.

Based on the theoretical backgrounds and empirical research, three hypotheses were
proposed: (a) family cohesion/adaptability is significantly related to the emotional and
behavioral problems of children directly or indirectly through both dyadic level (mother—child
and father—child attachment) and individual level (self-esteem of children) factors, (b) child self-
esteem would mediate the linkages between mother—child and father—child attachment and
emotional and behavioral outcomes, and (c) mother—child attachment would be more closely
linked to the emotional and behavioral problems of children than father—child attachment.

2. Method
2.1. Procedure

There were six primary steps in the recruitment process. First, to obtain the informed
consent of schools. Using a convenience sampling method, we reached out to the primary
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principals and school psychologists of 20 cooperative primary schools and invited them to
participate in this study. Of these schools, 14 elementary schools in Beijing (8), Shandong
Province (2), and Yunnan Province (4) agreed to participate. The three areas are located in
the North, East, and Southwest of the mainland and represent developed, developing, and
undeveloped regions in China. All 14 of these primary schools are day schools, four are
priority primary schools, and thirteen are situated inside the city. The range of pupils was
between 300 and 5000. (2 schools have fewer than 1000 students and 7 schools have more
than 2000 students). We first obtained the consent of the principals and school psychologists
of these schools.

Second, to obtain the informed consent of class master teachers. We asked the school
psychologists to issue research invitations and informed consent forms to class master
teachers of grades first through fifth. Eventually, 187 class master teachers signed informed
content and agreed to participate in our study.

Third, nomination. These 187 class master teachers were asked to nominate the
children who might have ODD symptoms in their classes, according to the eight-item ODD
assessment checklist (DSM-IV-TR, 2000), children who displayed four or more symptoms
for at least 6 months with damaged relationship functions were nominated.

Fourth, confirmation. Two clinical psychologists from the research team interviewed
each participating class master teacher to confirm the accuracy of the nomination. The
confirmation criterions were based on DSM-IV-TR diagnostic criteria: (a) elementary
students in grades one through five; (b) the child shows four or more symptoms of ODD;
(c) the identified ODD symptoms have lasted for six months or more; (d) the child exhibits
serious impairment across psychosocial functioning domains; and (e) without intellectual
disability and other disorders, such as dyslexia, autism spectrum disorder, etc. Only
children with both clinical psychologists” diagnoses of ODD were recruited into this study.
Eventually, 305 children were identified to have ODD of the total 7966 children.

Fifth, to obtain the informed consent of parents. Invitation letters and informed
consent were sent to 305 parents of children identified with ODD symptoms. A total of
282 pairs of parent and child gave informed consent and assent forms were obtained (92.5%
participation rate).

Finally, these 282 children were asked to forward a package containing a parent survey
to his or her primary caregiver. The primary caregiver (either the mother or the father,
each family decide for themselves according to the reality of raising children) were invited
to fill out the survey and to return their completed surveys to the class master teacher
within one week. After parents signed informed consent, children completed the student
questionnaire in a school conference room or music room, while trained researchers stayed
in the room to provide assistance and explain the meaning of sentences when necessary.
Specifically, children in grades 3, 4, and 5 were supervised by one teacher and one clinical
psychology researcher. Due to the possibility that children in Grades 1 and 2 (ages 6-7)
might have trouble comprehending the questionnaire, four to five teachers and researchers
were assigned to guarantee that they could assist each child individually if children had
difficulty completing questions. Both survey methods required children to independently
complete questionnaires; the only difference was the number of researchers. Previous
research has shown that the findings of a self-administered survey and an individual
interview are compatible and comparable [49]. Class master teachers were also invited
to complete a questionnaire to assess the behavior of each child in the study. A total of
256 parent—child dyads completed data collection, which included at least one of their
parents and class master teachers’ finished questionnaires.

Prior to conducting the study, the Institutional Review Board of [mask for review]
University in China approved the research protocol, including the consent procedure
[Approval number]. We obtained active consent from parents, students, and teachers prior
to data collection, and we promised to keep the participants’ information confidential. For
interested parents of the identified children, psychiatrists from Anding Hospital, mental
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health counselors, and a family therapist from the Center of Family Study and Therapy at
[mask for review] University offered opportunities for ODD treatment.

2.2. Participants

The final ODD sample consisted of 256 parent—child dyads, including 83 father—child
dyads and 173 mother—child dyads. The participating children included 186 boys and
69 girls, with 1 missing gender information. Among these children, 75.8% were the only
child in family. Fathers’ ages ranged between 25 and 54 years (M = 38.43, SD = 5.16), and
mothers’ ages ranged between 26 and 53 years (M = 36.66, SD = 4.29), and children’s ages
ranged between 6 and 13 years (M = 9.60, SD = 1.57). Regarding educational level, most
mothers (56.6%) and fathers (61.6%) had junior college diplomas or above. For family
social economic status, 56.3% families had a monthly income over 5000 Chinese Yuan
(approximately $720; the average monthly income for Chinese urban families is about
5485 Chinese Yuan in 2015; [50]).

2.3. Measures
2.3.1. ODD Symptoms

Class master teachers, school psychological teachers and two clinical psychologists
were asked to assess children’s ODD symptoms based on the 8-item diagnosis of ODD scale
in DSM-IV-TR (0 = no; 1 = yes; e.g., “often loses temper”, “often argues with adults”; [1]).
Children who had four or more items of the 8-item scale were identified with ODD.
Scores were summed across the eight items and higher sum scores indicated that the child

exhibited more ODD symptoms. The Cronbach’s « was 0.85 in the current study:.

2.3.2. Family Cohesion/Adaptability (Parent Reported)

The family cohesion/adaptability was assessed by the Family Adaptability and Cohesion
Evaluation Scale (FACES-II; [14]), which has been validated as an appropriate measure for
use in China [51]. FACES-II assesses the family function in two dimensions: adaptability
(14 items; e.g., “In solving problems, the children’s suggestions are followed”) and cohesion
(16 items; e.g., “Family members like to spend free time with each other”). The correlation
coefficient between the adaptability and cohesion was 0.78 (p < 0.001) in the current study.
Each parent reported their perception of the family function using a 5-point Likert scale
1 = almost never to 5 = almost always). A composite score was created by summing the
scores of two dimensions. A higher total of scores on FACES-II indicated better adaptability
and cohesion in the family. In the current study, the Cronbach’s o for FACES-1I was 0.84.
Additionally, given that the data of family cohesion/adaptability was collected from either
a father or a mother, an independent t-test was conducted to compare fathers’ reports and
mothers’ reports. The result indicated that there was no significant difference in fathers’
and mothers’ report of family cohesion/adaptability (t = —0.23, p > 0.05).

2.3.3. Parent—Child Attachment (Child Reported)

Parent—child attachment was measured by child report of the Chinese Version of par-
ent subscales of the Inventory of Parent and Peer Attachment (IPPA; [52,53]). This measure
and its subscales have been demonstrated as having acceptable construct validity and in-
ternal consistency in a sample of Chinese primary school-aged children [54]. Each child
was asked to rate their attachment to both mother and father on the following dimensions:
trust (5 items; e.g., “’My father/mother respects my feelings”); communication (5 items; e.g.,
“If my father/mother knows something is bothering me, he/she asks me”); and alienation
(6 items; e.g., “I am angry with my father/mother”), with parallel wordings of items for
assessing relationships with mothers and fathers. All items are rated on a 5-point frequency
response scale ranging from 1 (almost never) to 5 (almost always). A composite score was cre-
ated for each mother—child and father—child attachment by subtracting the scores of alienation
subscale from the sum scores of trust and communication subscales [53]. The higher scores
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indicated higher levels of parent—child attachment. In the current study, the Cronbach’s & was
0.88 for both mother—child attachment and father—child attachment, respectively.

2.3.4. Child Self-Esteem (Child Reported)

Child self-esteem was assessed using the Self-Esteem Scale (SES; [34]. The scale was
shown to be a reliable and valid measurement for elementary school-aged children in
China [49]. Each participating child reported on their own self-esteem by using a 4-point
scale (1 = strongly disagree to 4 = strongly agree) on 10 items (e.g., “I am a person of
worth”). A reversed scoring was used for the five items with negative states. Scores were
summed to create a composite score, the higher score indicated higher levels of self-esteem.
The Cronbach’s « was 0.84 in the current study.

2.3.5. Children Depressive Symptoms (Child Reported)

Children’s self-report of depressive symptoms were assessed using the Center for Epi-
demiological Studies Depression Scale for Children (CES-DC; [55]), Researchers have validated
the CES-DC for the assessment of depressive symptoms in Chinese children [56]. The
CES-DC consists of 20 items (e.g., “I was bothered by things that usually don’t bother me”)
and each item was rated on a 4-point scale (1 = not at all to 4 = a lot). Summed scores were
used as a measure of child depressive symptoms, with higher scores indicating more severe
depressive symptoms. The Cronbach’s « of this study was 0.86.

2.3.6. Aggressive Behavior (Teacher Reported)

Child aggression was measured using the “Aggressive with Peers” subscale from the
Child Behavior Scale (CBS; [57]). Previous study has proved this scale for measuring child
aggressive behavior by teacher [58]. Class master teachers rated each child’s aggressive
behavior toward peers by using a 5-point scale (1 = never to 5 = always) on 7 items (e.g.,
“This child pushes or shoves other children”). Scores were summed to create a composite
score, with a higher score indicating more aggressive behavior towards peers in school.
The Cronbach’s « was 0.96 in the current study.

2.4. Data Analysis

Preliminary data analyses were performed using SPSS 20.0. and Mplus 7.0. First,
given that the data of family cohesion/adaptability was collected from either a father
or a mother, the multiple group analysis was implemented in Mplus 7.0 [59] to examine
the possibility of a gender difference among reporters. An unconstrained model that
allowed the 13 paths (i.e., path a-m, see the Figure 1) estimates to vary among father-report
and mother-report group was estimated. This model fit the data well, x> (42) = 41.30,
CFI = 1.00, RMSEA = 0.00, SRMR = 0.05. Next, a constrained model that constrained the
parameter estimates of 13 paths for the father-report and mother-report group to be equal
was estimated. If this constrained model resulted in a statistically significant decrement of
model fit (x?) in comparison with the unconstrained model, then the pattern of associations
could be assumed to vary for the father-report and mother-report groups. This model
revealed a good fit for the data, x2 (55) = 54.65, CFI = 1.00, RMSEA = 0.00, SRMR = 0.06.
Results indicated that the model constraining the 13 paths coefficients to be equal across
the two groups did not fit significantly worse than the model with these 13 path coefficients
freely estimated across groups (Ax? = 13.35, A df = 13, p = 0.42), suggesting that the current
model did not differ across gender of reporters. Therefore, our study did not distinguish
them in the model.

Then, descriptive statistics were performed using SPSS 20.0 on all demographic vari-
ables (i.e., child gender, child age, educational years of parents, and family monthly income)
and observed variables (i.e., family cohesion/adaptability, mother—child and father-child
attachment, child self-esteem, depressive symptoms, and aggressive behavior).

After that, the simple Pearson’s correlations between observed and demographic
variables were computed in order to understand relations between them.
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Primary analyses were conducted with the structural equation model (SEM) within
Mplus 7.0. The proposed multiple mediation model (see Figure 1) with covariates (i.e., child
gender, child age, educational years of parents, and family monthly income) was examined
to test for possible mediation effects. The fit indices used to evaluate the model were the
chi-square statistic (), goodness-of-fit index (CFI), Tucker-Lewis index (TLI), root mean
square error of approximation (RMSEA), and standardized root mean residual (SRMR).
Model fit was considered acceptable when the values of x2 were not significant, and
CFI > 0.95, TLI > 0.95, RMSEA < 0.08, and SRMR < 0.08 [60]. A bootstrapping procedure
with 5000 iterations was used to test the indirect effects, in which a 95% confidence interval
(CI) excluding zero indicates a significant mediating pathway. Missing data were addressed
using Mplus’ default of the full information maximum likelihood method (FIML) [61].

3. Results
3.1. Descriptive Statistics among All Variables of Interest

Descriptive characteristics and the correlations among study variables are presented in
Table 1. Family cohesion/adaptability, father—child attachment, mother—child attachment,
child self-esteem were all positively correlated with each other and in the hypothesized
direction (ps < 0.01). Furthermore, family cohesion/adaptability, father-child attachment,
mother—child attachment, and child self-esteem were negatively associated with child
depression (ps < 0.01). However, only child self-esteem was significantly and negatively
related to child aggressive behavior (p < 0.01). Additionally, the demographic variables
(i.e., children’s gender, paternal age, paternal education, maternal age, maternal education,
and family monthly income) were related to several of the observed variables. Thus, these
demographic variables were examined as covariates in later data analyses.

Table 1. Means, Standard Deviations, and Correlations Among Study Variables.

2 3 4 5 6 7 8 9 10 11 12 13

1. Children’s gender
2. Children’s age
3. Paternal age

—0.01
0.18 **

4. Maternal age 0.15* 0.23 0.80 ** 1

5. Paternal education 0.06 —0.25 0.24* 0.19 1

6. Maternal education —0.06 —0.28** 0.07 0.08 0.75** 1

7. Monthly income 0.23** —0.20 ** 0.32* 0.24 0.60 ** 048 * 1

8. Family cohesion/adaptability -0.13 —-0.10 —-0.10 —-0.05 0.23** 0.20 ** 0.17* 1

9. Father—child attachment —0.11 —0.02 —0.02 0.01 0.08 0.17* 0.12 0.22** 1

10. Mother—child attachment —0.08 —0.03 —0.09 —0.04 0.09 0.21** 0.10 0.27 ** 0.70 ** 1

11. Child self-esteem —0.20* —0.05 —0.08 —0.01 0.06 0.21** 0.01 0.28 ** 0.39 ** 0.48 ** 1

12. Child depression 0.15* —0.02 0.04 —0.05 0.10 —0.04 0.09 —0.24** —0.58 ** —0.64** —0.58 ** 1

13. Aggressive behavior 0.34 ** 0.04 0.28 ** 0.28 ** 0.21** 0.13* 0.25** —0.06 —0.03 —0.10 —0.20 ** 0.21** 1
Mean 9.60 3843 36.66 3.87 3.74 2.79 121.06 23.88 25.74 30.53 36.06 17.90

SD

157 5.16 4.29 133 1.36 1.03 17.19 11.80 12.24 6.16 10.40 7.77

Note. Children’s gender was coded 1 for boy and 0 for girl. Parental education was measured on a 6-level categorical
variable (1 = elementary school diploma, 6 = master’s degree). Family monthly income was measured on a 5-level
categorical variable (1 = 2000 Chinese Yuan or less, 5 = 30,000 Chinese Yuan or more). * p < 0.05, ** p < 0.01.

3.2. The Mediating Roles of Mother—Child and Father—Child Attachment and Child Self-Esteem

The final model with standardized path coefficients is presented in Figure 2. The
model fit the data very well, )(2 (21) =22.23,p =0.39, CFI = 0.99, TLI = 0.99, RMSEA = 0.02
(90% CI = [0, 0.07]), and SRMR = 0.03. The direct effects of multilevel family factors on
emotional and behavioral problems in children with ODD is displayed in Table 2. The
results showed that family cohesion/adaptability was not directly associated with child
depression (B = —0.04, p = 0.45) or aggressive behavior (8 = 0.03, p = 0.64). The direct rela-
tion between mother—child attachment and father—child attachment and child depression
(Bmother—child attachment = —0.34, p < 0.01; Brather—child attachment = —0.23, p < 0.05) were signifi-
cant, while mother and father attachments were not related to child aggressive behavior
(,Bmother—child attachment = 0.09, p = 0.39; Brtather—child attachment = 0-11, p = 0.25). Furthermore, a
significant association emerged between child self-esteem and child depression (8 = —0.28,
p <0.001) and aggressive behavior (8 = —0.31, p < 0.001).
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Figure 2. Results Model of Multilevel Family Factors and Emotional and Behavioral Problems of
Children with ODD. Note: These are standardized model results and children’s gender and age,
parents’ age and education, and family monthly income (not shown) were included as covariates in
the model. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 2. Direct Effects of Multilevel Family Factors on Child Outcomes.

Path B SE p 95%CI
Child depression as outcome
family cohesion/adaptability — child depression —0.007 0.03 0.91 [-0.06, 0.07]
father—child attachment — child depression —0.25 0.10 0.046 [—0.45, —0.03]
mother—child attachment — child depression —0.36 0.11 0.009 [-0.51, —0.07]
child self-esteem — child depression —0.31 0.14 <0.000 [—0.82, —0.23]
Child aggression as outcome
family cohesion/adaptability — child aggression 0.03 0.03 0.64 [—0.08, 0.05]
father—child attachment — child aggression 0.03 0.07 0.21 [—0.06, 0.24]
mother—child attachment — child aggression —0.05 0.08 0.55 [-0.11,0.20]
child self-esteem — child aggression -0.13 0.10 0.001 [—0.60, —0.16]

Note. Covariates are children’s gender and age, parents” age and education, family monthly. Income (not shown).

The indirect effects for this mediation model is displayed in Table 3. Family cohe-
sion/adaptability was indirectly associated with child depression (8 = —0.03, p < 0.05,
95%CI = [—-0.06, —0.01]) and aggressive behavior (8 = —0.04, p < 0.05, 95%C.IL.=; [-007; —001])
via mother—child attachment and child self-esteem in sequence.

Mother—child attachment also played a significant role as a mediator in the associ-
ation between family cohesion/adaptability and child depression (8 = —0.09, p < 0.05,
95%CI = [—0.17, —0.01]). However, father—child attachment did not mediate the links be-
tween family cohesion/adaptability and child depression (8 = —0.05, p = 0.11,
95%CI = [—0.11, 0.01]) or between family cohesion/adaptability and aggressive behavior
(8=0.03, p = 0.33,95%CI = [-0.02, 0.07]).

Additionally, child self-esteem partially mediated the links between mother—child at-
tachment and child depression (8 = —0.12, p < 0.01, 95%CI = [-0.20, —0.05]), and com-
pletely mediated the relationship between mother—child attachment and child aggressive
behavior (f = —0.14, p < 0.01, 95%CI = [-0.22, —0.05]). However, child self-esteem did not
mediate the link between father—child attachment and child depression (8 = —0.02, p = 043,
95%CI = [—0.07, 0.03]) or between father—child attachment and aggressive behavior (8 = —0.02,
p = 0.42, 95%CI = [-0.07, 0.03]).

The model as a whole account reached 54% of the variance in child depression, 30% of
the variance in child self-esteem, 24% of the variance in child aggressive behavior, 7% of the
variance in mother—child attachment, and 5% of the variance in father—child attachment,
ranging from large to small.
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Table 3. Indirect Effects for Mediation Models.

Path B SE P 95%CI
Child depression as outcome
family cohesion/adaptability — mother—child attachment — child depression —0.09 0.04 0.04 [—0.17, —0.01]
family cohesion/adaptability — father—child attachment — child depression —0.05 0.03 0.11 [—0.11, 0.01]
family cohesion/adaptability — child self-esteem — child depression —0.04 0.03 0.15 [-0.10,0.01]
mother—child attachment — child self-esteem — child depression —0.12 0.04 0.002 [—0.20, —0.05]
father—child attachment — child self-esteem — child depression —0.02 0.03 045 [—0.07, 0.03]
family cohesion/adaptability — mother—child attachment — child self-esteem — child depression =~ —0.03  0.02  0.03 [—-0.06, —0.01]
family cohesion/adaptability — father—child attachment — child self-esteem — child depression =~ —0.004  0.01  0.54 [—0.02,0.01]
Child aggression as outcome
family cohesion/adaptability — mother—child attachment — child aggression 0.03 0.03 045 [—0.04, 0.09]
family cohesion/adaptability — father—child attachment — child aggression 0.03 0.03 0.35 [-0.02, 0.07]
family cohesion/adaptability — child self-esteem — child aggression —0.05 0.03 0.08 [-0.10, 0.01]
mother—child attachment — child self-esteem — child aggression —0.13 0.05 0.003 [-0.22, —0.05]
father—child attachment — child self-esteem — child aggression —0.02 0.03 046 [—0.07, 0.03]
family cohesion/adaptability — mother—child attachment — child self-esteem — child aggression —-0.04 0.02 0.03 [-0.07, —0.01]
family cohesion/adaptability — father—child attachment — child self-esteem — child aggression -0.01 0.01 0.54 [—0.02,0.01]

Note. Covariates are children’s gender and age, parents’ age and education, family monthly income (not shown).

4. Discussion

The present study aimed to examine the association of multilevel family factors with
the emotional and behavioral problems of children with ODD. Our findings indicated that
family cohesion/adaptability at system level was indirectly related to emotional and behav-
ioral problems via the mother—child attachment at a dyadic level and child self-esteem at
an individual level in sequence. This finding extended previous findings by demonstrating
that the multilevel family model could also explain the effects of the system, dyadic, and
individual level family factors on the emotional and behavior problems of children with
ODD. Regarding dyadic mother— and father—child attachment, we found that only mother—
child attachment mediated the association between family cohesion/adaptability and child
depression, while father—child attachment was not a significant mediator. These results
suggested that mother—child attachment within Chinese families impacts child depressive
symptom outcomes to a greater extent. Moreover, child self-esteem partially mediated the
link between mother—child attachment and child depression, and completely mediated
the relationship between mother—child attachment and child aggressive behavior. This
finding highlighted the importance of carefully considering the role of self-esteem as an
individual child characteristics on the development of emotional and behavioral problems.
Taken together, the findings of the present study provided unique insights into explaining
how multilevel family factors differently and uniquely relate to emotional and behavioral
problems in children with ODD. Furthermore, the study’s results could contribute to the
development of educational guidance for families with children who have emotional and
behavioral problems.

Our findings that family cohesion/adaptability, at the system level factor, was in-
directly linked to emotional and behavioral problems through mother—child attachment
and child self-esteem were in line with previous findings [38,39] and consistent with
person—context interaction theory and multilevel family factors model. In previous studies
conducted in Western cultures, family cohesion, a distal family factor, was found to be asso-
ciated with child behavioral problems through more proximal factors, such as parent-child
interactions [62]. From our findings, we could postulate that findings generalize to families
in Mainland China. Indeed, within the cohesive family environment, there were more
positive interactions between parents and children, which contributed to a higher quality
of parent—child attachment and higher levels of child self-esteem. The higher quality of
parent—child attachment and higher levels of child self-esteem appeared to protect children
with ODD from further developing emotional and behavioral problems. The findings also
validate the ancient Chinese proverb, “A harmonious family brings prosperity”. Cohesion
and adaptability within the family would facilitate parent—child attachment and child
development, even among children with ODD. The findings indicated the urgent need
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to understand the emotional and behavioral problems of children with ODD within the
broader family contexts, instead of focusing solely on one family factor. In terms of clinical
practice, the findings highlighted the significance of a positive family environment for the
development of children with ODD.

As hypothesized, mother—child attachment, a dyadic level family factor, was asso-
ciated closely with child development within the family context. Our study found that
mother—child attachments mediated the relationship between family cohesion/adaptability
and child depression. However, the mediating role of father—child attachments was not
significant. Thus, mother—child attachment, unlike father—child attachment, was a signifi-
cant mediator in the relationships between system level family factors and the individual
outcomes of children with ODD [38]. This conclusion is consistent with the dominant
hypothesis [24] and the concept of the traditional division of the family roles [63]. Recently,
as a result of social and cultural shifts, more fathers have progressively accepted greater
family duties. However, under the traditional gender division of labor, mothers are still
the primary caretakers, responsible for the children’s everyday lives and diverse socioe-
motional needs. This was particularly true for mothers of children with emotional and
behavioral problems [48,63]. Fathers tend to take a secondary role in the family. Societal
expectations and gender norms forced fathers to prioritize financial assistance. Due to this
division of work, the mother—child attachment was more crucial to the development of
the child than the father—child attachment. Additionally, this implicates that father—child
and mother—child attachments were differentially related to child outcomes [64,65]. The
father—child attachment was closely related to the social development of the child, while
the mother—child attachment was mainly linked to the internal psychological outcomes of
children, such as emotional problems [7]. These results all suggested that the mother—child
attachment is a pivotal dyadic-level factor that linked with child emotional development,
specifically in families with children identified with ODD. Thus, it is important that future
research and home-based educational guidance for children with ODD should focus on
family-related dyadic factors, such as mother—child attachment.

Results in the current study also indicated that child self-esteem mediated the spillover
effect from mother—child attachment to the emotional and behavioral problems of children
with ODD. This finding highlighted that child self-esteem, as an individual level factor, was
an important pathway via which dyadic level factors exert function on child development.
In fact, according to the sociometer hypothesis [66], self-esteem is a sociometer that is
involved in the maintenance of interpersonal relations. Moreover, Leary (1990) proposed
that individual self-esteem is associated with the evaluation of others given that the indi-
vidual needs to be accepted in society. Children with ODD who experience lower levels of
mother—child attachment might internalize negative perceptions of being rejected by their
mothers, which might lead to lower self-esteem. Low self-esteem, in turn, can futher exac-
erbate emotional and behavioral problems in children [41,67]. Conversely, higher quality of
mother-child attachment may contribute to a higher level of self-esteem in children, which
can buffer against other emotional and behavioral problems. These findings point to the
importance that child self-esteem played in the relationship between dyadic level factors
(i.e., mother—child attachment) and child psychological outcomes. Importantly, it is worth
noting that although children with ODD are more likely to exhibit emotional and behavioral
problems, higher levels of self-esteem can improve the healthy development of children,
and decrease the occurrence of emotional and behavioral problems. Taken together, these
findings can help inform and improve services for both families with children with ODD
and with emotional or behavioral problems.

4.1. Limitations and Future Prospects

Our findings should be interpreted in light of several limitations. First, our study
predominantly focused on the hierarchy of family factors at different levels and their
effects on problem behaviors in children with ODD, the mutual linkages are not further
elaborated on in this study. Additionally, with a cross-sectional method, we could not
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infer causal relationships or examine reciprocal relationships. However, the interplay of
multilevel family factors and the emotional and behavioral problems of children with
ODD might initiate transactional feedback loops. Longitudinal research should underscore
the reciprocal relationships between multilevel family factors and child ODD symptom:s.
Second, the data collected in the present study were based on self-reports from parents,
class master teachers, and children, which could have biased our results. Future studies
should aim to reduce the bias caused by self-report methods and prioritize multi-informant
ratings to better capture the heterogeneity of family dynamics. A further limitation is
that we did not eliminate the influence of the different survey methods utilized in Grades
1-2 and Grades 3-5. To properly reflect the developmental outcomes of young children,
future research should embrace more objective approaches. Fourth, the current study
only examined parent—child attachment at the dyadic level and child self-esteem at the
individual factor. Observing both parent—child relationships and marital relationships on
the dyadic level and both the child and parent factors on the individual level may offer a
new and integrated perspective to explore the association. Another concern is that caution
is needed when generalizing the results of our study across cultures or age groups. As
was previously stated, the core family values of Chinese culture are distinct from those of
Western civilizations [68]. Consequently, the specific links discovered between multilevel
family factors and emotional and behavioral problems in children with ODD must be
confirmed in Western countries.

4.2. Implications

Despite these limitations, the present study substantiated and enriched the multilevel
family factors model [12,38] by considering mother—child and father—child attachments
and child self-esteem concurrently. Findings in the current study contributed to our
understanding of how multilevel family factors relate to the emotional and behavioral
problems of children with ODD. For researchers and practitioners working with families
that have children with ODD, attuning to the family environment (family cohesion and
adaptability), parent—child attachment (particularly mother—child attachment) may help
decrease the severity of child emotional and behavioral problems. Furthermore, child
self-esteem, as a vital self-protective factor, should be emphasized as a mechanism that can
help prevent emotional and behavioral problems in children with ODD.

5. Conclusions

The current study examined the associations between multilevel family factors (i.e.,
family cohesion/ adaptability at a system level, mother—child and father—child attachment
at a dyadic level, and child self-esteem at an individual level) and emotional and behavioral
problems among children with ODD in China. This study contributes to the research on the
development of children with ODD who have comorbid emotional and behavioral problems
through an examination of a theory-based model proposed by Lin et al. (2022) [12]. The
results revealed that a system level factor (family cohesion/adaptability) was associated
with child emotional and behavior problems indirectly through factors at the dyadic
level (mother—child attachment) and the individual level (child self-esteem) in sequence.
Mother—child, but not father—child, attachments, mediated the linkage between family
cohesion/adaptability and the emotional problems of children with ODD. Moreover, child
self-esteem mediated the association between mother—child attachment and child emotional
and behavioral problems. These results underscored the significance of understanding
the emotional and behavioral problems of children with ODD within the framework
of the family, and more particularly, within the context of the multiple levels of family
relationships. The research highlighted the need for practitioners to carefully consider
the features of the systemic family and the unique relationship between multilevel family
factors and child outcomes.
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Abstract: Literature has well-documented the relation of family socio-economic status (SES) to
children’s problem behaviors, yet the complex mechanisms underlying the relation are not well
understood. Therefore, the primary goal of this one-year longitudinal study was to explore the
mediating role of children’s sense of coherence and the moderating role of perceived maternal
warmth in the association between family SES and externalizing and internalizing problems in
Chinese children. The sample consisted of 913 children (493 boys; Mage = 11.50 years, SD = 1.04)
in fourth to sixth grades in an urban area in mainland China. Data were obtained from multiple
sources, including child self-reports, parental reports, and teacher ratings. The results indicated that
children’s sense of coherence mediated the association between family SES and internalizing problem
behaviors, but not externalizing problem behaviors. This mediating role was also moderated by
maternal warmth and specifically, family SES was negatively associated with internalizing problem
behaviors via the sense of coherence for children who perceived high maternal warmth. Generally,
these results highlighted the possible roles of a sense of coherence and maternal warmth in the
longitudinal implications of family SES for Chinese children’s internalizing problems.

Keywords: family socioeconomic status (SES); externalizing problems; internalizing problems; sense
of coherence; maternal warmth

1. Introduction

Research on children’s and adolescents’ social development has been largely focused
on problem behaviors, including externalizing and internalizing problem behaviors [1-3].
It is shown that externalizing problem behaviors, such as aggressive, hyperactive, and
disruptive behaviors, positively predict peer rejection and low academic performance [4,5].
Similarly, it has also been found that internalizing problem behaviors (e.g., anxiety, de-
pression) positively predict sleep problems and peer victimization [6,7]. According to the
social causation theory [8,9], the shortage of material resources in the family is likely to
expose children to stress, which in turn leads to subsequent problem behaviors, suggesting
economic difficulties as a stressor impacting child development. This proposition has been
supported by several longitudinal studies [10,11] that family socioeconomic disadvantage
leads to long-term problem behavior.

However, our understanding of the relationship between socioeconomic status (SES)
and problem behaviors has been limited to individual-oriented, Western societies, leaving
this issue largely understudied in group-oriented societies, such as China. A few studies
examining the mechanisms underlying the association between family SES and academic
achievement in China have suggested the roles of family process factors in mediating and
moderating the association [12]. Yet little research has examined the underlying mechanism
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in the relation between SES and other adjustment domains, especially problem behaviors
that contribute to the comorbidities of adjustment difficulties [13]. As such, additional work
is needed more specifically on factors that help to explain or modify the relation between
family SES and problem behaviors in Chinese children.

Previous studies have demonstrated that a strong sense of coherence as a positive per-
sonal characteristic [14] jointly with maternal warmth as an optimal contextual factor [15]
buffer individuals against maladjustment development. However, their roles in protecting
children residing in families with limited resources from problems in Chinese children
remain understudied. To address the gaps, the present study aimed to explore the relations
between family SES and externalizing and internalizing problem behaviors and the role of
a sense of coherence and maternal warmth in mediating and moderating the relations in
Chinese children.

1.1. Family SES and Children’s Problem Behaviors in the Chinese Context

Problem behaviors, including both internalizing and externalizing problem behaviors,
are prevalent among Chinese children [16]. Internalizing problem behaviors are defined as
a problematic syndrome that includes depression, anxiety, as well as withdrawal behavior,
and so forth [17]. Externalizing problem behaviors refer to a group of behaviors that reflect
the negative reactions of children to the external environment, including aggressive, hy-
peractive, and disruptive behaviors [18,19]. In the Chinese context where prosociality and
behavioral appropriateness are emphasized [20], externalizing behavior problems are per-
ceived by others as indicating low self-control, selfish or anti-collective and have thus been
robustly associated with socioemotional and school maladjustment, such as low academic
achievement and life dissatisfaction [21-23]. At the same time, children in China have been
found to display high levels of affect disturbances and other internalizing problems [16],
which strongly contribute to child maladjustment in the Chinese context [24,25]. Given
the increased attention on problem behaviors, particularly internalizing problems, from
professionals and the public in recent years [26], it is necessary to investigate stressors that
are associated with such behaviors and potential factors that buffer the associations among
Chinese children.

SES is a measurement index reflecting a person’s status or prestige relative to oth-
ers [27]. Generally speaking, family SES encompasses parental education, family income,
and occupational status [8,28]. Specifically, parental education refers to skills and abilities
necessary for individuals to be productive members of society (human capital), family
income represents a family’s ability to purchase material resources (financial capital), and
occupational status reflects one’s social standing in the occupational hierarchy and social
network resources (social capital) [8,29].

As posited in Bronfenbrenner’s ecological systems theory [30], family SES is an im-
portant factor in the microsystem, the most immediate environment in which children live.
It determines a family’s level of access to and control over economic and social resources
that contribute to children’s well-being [31]. This theoretical argument has been endorsed
in many empirical studies which demonstrate the critical implications of family SES for
children’s educational achievement, and physical and psychological health [9,13]. These
implications seem to be related to adequate resources such as nutrition, access to good
health care, and cognitively stimulating materials and experiences, which facilitate the
development of children’s well-being [8].

Compared to Western studies in which the role of family SES in predicting problem
behaviors has been widely endorsed [32,33], this predicting role of family SES has been
less studied in China as the majority has focused on its prediction of Chinese children’s
academic achievement [34]. Considering that the importance of socioemotional well-being
has been increasingly recognized in contemporary China [35,36], it is warranted to better
understand the association between family SES and children’s internalizing problems.
Furthermore, using a longitudinal approach would allow us to explore the role of family
SES in contributing to the change in internalizing problems.
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1.2. The Mediating Role of Sense of Coherence

Sense of coherence refers to “a global orientation that expresses the extent to which one
has a pervasive, enduring though dynamic feeling of confidence” ([37] p.19). Antonovsky [37]
pointed out the three components of sense of coherence, encompassing comprehensibility
(the extent to which an individual perceives the stimuli from internal and external envi-
ronments to be structured, predictable, and interpretable); manageability (the extent to
which an individual use resources to address or react to stimuli); and meaningfulness (the
extent to which an individual considers the stimuli worth investing their time and efforts
to address). It is viewed as a dispositional orientation that helps individuals sustain and
promote their physical and mental health [37,38]. According to the Salutogenic model,
generalized resistance resources foster an individual’s ability to effectively respond to stress
which in turn enhances an individual’s sense of coherence [37,39]. In other words, when
chronic generalized resistance resources are integrated into an individual’s life situation,
these resistance resources are considered the primary determinants of the strength of the
individual’s sense of coherence level [40].

As a type of chronic, generalized resistance resources, family SES, is strongly asso-
ciated with family coping resources. These resources not only denote the materials and
strategies within the family that the person can rely on to manage stressful events, but also
provide the foundation for the three components (i.e., comprehensibility, manageability,
and meaningfulness) of sense of coherence [40,41]. Individuals with higher levels of sense
of coherence tend to view stressful events as predictable, explainable, and meaningful [38].
This positive orientation when coping with life stressors is evidenced to lead to effective
coping [42,43] and positive, future-focused emotions [44]. These positive coping responses
are likely to be associated with fewer problem behaviors, such as substance use, depression,
and anxiety [45,46]. Taken together, family SES may indirectly contribute to children’s prob-
lem behaviors via a sense of coherence, which may play a mediating role in the underlying
influencing mechanism. However, this speculation has not been addressed in the literature.

As posited in the Salutogenic model, the contribution of a sense of coherence to
promoting children’s overall adjustment is viewed as universal [37,47] and empirical
findings in many Western societies (e.g., Australia, Belgium, Brazil; [2]) have lent support
to this postulation [46,48]. However, compared to Western research, studies on the role of
the sense of coherence in group-oriented, non-Western societies, namely, China, are still
lacking. In Chinese culture, the need for individuals to develop the ability to suppress
emotions and impulses is highly emphasized, and over-expression of impulsive behaviors
is viewed as a sign of immaturity [49]. Self-control plays a pivotal role in Chinese children’s
development of social competence, which is manifested in curbing one’s anger or aggressive
impulses in face of conflicts [49,50]. Moreover, self-control is regarded as a dimension of
manageability, one core component of sense of coherence [51]. Children with a high sense
of coherence are self-controlled which helps them monitor and modulate their negative
emotional reactivity and demonstrate other effective coping responses [43]. In addition,
children with a high sense of coherence tend to have a pervasive feeling of self-confidence
which is increasingly valued in contemporary China, particularly in urban areas with
increased competitiveness [52,53].

The social change in competitive urban China has manifested in changes in values
that facilitate the development of cooperation and interdependence to those that facilitate
the development of individual autonomy and independence [49]. Given the changes in
cultural values, it is critical to examine the role of sense of coherence in predicting Chinese
children’s adjustment. Furthermore, as China’s economy continues to grow, household
income inequality has widened and been accompanied by financial distress in low SES
families [54,55]. It is clear that family financial stress is positively associated with problem
behaviors in China [56]. Therefore, the possible mediating role of sense of coherence in
linking family SES and Chinese children’s adjustment is worth examining. It is possible
that high family SES would be associated with increased levels of sense of coherence which
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is in turn related to fewer problem behaviors, as an important indicator of adjustment in
Chinese children.

1.3. The Moderating Role of Maternal Warmth

Although the literature has documented that family SES is, in general, positively asso-
ciated with sense of coherence and children’s positive development [57], not all children
with abundant resources exhibit high levels of sense of coherence and adjustment. There is
some research indicating that the impact of family SES on children may be enhanced or
weakened by contextual factors (e.g., living regions; [58]). As suggested in the resource-
potentiating model [59,60], positive conditions may help enhance individuals’ resources
and promote adaptive development whereas adverse conditions may suppress adaptive
development. According to this model, high maternal warmth may elevate the advantages
of higher family SES as revealed in a stronger sense of coherence and/or fewer problem
behaviors yet such advantages are likely less or not pronounced when maternal warmth is
low. From a different perspective, as argued in the stress model [61], unfavorable social
conditions may be an exacerbating factor, making children particularly vulnerable to risk
and associated behavioral problems. On the contrary, positive conditions may function to
buffer against the impact of stress on children. Specifically, in low SES families where there
are limited financial resources, high maternal warmth may create a supportive familial
climate for children [62,63] and provide them with consistently meaningful and coherent
life experiences that are conducive to the development of the sense of coherence [64]. As
such, these supportive provisions may enable the child to view stressful situations as com-
prehensible and manageable and to respond to the situations constructively, for example,
turning to family for help rather than acting out or internalizing negative emotions.

Considering the possible role of maternal warmth in moderating the associations
between family SES and sense of coherence and problem behaviors, the pathway of family
SES to problem behaviors via the sense of coherence is likely to vary by the levels of
maternal warmth. Specifically, this mediation effect may be weaker for children who
experienced low levels of maternal warmth than for those who experienced high levels
of maternal warmth. An orderly and supportive rather than chaotic family atmosphere,
characterizing high levels of maternal warmth provide children with constructive modeling
behaviors when coping with stressful events in the family that help them feel more in control
and less anxious when facing difficulties in academic subjects or peer relationships [65,66].
Also, maternal warmth may represent a social and emotional resource that affords children
to feel secure and confident when exploring their physical and social environments [67]. A
strong sense of security and confidence is conducive to the growth of consistent emotional
connectedness in social relationships which is evidenced in an enhanced level of sense
of coherence [41,65,68]. In addition, high maternal warmth may enhance the functional
meaning of sense of coherence as a mediator that links family SES and problem behaviors.
That is, when mothers are affective, caring and responsive, high family SES is likely to
provide children with more instrumental (e.g., rewarding the child for completing a tough
school assignment) and emotional support (e.g., making the child feel valued and loved)
that makes the mediating role of their sense of coherence more pronounced. In comparison,
this mediating effect of a sense of coherence might be lessened in children with low levels
of maternal warmth because the advantages of high family SES might be thus limited to
materialistic, instrumental provisions. In other words, the mediating process of children’s
sense of coherence in linking family SES and problem behaviors over time may depend on
the levels of their perceived maternal warmth.

1.4. The Present Study

As suggested in Preacher (2015) [69] and Fitzmaurice et al. (2011) [70], the longitudinal
moderated mediation technique is conducive to assessing whether an indirect effect over
time is conditional on the values of a moderating variable. Further, this technique allows
causal inferences about the mediation process. This one-year longitudinal study aimed
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to explore the role of sense of coherence in mediating the relations between family SES
and Chinese children’s problem behaviors (i.e., externalizing and internalizing problems)
and the moderating effects of maternal warmth on the associations between family SES
and sense of coherence and problem behaviors over time, while controlling for the initial
levels of sense of coherence and problem behaviors. As illustrated in the conceptual model
in Figure 1, we examined the following hypotheses: (1) T1 family SES would negatively
predict T2 problem behaviors; (2) T2 sense of coherence would mediate the association
between T1 family SES and T2 problem behaviors; (3) T1 maternal warmth would moderate
the associations between T1 family SES and T2 sense of coherence; (4) T1 maternal warmth
would moderate the relationship between T1 family SES and T2 problem behaviors; and
(5) T1 maternal warmth would moderate the mediating effect of T2 sense of coherence
underlying the association between T1 family SES and T2 problem behaviors. Additionally,
given the relatively short duration between T1 and T2 and prior findings of the stability of
the sense of coherence [71], we hypothesized that there would be no difference in the sense
of coherence across time.

T2 Sense of coherence

T1 Family SES T2 Problem behaviors

T1 Maternal warmth

Figure 1. The Moderated Mediation Model. Note. T1 = Time 1; T2 = Time 2.

2. Methods
2.1. Participants

Participants in the study included 913 4th to 6th grade children (493 boys;
Mage = 11.50 years, SD = 1.04) from four randomly selected regular public schools in
Shanghai, China. There were 17.01% of the children from low SES families with an average
yearly family income being approximately 48,000 yuan (6941 USD). Of the mothers and
fathers, 12.5% and 6.9% had an elementary school, 33.2%, and 33.2% had a junior high
school, 18.2% and 24.3% had a senior high school degree, and 36.2% and 35.6% had a
college degree or higher education. Of the children, 65.84% were only children, and the
others had one or more siblings. A year later (Time 2), 673 students participated in the
follow-up study. There were no significant differences between students who participated
in the follow-up study and those who did not, in Time 1 sense of coherence, F (1, 857) =1.18,
p = 0.28, on Time 1 externalizing problem behaviors, F (1, 899) = 0.05, p = 0.82, and on Time
1 internalizing problem behaviors, F (1, 899) = 0.45, p = 0.50.

2.2. Measures
2.2.1. Family SES

Given that the assessment of occupational status is often highly subjective [27], there
is no consensus on the classification of occupations in China as people of the same oc-
cupation have large gaps in income and education levels [72]. Therefore, only parental
education level and family income were used as indicators of SES [73,74]. Parents’ self-
reported monthly income was used (e.g., wages, bonuses) as an indicator of family income,
which was divided into eight categories, below 500 yuan (74.7 USD), 500-1000 yuan
(74.7-149.4 USD), 1000-2000 yuan (149.4-298.8 USD), 2000-3000 yuan (298.8-448.2 USD),
3000-5000 yuan (448.2-747 USD), 5000-10,000 yuan (747-1494 USD), 10,000-20,000 yuan
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(1494-2988 USD), and above 20,000 yuan (2988 USD). The monthly incomes of both par-
ents were summed up to represent family income. Parental education ratings for both
parents were coded using a 4-point scale indicating “1 = elementary school and below”,
2 = junior high school”, “3 = high school or technical secondary school”, and “4 = college
and above”. Following the recommended approach by Kraus and colleagues [75,76], an
index of family SES was formed by totaling the standardized scores for parental education
and famﬂy income. (ie., Famﬂy SES = Zpaternal income T Zmaternal income * Zpaternal education
+ Z maternal education, With higher scores indicative of greater family SES. In this study, internal
reliability of the measure (Cronbach’s «) was 0.85.

2.2.2. Sense of Coherence

The adapted version of the Children’s Sense of Coherence Scale [77] that consisted
of 12 items was used and example items are “If I want something, I believe I can get it”,
and “(reverse coded) I think what I do every day is meaningless”). Students were asked
to respond to each item, on a 4-point scale, ranging from 1 (never) to 4 (always). Confir-
matory factor analysis showed good model fit at both time points, x> /df = 4.80 and 4.34,
RMSEAs = 0.07, SRMRs = 0.06, CFIs = 0.93, TLIs = 0.91, respectively. As suggested by
Liu et al. [77] and Antonovsky [78], the average score of all items was computed, with
higher scores suggesting higher levels of self-perceived sense of coherence. The internal
reliabilities (Cronbach’s «) were 0.75 and 0.79 at Times 1 and 2, respectively, in this study.

2.2.3. Problem Behaviors

The head teacher in each class was requested to complete a 5-item measure of external-
izing problems (e.g., “Disruptive in class”) and a 9-item measure of internalizing problems
(e.g., “Anxious, worried”), adapted from the Teacher-Child Rating Scale (T-CRS; [79]).
The teacher rated, on a 5-point scale, ranging from 1 (not at all) to 5 (very well), how well
each of the items described the student. Consistent with the procedure used in previous
studies [80], the teacher-rating scores were standardized within the class to adjust for
the teacher’s response style and to allow for appropriate comparisons. Previous studies
have suggested that it is a reliable and valid measure in Chinese children [80,81]. The
results of the confirmatory factor analysis suggested good-fitting models for externalizing
problems at Times 1 and 2, x%/df = 4.61 and 4.87, RMSEAs = 0.06 and 0.08, SRMRs = 0.02,
CFIs = 0.99 and 0.98, TLIs = 0.98 and 0.96, respectively, and for internalizing problems
at Times 1 and 2, x?/df = 4.73 and 3.33, RMSEAs = 0.06, SRMRs = 0.04, CFIs = 0.94,
TLIs = 0.92 and 0.91, respectively. In this study, the internal reliabilities were 0.81 and 0.79
for externalizing problems at Times 1 and 2, and 0.75 and 0.71 for internalizing problems at
Times 1 and 2.

2.2.4. Maternal Warmth

Maternal warmth was assessed using an adapted Chinese version of the Child Rear-
ing Practices Report (CRPR; [82]). Participating students were asked to rate four items
(e.g., “When I feel uneasy or scared, my mother gives me comfort and understanding”),
on a 5-point scale, ranging from 1 (not at all true) to 5 (always true). This measure has
been shown to be reliable and valid in the Chinese context [83]. Factor confirmatory
analysis showed that the one-factor model was acceptable (x?/df = 1.79, RMSEA = 0.03,
SRMR = 0.004, CFI = 0.999, TLI = 0.997). In this study, the internal reliability was 0.83.

2.3. Procedures

This study obtained data from multiple sources, including parental reports, child
self-reports, and teacher ratings, in order to reduce common method biases [84]. Written
assent was obtained from all participating children and written consent was obtained
from their parents through the school. Self-report measures of sense of coherence and
maternal warmth were administered during class time on a school day. Teachers were
asked to complete a rating scale for each participant concerning his or her externalizing and
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internalizing problems. Extensive explanations were provided to participants during data
collection. The administration of all measures was carried out by a group of psychology
teachers and graduate students in China. Data were collected in November 2013 (Time 1)
and 2014 (Time 2). This study followed APA ethical guidelines and was approved by the
institutional review board of the first author’s university.

2.4. Statistical Analysis

Descriptive statistics and intercorrelations among the study variables were conducted
using SPSS (version 22.0). Then, moderated mediating modeling was conducted in Mplus
(version 8.3). Little’s MCAR test [85] was significant, x*(139) = 191.26, p = 0.002. However,
the x2/df was 1.38 (i.e., less than the suggested cutoff value of 2; [86]), indicating that the
pattern of missing data is not substantially different from the random pattern [87]. There-
fore, we employed the full information maximum likelihood (FIML; [88]) to handle missing
data. The model fit was evaluated by the comparative fit index (CFI), the Tucker-Lewis
index (TLI), the root mean square error of approximation (RMSEA), and the standardized
root mean square residual (SRMR). Acceptable and good fit was indicated by RMSEA
values below 0.08 and 0.05 and CFI values greater than 0.90 and 0.95, respectively [89,90].

3. Results
3.1. Descriptive Data

Means and standard deviations for and intercorrelations among the study variables
are presented in Table 1. Results of repeated measures ANOVA showed no difference
in sense of coherence across time, F(1, 632) = 0.02, Wilks’ A =1, p = 0.89. T1 family SES,
T1 maternal warmth, and T1 and T2 sense of coherence were positively intercorrelated.
Also, there were concurrent and longitudinal negative correlations between the sense of
coherence and, externalizing problem behaviors and internalizing problem behaviors.

Table 1. Descriptive Statistics for Study Variables.

Variables

1

2 3 4 5 6 7 8 9 10

1 Gender
2 Age
3 T1 Family
SES
4 T1 Maternal
warmth
5 T1 Sense of
coherence
6 T2 Sense of
coherence
7T1
Externalizing
problem
behaviors
8. T2
Externalizing
problem
behaviors
9.T1
Internalizing
problem
behaviors
10. T2
Internalizing
problem
behaviors
M
SD

—0.006
—0.048

—0.068 *

—0.101 **

—0.082 *

0.374 ***

0.341 ***

—0.125 ***

—0.056

—0.083 *

—0.084 *

—0.141 ***

—0.018

—0.267 *** -

0.185 *** -

0.209 *** 0.431 *** -

0.303 *** 0.370 *** 0.476 *** -

—0.026 —0.081 * —0.184 **  —0.123 ** -

0.006 —0.037 —0.044 —0.136 ** —0.110 ** 0.516 *** -

0.009 —-0.037 —0.041 —0.150 ***  —0.105 ** —0.056 * —0.187 *** -

0.039 —0.043 —0.075* —0.147 **  —0.159 *** —0.046 0.056 0.225 *** -

11.499
1.037

0.000
1.775

4.049
0.968

3.076
0.505

3.089
0.538

0.000
0.985

0.007
0.990

0.000
0.985

—0.006
0.970

Note. T1 = Time 1; T2 = Time 2. Gender was dummy-coded (treating girls as the reference group). * p < 0.10,
*p <0.05,* p <0.01, ** p< 0.001.
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3.2. The Mediating Effect of Sense of Coherence

Following the suggestions of Hayes and colleagues [91,92], we estimated indirect ef-
fects in mediation analyses using the bias-corrected bootstrapping method with
2000 bootstrap samples. This method produces bootstrapped confidence intervals, with
mediation occurring when the indirect effect is significant and its 95% bias-corrected con-
fidence interval does not contain zero [93,94]. The mediation model was good fitting,
x?/df = 2.59, RMSEA = 0.05, SRMR = 0.03, CFI = 0.97, TLI = 0.91. The results in Ta-
ble 2 showed that the direct and total effects of T1 family SES on T2 externalizing and
internalizing problems were nonsignificant, controlling for child gender and age, and T1
externalizing and internalizing problems. There was a significant indirect effect of T1 family
SES on T2 internalizing problems via T2 sense of coherence, whereas the indirect effect of
T1 family SES on T2 externalizing problems via T2 sense of coherence was nonsignificant,
suggesting the mediating role of T2 sense of coherence in the pathway of T1 family SES
and T2 internalizing problems.

Table 2. Mediated Role of Sense of Coherence on Longitudinal Relation Between Family SES and
Problem Behaviors.

Outcome Predictor B B SE 95% CI t Value
T2 Sense of coherence
T1 Sense of coherence 0.48 0.44 0.04 [0.362, 0.516] 11.11 ***
T1 Family SES (a) 0.06 0.19 0.04 [0.11, 0.265] 4.79
T2 Externalizing problem behaviors
Gender 0.32 0.16 0.04 [0.085, 0.230] 0.01
Age 0.00 0.00 0.04 [—0.074, 0.071] 0.00
T1 Externalizing problem behaviors 0.43 0.43 0.05 [0.338, 0.514] 9.40 ***
T2 Sense of coherence (b) —0.02 —0.01 0.04 [—0.091, 0.075] —0.22
T1 Family SES-T2 Sense of coherence (a *b) —0.00 —0.00 0.01 [—0.018, 0.015] —0.21
T1 Family SES (c-) —0.03 —0.05 0.04 [—0.131, 0.026] -1.31
Total effect (c) —0.03 —0.05 0.04 [—0.073,0.012] —1.41
T2 Internalizing problem behaviors
Gender —0.09 —0.05 0.04 [—0.132,0.031] —-1.14
Age 0.03 0.04 0.04 [—0.051, 0.119] 0.82
T1 Internalizing problem behaviors 0.22 0.22 0.04 [0.126, 0.298] 4,98 ***
T2 Sense of coherence (b) —0.20 —0.11 0.05 [—0.203, —0.023] —242*
T1 Family SES-T2 Sense of coherence (a *b) —0.01 —0.02 0.01 [—0.044, —0.006] —2.19*
T1 Family SES (c’) 0.00 0.00 0.05 [—0.092, 0.09] 0.01
Total effect (c) —0.01 —0.02 0.05 [—0.06, 0.036] —0.46

Note. T1 = Time 1; T2 = Time 2. CI = confidence interval. The coefficients, a, b, and ¢’, represent direct effects; The
coefficient a *b represents an indirect effect. B for a *b represents the standardized coefficient of an indirect effect.
*p <0.05,** p <0.01, ** p <0.001.

3.3. The Moderating Effect of Maternal Warmth

Because the mediation of T2 sense of coherence between T1 family SES and T2 inter-
nalizing problems was significant, the moderated effect of T1 maternal warmth on this
mediation was examined, controlling for child gender and age. The moderated mediation
model suggested good model fit, X2/ df =1.33, RMSEA = 0.03, SRMR = 0.01, CFI = 0.99,
TLI = 0.98. Controlling for T1 internalizing problems, T1 sense of coherence, and child
gender and age, T1 maternal warmth moderated the mediating effect of T2 sense of coher-
ence on the association between T1 family SES and T2 internalizing behavior problems,
f =—0.01, SE =0.005, t = —2.09, p = 0.037, 95% CI = (—0.021, —0.002).

In addition, the interaction of T1 maternal warmth and family SES on T2 sense of
coherence was significant, 3 = 0.07, SE = 0.02, t = 3.12, p = 0.002, yet this interaction on
internalizing problems was not significant, $ = 0.03, SE = 0.03, t = 1.06, p = 0.29. Further
simple slope effects were examined on T1 family SES at high and low values (1 SD above
and 1 SD below the mean) of maternal warmth. As shown in Figure 2, for children with
high T1 maternal warmth, T1 family SES was significantly and positively associated with
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T2 sense of coherence, 3 =0.15, SE = 0.03, t = 4.62, p < 0.001, whereas this association was
nonsignificant for children with low T1 maternal warmth, 3 = 0.02, SE = 0.03, ¢t = 0.46,
p = 0.65. Moreover, when T1 maternal warmth was high, T1 family SES was negatively

associated with T2 internalizing problem behaviors via T2 sense of coherence, 3 = —0.02,
SE=0.01, t = —2.29, p = 0.022, 95% CI = (—0.037, —0.005), whereas this mediating effect of
T2 sense of coherence was not significant when T1 maternal warmth was low, 3 = —0.002,

SE =0.004, t = —0.42, p = 0.672, 95% CI = (—0.011, 0.006).

0.5 - -=¢--Low T1 maternal warmth
—=&— High T1 maternal warmth
B=0.15""
0.25 +
8
&
[<5)
=
3
e 0 1
o
[5]
——————————————— *3=0.02
F.0.25 - ¢ p=0.0
-0.5

Low T1 family SES High T1 family SES

Figure 2. Simple Slope for Interaction Between Family SES and Maternal Warmth in Predicting Sense
of Coherence. Note. T1 = Time 1; T2 = Time 2. *** p < 0.001.

4. Discussions

Research on the relation between family SES and developmental outcomes in Chinese
children has mainly focused on the outcome of academic achievement [12,95] while the
relation between family SES and adjustment in other domains remain less studied. Consid-
ering that the importance of individual socioemotional well-being has been increasingly
recognized in contemporary China [35,36], As such, additional research is needed to better
understand the implications of family SES for child outcomes such as externalizing and
internalizing problems that contribute to the comorbidities of behavioral difficulties. More-
over, factors that may help explain and alter family SES disparities in youth outcomes are
not well understood. The present study sought to fill the gaps by examining the roles of a
sense of coherence and maternal warmth in explaining the association between family SES
and problem behaviors among Chinese children. Results provided supporting evidence
that children’s sense of coherence served to mediate the association between family SES and
internalizing problems over time and that this mediating role was particularly pronounced
in children with high maternal warmth.

4.1. The Mediating Role of Sense of Coherence

Contrary to Hypothesis 1, family SES was not significantly associated with externaliz-
ing and internalizing problem behaviors over time. This may suggest that the longitudinal
relation between family SES and problem behaviors may be curvilinear rather than linear,
as suggested in recent meta-analytic work [32]. That is, children from high and low SES
backgrounds may show comparable levels of problem behaviors, possibly attributed to
different pathways of family SES leading to similar behavioral problems [96]. Nevertheless,
these arguments should be examined using multi-wave (at least three-time points) longi-
tudinal data in order to obtain a better understanding of the developmental patterns of
the impact of family SES. Furthermore, the present study found little change in sense of
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coherence over time, which is consistent with previous research [71]. This may be due to a
sense of coherence that is assumed to be a stable character orientation [97].

The indirect effect of a sense of coherence was significant in linking family SES and
children’s internalizing problems later on. This finding partially supported Hypothesis
2 and lends support to Korous and colleagues’ [98] call for more studies that identify
specific pathways that elucidate the impact of family SES on child development. According
to the Salutogenic model [37], family SES is a major generalized resistance resource that
provides consistent, load-balanced life experiences to children [40,99]. These positive and
rich experiences are likely to foster the child’s ability to effectively cope with stressful
events, which is central to one’s sense of coherence. Having a strong sense of coherence
enables individuals to perceive daily life experiences, in general, to be manageable, to
derive meaning from difficult events, and to cope with these events positively [37,46],
which in turn lower the likelihood of internalizing frustration, anxiety, and other negative
emotions. This result extends prior findings [40,41] in suggesting sense of coherence as a
mediator underlying the association between family SES and later adjustment outcomes in
Chinese children.

Moreover, this positive role of a sense of coherence suggests that this orientation
is highly relevant for and conducive to self-regulation and self-confidence, two cultural
values that are strongly valued in contemporary urban China [20,37]. On the other hand,
sense of coherence did not mediate the longitudinal association between family SES and
Chinese children’s externalizing problems. It may be that externalizing problems, such as
aggressive behavior, is strictly prohibited in China in which maintaining social harmony
is one primary socialization goal [20,60]. Therefore, social and contextual factors such as
peer rejection may be more powerful in explaining the association between family SES
and externalizing problems than individuals’ behavioral dispositions, such as a sense of
coherence. Nevertheless, this argument is highly speculative and future studies need to
validate the current finding.

4.2. The Moderating Role of Maternal Warmth

As expected in Hypothesis 3, family SES was positively associated with a later sense of
coherence more strongly for children with high maternal warmth as compared to those with
low maternal warmth. This finding indicated the important role of maternal warmth in
promoting the advantages of high family SES, lending support to the resource-potentiating
model [59] which posits that favorable social conditions facilitate the adaptive develop-
ment of individuals who already have the advantage. As an index of positive parenting,
maternal warmth provides children with emotional closeness and optimal mother-child
interaction, which are the core contextual factors in the development of children’s sense of
coherence [40,100,101]. The result further indicated that family SES and maternal warmth,
each as a generalized resistance resource, individually and jointly contribute to promoting
a sense of coherence. It is necessary for future researchers to pay attention to the possible
interactive effects of other generalized resistance resources (e.g., self-efficacy and peer
support) on the sense of coherence [40,46,102]. On the other hand, the current finding
did not support Hypothesis 4. This may be attributed to the relationships between family
SES and problem behaviors being non-linear [32]. In other words, the direction of the
association between family SES and problem behaviors may fluctuate. Researchers have
found that while low family SES may not provide adequate resources for children to curb
problem behaviors [8,28], children from affluent families may also reactively engage in high
levels of problem behaviors because they are subjected to pressure stemming from high
parental expectations [103,104]. Therefore, the moderating role of maternal warmth may
depend on the nonlinear contribution of family SES to problem behaviors, which cannot
be examined in the present, two-wave longitudinal design. In addition, the nonsignificant
role of maternal warmth as a moderator may suggest that the relationship between family
SES and child adjustment, linear or nonlinear, is best explained by some combination
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of individual and contextual factors [33] rather than individual factors solely (sense of
coherence in the current study). Future studies should continue exploring this issue.

More importantly, maternal warmth was found to moderate the mediating effect of
sense of coherence on the longitudinal association between family SES and internalizing
problems. Specifically, the mediating role of a sense of coherence was significant for
children with high maternal warmth but not for others with low maternal warmth. High
levels of perceived maternal warmth foster a strong parent-child emotional connection as a
type of social-emotional resource that is pivotal for the steady growth of meaningfulness,
comprehensibility, and manageability [37,97]. In other words, those children who live
in a family environment abundant with attentiveness and respect are likely to feel in
control of their lives and consider most school tasks and participation in social activities
as meaningful and worthy of investing their efforts in, suggesting that high maternal
warmth may strengthen the contribution of the sense of coherence as a mediator. In
contrast, low maternal warmth appears to weaken the mediating function of the sense
of coherence for children’s internalizing problems. This is in support of the resource-
potentiating model [59,60] that high levels of maternal warmth and children’s sense of
coherence serve as positive conditions that increase an individual’s resources and promote
their adaptive development, as manifested in reduced internalizing problems. The current
finding provides insights into how to promote Chinese children’s sense of coherence by
cultivating mothers’ affection and responsiveness toward their children.

5. Limitations and Future Directions

Several limitations of this study should be noted. First, the present longitudinal
study had collected only two waves of data, which does not allow us to examine intra-
individual patterns of change in sense of coherence and its mediating function over time.
Therefore, longitudinal studies with more repeated measures are warranted to obtain a
better understanding of the role of the development of a sense of coherence in explaining
the pathway from family SES to changes in externalizing and internalizing problems.

Second, self-report data were used and their validity may be threatened by social desir-
ability bias that prompts respondents to answer questions that are viewed favorably by others.
Other methods of data collection, such as teacher observation or ratings, should be considered
to provide information on a particular behavior in depth and from different perspectives.

Third, children’s subjective SES was not measured in this study. This represents how
children perceive their family’s socioeconomic standing relative to others, which is not
necessarily comparable to objective SES and a stronger predictor of psychological well-
being [29,105]. Therefore, the association between subjective SES and children’s problem
behaviors and the role of a sense of coherence as a mechanism underlying the association
might be different from the present findings.

Fourth, this study only focused on maternal warmth and it is needed to examine the
role of other aspects of maternal parenting (e.g., control) in the association of family SES and
problem behaviors. Moreover, a number of studies have suggested that paternal warmth has
a pervasive and enduring impact on children’s problem behaviors [106]. Therefore, future
research should consider the role of paternal warmth in predicting the longitudinal association
between family SES, sense of coherence, and problem behaviors in Chinese children.

Fifth, students” problem behaviors were reported by the head teacher in the class.
Despite teachers being considered reliable informants of children’s problem behaviors, it
would be interesting to include reports from peers and parents because problem behaviors
occur outside the classroom and in other settings.

Finally, the present study was conducted in a highly urbanized region in China where
self-oriented values such as independence and personal uniqueness and social skills such
as initiative-taking and self-confidence are highly encouraged [52,107]. On the contrary,
rural regions in China have been undergoing less rapid urbanization, and self-confidence
and other social skills are less emphasized. Therefore, the functional meaning of the sense
of coherence might differ in the two regions. Also, extending the present study to rural
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children would help researchers and educators identify a possible, common individual
(e.g., sense of coherence) and contextual (e.g., maternal warmth) protective resources
against problems in both urban and rural children. Moreover, it would be interesting to
validate the present findings in more recent samples drawn from urban Chinese children
given this study was conducted approximately a decade ago.

Despite these limitations, the present study has some theoretical and practical implica-
tions. From a theoretical perspective, in alignment with the Salutogenic model [37,78], the
present study extends the literature in suggesting that a sense of coherence is an important
mediator in the longitudinal pathways linking family SES to later child adjustment in
contemporary China. Moreover, this mediating function of the sense of coherence varied by
levels of maternal warmth, suggesting that the mechanism underlying the relation between
family SES and child adjustment is contextualized. From a practical perspective, the find-
ings inform mental health interventions of the need of improving the sense of coherence.
For example, intervention studies have shown the effectiveness of regular participation
in sports and healthy eating in building a strong sense of coherence [108]. Educators and
clinicians may use the sense of coherence measures to screen for youth who may benefit
from supportive interventions to strengthen their mental health [109]. Parent involvement
is a critical component of such interventions in which ways to strengthen parent-child
bonding at home to further promote children’s sense of coherence need to be incorporated.

6. Conclusions

Opverall, this study examined the mediating role of sense of coherence and the moderat-
ing role of maternal warmth in the longitudinal relation between family SES and children’s
problem behaviors. The results suggested that children’s sense of coherence was the mech-
anism between family SES and internalizing problem behaviors, but not externalizing
problem behaviors. This mediating role was also moderated by maternal warmth and
specifically, family SES was negatively associated with internalizing problem behaviors
via the sense of coherence for children who perceived high maternal warmth. This study
provided evidence of the roles of sense of coherence and maternal warmth in reducing
children’s internalizing problem behaviors.

The results indicated that children’s sense of coherence mediated the association be-
tween family SES and internalizing problem behaviors, but not externalizing problem
behaviors. This mediating role was also moderated by maternal warmth and specifically,
family SES was negatively associated with internalizing problem behaviors via the sense of
coherence for children who perceived high maternal warmth. Generally, these results high-
lighted the possible roles of a sense of coherence and maternal warmth in the longitudinal
implications of family SES for Chinese children’s internalizing problems.
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Abstract: Prosocial behavior plays a vital role in adolescents” well-being and social functioning,
with the recall of early emotional experiences being a major influence. Positive experiences such as
early memories of warmth and safeness (EMWS) contribute to prosocial interpersonal characteristics,
whereas adverse experiences such as child psychological abuse and neglect (CPAN) lead to social
withdrawal or behavioral problems. The direct effects of EMWS and CPAN on prosocial behavior were
investigated in this study, along with the mediation effect of psychological suzhi and the moderation
effect of subjective socioeconomic status (SSS). A sample of 948 adolescents (Mage = 14.05 years,
SD = 1.68 years; 43.6% females) was randomly recruited to complete self-report questionnaires.
Correlation results indicated that EMWS promoted prosocial behavior, whereas CPAN was negatively
associated with prosocial behavior. Path analyses confirmed the mediating role of psychological suzhi
on the effects of EMWS and CPAN on prosocial behavior. SSS was shown to moderate the effects
of EMWS on prosocial behavior and CPAN on psychological suzhi. Compared to lower SSS, higher
SSS would reinforce the positive impact of EMWS on prosocial behavior and exacerbate the negative
impact of CPAN on psychological suzhi. The current study provided new insight into understanding
the underlying mechanisms of prosocial behavior from the perspective of early emotional experiences.

Keywords: early memories of warmth and safeness (EMWS); child psychological abuse and neglect
(CPAN); prosocial behavior; psychological suzhi; subjective socioeconomic status (SSS)

1. Introduction

Adolescence is a critical period characterized by heightened physical and psychologi-
cal development. Transitions during the teenage years mainly focus on physical maturation
and cognitive development, as well as social interactions [1,2]. Prosocial behavior, defined
as voluntary, cooperative actions or tendencies that result in benefits for another individual
or group, is considered a major aspect of adolescents’ social functioning [3] and is linked
with a wide range of positive outcomes in adolescence [4,5].

The recall of early emotional experiences is presumed to be a major influencing factor
on adolescents’ prosocial behavior [6]. According to the evolutionary theory of socializa-
tion, human beings are evolved to be sensitive and responsive to their early childhood
environments and consequently generate certain behavioral patterns that correspond to
their experiences. Individuals with positive rearing experiences are often securely attached
and willing to foster mutually beneficial social interactions, whereas individuals with
negative experiences are likely to be insecurely attached, becoming more aggressive and
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less cooperative [7]. Based on previous research, positive experiences obtained from early
childhood, such as parental warmth, will promote adolescents” prosocial behavior [8]. In
contrast, early-life adversities, such as abuse and neglect, are negatively associated with
prosocial tendencies [9]. Ample evidence has proved the effect of early positive experi-
ences and negative experiences on prosocial behavior [10-14]. However, comparisons
between—and combinations with—the two factors influencing prosocial behavior are
under-explored. Among positive factors, early memories of warmth and safeness (EMWS),
which emphasize the recall of one’s inner pleasant feelings, emotions, and experiences
obtained from caregivers in early childhood [15], are a key predictor of individuals” social
development [16]. Numerous studies have revealed the relationship between EMWS and
psychopathology [15], eating pathology [17], loneliness [18], and social safeness [16]. How-
ever, there is a dearth of research on how EMWS would affect prosocial behavior. As for
negative factors, child psychological abuse and neglect (CPAN), characterized as the most
prevalent and the least well-studied form of child maltreatment, also need to be further
investigated [19]. In comparison with other forms of maltreatment (e.g., physical abuse),
CPAN is presumed to have a comparatively high prevalence rate and has a detrimental
effect on children’s future well-being [19,20]. Therefore, the present study aims to focus on
the effects of these two variables (EMWS and CPAN) on adolescent prosocial behavior, as
well as the potential mechanisms underlying the relationships.

1.1. EMWS and Prosocial Behavior

Based on the internal working models (IWMs) in attachment theory [21], the attach-
ment relationships between infants and caretakers can be internalized by children and affect
their cognitive and emotional processing (e.g., memory), which would further form a proto-
type for their later social interactions with other people [22]. In other words, the willingness
to help others could be a consequence of having benefited from early positive memo-
ries [13,23]. Much empirical research has demonstrated that EMWS can predict positive
social development [15,18]. For instance, cross-sectional findings using Portuguese samples
have found that EMWS are associated with lower levels of loneliness and increased social
quality of life [18]. Early affiliative memories, such as warmth, safeness, and acceptance,
have been shown to promote engagement in caregiving [24,25] and cooperative behav-
iors [15,26]. Moreover, a recent study conducted on Portuguese adolescents by Simdes has
also indicated that early positive emotional memories are directly associated with current
feelings of social safeness and belonging [16]. In summary, the present study hypothesizes
that EMWS are positively correlated with prosocial behavior in Chinese adolescents (H1).

1.2. CPAN and Prosocial Behavior

CPAN has been a serious social concern [27] and has aroused public attention as a
global health issue. Specifically, psychological abuse refers to caretakers’ continuously
repetitive and inappropriate behavior toward children that conveys to individuals a sense
of being unwanted or unloved [28]. While neglect is the caregiver’s negligence in providing
and meeting the child’s basic essentials, including material essentials (e.g., food, educa-
tion, hygiene) and emotional essentials (e.g., communication and protection). Children
suffering from psychological abuse and neglect are often discouraged and frightened [20],
and feel a lack of warmth and concern from caregivers [29]. According to previous studies,
individuals with CPAN experiences in early life usually show a sense of insecurity and
distrust towards others [30] and, consequently, feel an unwillingness to help others [8].
Consistent evidence has indicated that CPAN from early childhood would undermine
positive social behaviors, such as less involvement in volunteering activities [31], increasing
engagement in aggressive behaviors [23], and increased risk for externalizing and inter-
nalizing problems [32]. Furthermore, as the most frequent form of maltreatment suffered
by children and adolescents, it has been increasingly acknowledged that CPAN could be
a stronger predictor of subsequent impairments in individuals” development compared
to the harm of physical abuse or other forms of maltreatment, and the significant harm
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not only exists in childhood but also extends into adolescence [33]. Taken together, the
present study hypothesizes that CPAN is negatively correlated with prosocial behavior
in adolescents (H2).

1.3. The Mediation Effect of Psychological Suzhi

Early emotional experiences might influence prosocial behavior through many po-
tential mechanisms such as empathy [34] and trust [14]. Here, we focus on psychological
suzhi, a concept that is introduced by Chinese scholars in the background of China’s
quality-oriented education system [35]. The term suzhi comes out of the education re-
form policy announced by the Chinese government (http:/ /www.moe.gov.cn (accessed
on 1 August 2002)). In Chinese culture, suzhi often refers to the quality of an individual or
a group and their associated character. Psychological suzhi is conceptualized as a stable,
fundamental, and implicit psychological quality that shapes individuals” development,
adaptation, and creative activities [36]. It has shown wide application since the publication
of an international authoritative reference book—the Handbook of Positive Psychology in
Schools [37]. Based on theoretical and empirical research over the last thirty years, Chinese
scholars have proposed that psychological suzhi consists of three sub-scales: cognitive
quality, individuality, and adaptability. Among these three sub-dimensions, cognitive
quality, as the most fundamental component, refers to individuals’ cognitive reflections
of objects. Individuality is the reflection of individuals” behaviors toward things and is
considered a core component. Simultaneously, adaptability refers to individuals’ ability
to experience consistency by adjusting themselves or transforming the environment dur-
ing their socialization process [38]. Though it originated in China, the connotations of
its elements are similar to some traditional concepts of positive psychology in Western
culture (e.g., the emphasis on an individual’s psychological development and adaptation to
the environment) [35].

Based on the relationship model between psychological suzhi and mental health, psy-
chological suzhi is a stable mental quality being cultivated under the common impacts of
inherited genes and the social-cultural environment [39]. As a significant construct that
is highly emphasized within Chinese psychology, psychological suzhi has been widely
applied to studies among Chinese children and adolescents [35,38]. It reflects an individ-
ual’s mental health condition on the internal level and affects external behavior under
the effect of environmental factors, such as childhood experiences [33,40] and parenting
styles [41]. Both external protective factors (e.g.,, EMWS) and risk factors (e.g., CPAN) could
shape individuals’ behavior through the mediating effect of psychological suzhi. Specifi-
cally, early memories of warmth, love and affection are positively related to adolescents’
mental health [1] and psychological well-being [16] and are negatively associated with
depressive symptoms [15,25,42,43]. On the other hand, psychological suzhi, as a positive
mental trait, can facilitate individuals’ positive adaptation to the social environment [37].
Therefore, the present study hypothesizes that psychological suzhi mediates the association
between EMWS and prosocial behavior in adolescents (H3). In contrast, adverse expe-
riences such as CPAN would undermine the psychological and social well-being of the
child [7,44]. Individuals subjected to abuse and neglect in their early years are more prone
to suffer from serious mental health problems, become less cooperative, less empathetic,
and show more social withdrawal behaviors than other children [7]. Therefore, the present
study hypothesizes that psychological suzhi mediates the association between CPAN with
prosocial behavior (H4).

1.4. The Moderation Effect of Subjective Socioeconomic Status (SSS)

Under the evolutionary theory of socialization, socioeconomic context plays an integral
part in an individual’s social development. Warm and sensitive rearing practices are
presumed to cultivate individuals’ prosocial disposition, and these are often supported
by abundant social and economic resources [7]. On the contrary, childhood abuse and
neglect are more likely to increase the risk of problem behaviors under the stress of limited
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resources or poverty [45]. Socioeconomic status (SES), a multidimensional concept that has
been paid particular attention to by scholars in recent years, is shaped by both material
resources of social life (e.g., wealth, education, and work) and one’s perception of his or
her socioeconomic status rank [46].

Research in this field has revealed the indispensable role that SES played in parenting,
psychological health, and social behaviors. For instance, parents in higher SES families are
more inclined to adopt warm and supportive rearing styles and encourage their children to
actively engage in various social activities [47,48]. The combination of high SES and warm
parenting styles would provide positive external environments for children’s psychological
development [49]. Conversely, low SES would act as a risk factor that negatively affects
children’s psychological and behavioral development [50].

Adolescence is a critical period experiencing the transition from childhood social status
(mainly determined by family SES) to adulthood social status (mainly reflected by subjective
SES). As parental influence decreases and personal autonomy increases, adolescents tend
to assess SES based on their subjective perceptions of social stratification [51]. Subjective
socioeconomic status, which is also called SSS, refers to individuals” subjective view of their
socioeconomic status [52]. According to Wolff [50] and Piff [53], SSS is considered to be
a more sensitive indicator of individuals’ socioeconomic position, and a better predictor
of one’s behavior compared with SES. Thus, the present study hypothesizes that SSS
moderates the effects of EMWS on prosocial behavior and psychological suzhi (H5), as well
as the effects of CPAN on prosocial behavior and psychological suzhi (H6).

1.5. The Current Study

The purpose of the present study is to investigate the associations between the recall of
early emotional experiences and prosocial behavior as well as their underlying mechanisms.
To address this issue, EMWS was adopted as the positive factor to examine the recollection
of an individual’s early pleasant experiences, emotions, and feelings, while CPAN was con-
sidered as the negative measure to reflect one’s early unfavorable experiences and emotions.
Taking into account that EMWS and CPAN are not exactly two converse dimensions of
early emotional experiences, the present study explored two separate moderated mediation
models (Figure 1), including the roles of EMWS or CPAN, psychological suzhi, and SSS,
as well as prosocial behavior. Psychological suzhi and SSS were investigated as potential
mediating and moderating variables. In summary, the current study was designed to test
six hypotheses:

Psychological Suzhi

Subjective

< Socioeconomic Status
=
g .
o l-,ar].\v Mcmmu?s of Warmth Prosocial Behavior
and Safeness
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m Subjective
= Socioeconomic Status
=]
<
£y

Child Psychological Abuse Prosocial Behavior
and Neglect

Figure 1. The moderated mediation models.

H1: EMWS positively correlates with adolescents’ prosocial behavior.

H2: CPAN negatively correlates with adolescents’ prosocial behavior.
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H3: Psychological suzhi mediates the relationship between EMWS and prosocial behavior.
H4: Psychological suzhi mediates the relationship between CPAN and prosocial behavior.

H5: SSS moderates the effect of EMWS on prosocial behavior and the effect of EMWS on
psychological suzhi.

H6: SSS moderates the effect of CPAN on prosocial behavior and the effect of CPAN on
psychological suzhi.

2. Materials and Methods
2.1. Participants and Procedure

A total of 1078 participants were recruited from two junior and senior middle schools in
Changsha and Yueyang city, Hunan Province, China, following the principle of convenience
sampling. A total of 948 participants (Mage = 14.05 years, SD = 1.68 years; 43.6% females)
were included in the final valid sample, with an effective recovery rate of 87.94%. Among
them, 61.7% were junior middle school students (grades seven to nine), and 38.3% were
senior middle school students (grades ten to twelve). The Research Ethics Committee of
the Hunan Normal University of China approved this study, and it was carried out in
compliance with the standards of the Declaration of Helsinki. All participating adolescents,
parents, and school teachers submitted their written consent. Before the survey started,
adolescents were required to read the instructions carefully. After making clear the test
purpose and the way to answer, each of them finished a self-report questionnaire in 20 to
30 min independently under the guidance of experienced researchers. Data recruitment
and analyses were completed by experienced postgraduate students.

2.2. Measures
2.2.1. Prosocial Behavior

Adolescents’ prosocial behavior was measured by the Prosocial Tendencies Measure
in the Chinese version (PTM) [54,55]. The measurement was initially proposed by Carlo
and Randall [54] and consists of 26 items. In this study, we evaluated six types of prosocial
tendencies: anonymous (5 items), emotional (4 items), dire (3 items), compliant (2 items),
public (4 items), and altruism (4 items). Each item is rated by a 5-point Likert scale ranging
from 1 “does not fit me at all” to 5 “fits me greatly”. Confirmatory factor analyses were
also conducted (CFAs) to examine this measurement and display good model fit indices:
Xz/df =4.04, CFI = 0.92, TLI = 0.91, SRMR = 0.05, and RMSEA = 0.05. PTM in this research
demonstrated good internal reliability (« = 0.90).

2.2.2. Early Memories of Warmth and Safeness (EMWS)

Adolescents” EMWS were measured using the Chinese version of the Early Memories
of Warmth and Safeness Scale (EMWSS). The measurement was initially proposed by
Richter [15]. Consisting of 21 items, each item (e.g., “I felt that I lived in a secure and safe
environment”; “I felt that I was cherished by my family members”) of EMWS is rated by a
5-point Likert scale ranging from 0 “never” to 4 “very often”. Self-reports were collected
to measure the recall of early positive emotional experiences such as warmth, safeness,
and care in childhood. The CFA displays good model fit indices: x?/df = 4.35, CFI = 0.96,
TLI = 0.95, SRMR = 0.03, and RMSEA = 0.06. EMWSS in this study demonstrated adequate
internal reliability (« = 0.94).

2.2.3. Child Psychological Abuse and Neglect (CPAN)

Adolescents” CPAN was recorded by Child Psychological Abuse and Neglect Scale in
the Chinese version with 31 items [56]. There were 2 sub-scales included in the measure-
ment: psychological abuse (14 items, including belittling, threatening, and intermeddling)
and neglect (17 items, including physical, emotional, and educational neglect). Each item is
rated by a 5-point Likert scale ranging from 0 “never” to 4 “always”. Both the CFA of psy-
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chological abuse (x?/ df =4.16, CF1 = 0.95, TLI = 0.94, SRMR = 0.03, and RMSEA = 0.06) and
the CFA of neglect (x?/df =2.91, CFI = 0.94, TLI = 0.93, SRMR = 0.03, and RMSEA = 0.05)
supported well-fitted model indices. CPAN in this research demonstrated good internal
reliability (oc = 0.93).

2.2.4. Psychological Suzhi

The Psychological suzhi Scale for Adolescents (the simplified version) was adopted to
measure Psychological suzhi. This version is the latest and most valid to apply to adolescents
in China [41]. It includes 24 items and is composed of 3 subscales: cognitive quality
(8 items), individuality quality (8 items), and adaptability quality (8 items). Each item is
rated using a 5-point Likert scale (ranging from 1 “fully disagree” to 5 “fully agree”). The
CFA displays good model fit indices: X2/ df =2.51, CF1 = 0.96, TLI = 0.95, SRMR = 0.03, and
RMSEA = 0.04. In this research, good reliability was found for both the total psychological
suzhi (« = 0.96) and the three sub-scales («x = 0.90, 0.86, and 0.73).

2.2.5. Subjective Socioeconomic Status (SSS)

A Sociodemographic Questionnaire from the MacArthur Scale [57] was adopted to
measure SSS. The measurement is assessed with a visual analog scale, which presents
a picture of a 10-rung social ladder. Participants were required to compare themselves
to their acquaintances (such as friends, family members, and coworkers) and determine
where they stood on the ladder. The bottom rung (No. 1) indicates the lowest SSS and
income situations. People who place themselves on this ladder usually have no access to
good living conditions or decent jobs. On the contrary, the top rung (No. 10) indicates
the highest SSS and income situations. People who place themselves on this ladder often
possess good living conditions and well-paid jobs. This measurement for SSS was similarly
used in previously published studies [51,58,59].

2.3. Data Analysis

All the study variables for the entire sample were included in the descriptive analysis.
The grade and gender differences were investigated by ANOVA and an independent
sample t-test, respectively. To make sure that the measurement model of the sample
data had a suitable fit, confirmatory factor analysis was conducted to achieve that result.
Structural equation modeling (SEM) was then performed to investigate the association
between EMWS and CPAN and prosocial behavior.

The model fit of the sample data was evaluated by several standard fit indicators,
including the CFI, TLI, RMSEA with a 90% confidence interval, and SRMR. Values greater
than 0.90 for the CFI/TLI and smaller than 0.08 for the RMSEA /SRMR denoted acceptable
and good fit, respectively [60]. LMS analysis was carried out by Mplus 8.3 [61] to calculate the
effects of the potential moderator (SSS) on the direct path from EMWS and CPAN to prosocial
behavior as well as the mediation path from EMWS and CPAN to psychological suzhi.

3. Results
3.1. Common Method Biases

The common method biases of the two models were tested using the Harman single-
factor method. Both the findings revealed that there were 14 factors with an eigenvalue
larger than 1. For the first model, the variance of the first factor’s interpretation was
21.735%. For the second model, the variance of the first factor’s interpretation was 18.146%.
All were below the critical criterion of 40% and showed that there were no significant
common method biases in the data of the present study.

3.2. Descriptive and Correlational Analyses

The findings of ANOVA and the independent sample T-test results indicated non-
significant gender and grade differences in all variables (p > 0.05). Pearson’s correlation
analysis revealed significant positive associations between EMWS (M = 55.02, SD = 17.64)
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and psychological suzhi (M = 81.22, SD = 14.47) (r = 0.41, p < 0.01), EMWS and prosocial
behavior (M = 93.94, SD = 14.83) (r = 0.33, p < 0.01), as well as psychological suzhi and
prosocial behavior (r = 0.40, p < 0.01). On the contrary, negative correlations were found
between CPAN (M = 30.92, SD = 19.61) and psychological suzhi (r = —0.12, p < 0.01), as well
as CPAN and prosocial behavior (r = —0.25, p < 0.01). See Table 1 for details.

Table 1. Means, standard deviations, and correlations among all variables (N = 948).

Correlations

Variables M SD
1 2 3 4 5 6
1. EMWS 55.02 17.64 1
2. CPAN 30.92 19.61 —0.50 ** 1
3. Psychological abuse 14.93 10.76 —0.46 ** 0.90 ** 1
4. Neglect 15.98 10.77 —0.45** 0.90 ** 0.61** 1
5. Psychological suzhi 81.22 14.47 0.41** —0.25** —0.22** —0.32** 1
6. Prosocial behavior 93.94 14.83 0.33 ** —0.12** —0.09 ** —0.13** 0.40 ** 1

Notes: EMWS = Early Memories of Warmth and Safeness; CPAN = Child Psychological Abuse and Neglect;
M = mean value; SD = standard deviation. ** p < 0.01.

3.3. EMWS, CPAN, and Prosocial Behaviors

In accordance with the procedures of the mediation analysis [62], simple regression
models with latent variables were initially established to assess the direct predictive ef-
fects of EMWS and CPAN on prosocial behavior, respectively. The models demonstrated
good fits to the data. xpmws? = 1399.65, df = 552, CFI = 0.94, TLI = 0.93, RMSEA = 0.04,
SRMR = 0.05, indicating a significant positive association between EMWS and prosocial
behavior (Bgyvws = 0.39, p < 0.001). Xapuse? = 1214.12, df = 516, CFI = 0.94, TLI = 0.93,
RMSEA =0.04, SRMR = 0.04; Xneglect” = 1172.29, df = 549, CFI = 0.93, TLI = 0.93,
RMSEA = 0.04, SRMR = 0.04, indicating a significant negative association between psycho-
logical abuse, neglect, and prosocial behavior (Bapuse = —0.076, p < 0.05; Breglect = —0.131,
p <0.01).

3.4. The Mediation Effect of Psychological Suzhi

Firstly, psychological suzhi was introduced as a mediation variable between EMWS
and prosocial behavior to establish a simple mediation model, and the model fitted well
(x? = 2739.36, df = 1210, CFI = 0.92, TLI = 0.91, RMSEA = 0.04, SRMR = 0.05). As can be
shown in Figure 2, the path coefficient between EMWS and prosocial behavior reduced
(B = 0.25) but was still significant. Bootstrapping 95% CI = [0.092, 0.211], which excluded 0
from the range and confirmed a significant mediating effect of psychological suzhi in the
association between EMWS and prosocial behavior.

Psychological Suzhi

0.34*

Early Memories of

o ¢ »  Prosocial Behavior
Warmth and Safeness “ “

Figure 2. The mediation role of psychological suzhi in the relationship between EMWS and prosocial
behavior. Notes. EMWS = early memories of warmth and safeness. ** p < 0.01.

Psychological suzhi was then introduced as a mediation variable between CPAN
and prosocial behavior to establish two simple mediation models. The models fitted
well (Xapuse> = 2377.68, df = 1208, CFI = 0.92, TLI = 0.92, RMSEA = 0.03, SRMR = 0.04;
Xneglectz =2364.34, df = 1258, CFI = 0.92, TLI = 0.91, RMSEA = 0.03, SRMR = 0.04). As can

123



Behav. Sci. 2023, 13, 283

be shown in Figure 3, the path coefficients between psychological abuse and neglect with
prosocial behavior reduced to insignificant levels (B apuse = —0.054, p = 0.175; Bpeglect = —0.025,
p = 0.542). The bootstrapping method was then used to examine the indirect effect of the
mediation variable, 95% Clapyse = [—0.181, —0.008], Clpeglect = [—0.214, —0.109], which
excluded 0 from the range and confirmed the main mediation effect of psychological suzhi
in the associations between CPAN and prosocial behavior.

Psychological Suzhi

—0.28%

0.46%*
Psychological
Abuse
-0.025
Neglect #  Prosocial Behavior

Figure 3. The mediation role of psychological suzhi in the relationship between psychological abuse
and neglect with prosocial behavior. *** p < 0.001.

3.5. The Moderated Mediation Effect of SSS

The LMS analysis was performed to examine the moderation hypotheses [63], in line
with the testing procedures of the moderated mediation analysis [62].

Firstly, the moderating role of SSS on the direct path (EMWS — prosocial behavior)
and the mediation path (EMWS — psychological suzhi) were examined. For the direct
path from EMWS to prosocial behavior, the model fitted well (x? = 2929.11, df = 1260,
CFI = 0.90, TLI = 0.90, RMSEA = 0.04, SRMR = 0.05) and LogLestricted = —62840.14. A
potential interaction (5SS x EWMS) was introduced to construct a complete model, with
findings indicating that LogLg,; = —62834.87. Based on the calculative formula, LR = 10.55,
df =1, p <0.001, which showed an acceptable model fit. Furthermore, the potential
interaction effect was significant (3 = 0.10, p < 0.001), suggesting that SSS could moderate
the impact of EMWS on prosocial behavior in adolescence. For the mediation path from
EMWS to psychological suzhi, the model fitted well ()(2 =2861.54, df = 1260, CFI =091,
TLI = 0.90, RMSEA = 0.04, SRMR = 0.05) and LogL estricted = —62806.35. The findings of the
full model indicated that LogLg,;; = —62805.87. Based on the calculative formula, LR = 0.96,
df =1, p < 0.5, which showed a poor model fitting; the latent interaction between EMWS
and SSS was insignificant (3 = 0.032, p = 0.33), indicating that SSS did not play a moderating
role in the association linking EMWS and psychological suzhi.

Secondly, taking into account the insignificant results of the direct paths in the me-
diation model, only the moderating role of SSS on the indirect paths from psychological
abuse and neglect to psychological suzhi was examined. SSS was included as an inde-
pendent variable to create moderation models in the simple regression model, and the
models fitted well (Xapuse’> = 2476.47, df =1258, CFI = 0.92, TLI = 0.92, RMSEA = 0.03,
SRMR=0.04; Xneglect2 =2483.56, df =1309, CFI=0.92, TLI = 0.91, RMSEA =0.03, SRMR= 0.04).
LogL estricted_a = —59451.08, df =170; LogL estricted N = —61659.88, df = 173. Potential in-
teractions (SSS x Abuse/Neglect) were introduced to construct a complete model, with
findings indicating that LogL estricted_a = —59447.84, df =171; LogL estricted N = —61655.95,
df =174. Based on the calculative formula, LRy =6.48,df5 =1, p <0.05; LRy =7.90, dfn =1,
p < 0.01, which showed an acceptable model fit. The potential interaction effects were
significant (Bapuse = —0.09, p < 0.05; Bpeglect = —0.10, p < 0.01), suggesting that SSS could
moderate the impact of CPAN on psychological suzhi.

To further examine the moderated mediation effect, simple slope analyses were per-
formed on the interactions between EMWS, psychological abuse, and neglect with SSS.
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Figure 4A showed that the positive effect of EMWS on prosocial behavior was more
significant when SSS was high (M + SD), Bgmws_n = 0.281, p < 0.001; Bemws_1 = 0.159,
p < 0.001, whereas the association was much weaker when SSS was low (M—SD). Figure 4B
showed that the negative effects of psychological abuse and neglect on psychological suzhi
were significant when SSS was high (M + SD), Bapuse 1 = —0.08, p < 0.05; Breglect 1 = —0.34,
p <0.001, whereas the effects were insignificant when SSS was low (M—SD), 3,puse 1, = —0.01,
p =0.90; Breglect L = —0.08, p = 0.34.
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Figure 4. (A) SSS as a moderator in the effects of EMWS on prosocial behavior; (B) SSS as a moderator
in the effects of CPAN on psychological suzhi.

4. Discussion

This research was designed to examine the impacts of EMWS and CPAN on prosocial
behavior in adolescence, as well as the mediation effect of psychological suzhi and the
moderation effect of SSS. The results indicated that EMWS promoted prosocial behavior,
whereas CPAN was negatively associated with prosocial behavior. In addition, the tested
models revealed that psychological suzhi mediated the effects of EMWS and CPAN on
prosocial behavior. As for the moderating effect of SSS, the findings showed that SSS mod-
erated the path between EMWS and prosocial behavior as well as the path between CPAN
and psychological suzhi. The novel findings in this study promote a better understanding
of the mechanisms of adolescents’ prosocial behavior.

4.1. EMWS, CPAN and Adolescents’ Prosocial Behavior

As expected, correlation analyses indicated that EMWS was significantly associated
with prosocial behavior. The positive relationship between EMWS and prosocial behavior
supported the H1, indicating that adolescents who recalled more warm and safe memories
in early childhood tended to engage in more prosocial behaviors in adolescence. This is the
first study to explore the association between EMWS and Chinese adolescents’ prosocial
behavior. The result extends previous research suggesting that early warmth and safe
experiences or memories contribute to adolescents’ social development, such as higher
levels of social safeness [16] and social life quality [18]. Furthermore, from the perspective of
Bowlby’s attachment theory [21], a securely-attached person could easily recollect feelings
of warmth and safeness [15,26]. These positive emotional memories seem to stimulate the
soothing affiliation system that directs one’s attention and energy to other human beings’
sufferings, and thereby inspire more prosocial behaviors towards others [17,64,65].

The inverse relationship between CPAN and prosocial behavior supported the H2,
indicating that adolescents who suffered from more psychological abuse and neglect in
early childhood tended to engage in less prosocial behaviors in adolescence. It has been
well established that CPAN is associated with higher levels of negative outcomes (e.g., more
suicidal or anti-social behaviors) and lower levels of positive outcomes (e.g., low self-esteem
and subjective well-being levels) [9,10,29,30]. The current finding is consistent with existing
research demonstrating that adverse early-life experiences, such as CPAN, could be robust
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risk factors that negatively affect adolescents’ social interpersonal relationships [10,14].
Children with psychological abuse and neglect in their early lives are prone to perceive
the world as uncaring and the relationships around them as untrustworthy [7], and are
therefore less likely to establish secure attachment relationships with others, which could
in turn damage their prosocial system and discourage them from exhibiting prosocial
behaviors during adolescence [9,66].

4.2. The Mediation Effect of Psychological Suzhi

Mediation analysis results were in accordance with the H3 and the H4, indicating that
psychological suzhi, acting as a novel mediation mechanism, revealed the relationships
between early emotional experiences (both EMWS and CPAN) and prosocial behavior. Con-
sistent with previous studies, early positive experiences (e.g., perceived parental warmth
and secure parent—child attachment) would promote adolescents” prosocial behavior by
improving their psychological suzhi levels [41,67]. Besides activating the prosocial system
directly, EMWS also contributes to prosocial behavior by providing a rather solid and stable
psychological basis (i.e., high levels of psychological suzhi) for individuals. Adolescents
who recall more EMWS usually grow up in caring, harmonious, and supportive envi-
ronments [26,64]. The positive atmosphere is conducive to the cultivation of individuals’
mental resources (e.g., higher cognitive quality and adaptive ability), and contributes to the
development of positive psychological traits [11,67,68]. Moreover, from the psychological
and behavioral perspective, suzhi is closely correlated with individual behavior in Chinese
society. One’s prosocial behavior is the exterior representation and adaptive outcome of
psychological suzhi [36]. Individuals with high psychological suzhi levels are often per-
ceived to adapt themselves to new environments quickly and engage in more prosocial
behaviors [41,66].

On the contrary, CPAN would reduce adolescents’ participation in prosocial behaviors
by undermining their psychological suzhi levels. This finding supports the stress process
model, emphasizing that stressful life events could affect individuals’ behavioral expres-
sions through the loss of psychological resources (e.g., psychological sushi) [69]. Consistent
with previous research, experiencing frequent childhood adversities (e.g., CPAN) could
hinder adolescents’ cognitive, personality, and social development, thereby weakening their
psychological suzhi levels [70]. Consequently, individuals with low levels of psychological
suzhi tend to show more psychological stress and conflict, leading to an increased incidence
of mental health problems and reduced engagement in prosocial behaviors [71].

4.3. The Moderation Effect of SSS

Moderated mediation analysis in the proposed model showed that SSS moderated
the effect of EMWS on prosocial behavior, which partly supported the H5. Specifically,
the link between EMWS and prosocial behavior was more significant when SSS was high,
while the link was weaker when SSS was low. This is in line with previous work that
high SSS may contribute to positive psychological and behavioral outcomes in adoles-
cence [51]. According to the evolutionary theory of socialization [7], individuals with
high 5SS usually grow up in environments in which resources are relatively abundant
or predictable, therefore, they are more prone to cultivate psychological well-being and
engage in more prosocial behaviors. Contrary to our expectations, the moderated me-
diation impact of SSS on the association between EMWS and psychological suzhi was
insignificant, suggesting that whether the SSS was high or low, EMWS was steadily and
positively linked to psychological suzhi. In other words, no matter what SSS adolescents
possess compared to others, EMWS would contribute to their cultivation of high levels of
psychological suzhi. As suggested in the ecological systems theory [72], the micro-system
(e.g., family—child interactions) is the immediate environment that has the most influence
on a child’s development, which is often very personal and fundamental for fostering
and supporting adolescents’ psychological development [73]. Specific to this study, early
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warmth and safeness experiences obtained from the micro-system might have a steady and
stable influence on adolescents’ cultivation of psychological suzhi.

The results also revealed that high SSS moderated the effect of CPAN on psychological
suzhi, which partly supported the H6. However, contrary to previous work demonstrating
that high SSS could serve as a protective factor against a range of mental health prob-
lems [74], this finding showed that the link between CPAN and psychological suzhi was
more significant when SSS was high, while the link was insignificant when SSS was low.
One possible explanation for this is that high SSS may also operate as a vulnerable factor that
undermines an individual’s psychological functioning in the presence of adversities [75].
Previous research similarly confirmed the deleterious consequences of high SES for children
and adolescents in African Americans, such as worsened psychological well-being and
increased depressive symptoms [75,76]. In the present study, high SSS adolescents may
be more vulnerable when suffering from CPAN, whereas low SSS adolescents may have
developed other resilience mechanisms, such as flourishing in adverse conditions [77].
The finding that SSS moderates the effect of CPAN on psychological suzhi may add to the
existing literature and provide new insight.

4.4. Joint Discussion of the Two Models

To summarize, the recall of early emotional experiences, both positive and negative,
was associated with adolescents’ prosocial behavior through specific mediation and mod-
eration mechanisms. On the one hand, in the EMWS model, early warmth and safeness
experiences could promote adolescents’ prosocial behavior through the mediating effect
of psychological suzhi. The association between EMWS and psychological suzhi was
relatively stable, suggesting that early positive emotional experiences play stable protective
roles in individuals” psychological development. Higher SSS acted as a promotive factor
that strengthened the association between EMWS and adolescents” prosocial behaviors.
On the other hand, in the CPAN model, early psychological abuse and neglect experi-
ences could undermine adolescents’ prosocial behaviors by devastating their psychological
suzhi. High SSS moderated the effect of CPAN on psychological suzhi, which verified the
vulnerable role that high SSS played in adverse situations. The evolutionary theory of
socialization proposed that the linkage between early rearing, social context, and psycho-
logical orientation fosters intertwining patterns in children’s interpersonal behavior [7]. By
combining the results of the two models together, the present study extended the previous
research in this field and verified the theory by illustrating the associations between early
childhood experiences (EMWS and CPAN) and adolescents’ prosocial behavior, along with
the mediating effect of psychological basis (i.e., psychological suzhi) and the moderating
effect of socioeconomic context (i.e., SSS). In summary, the findings concluded that ado-
lescents growing up in environments with positive emotional experiences and relatively
abundant resources (both physical and psychological) would focus on more prosocial
encounters with others. Whereas early negative emotional experiences, even with higher
socioeconomic backgrounds, are more likely to trigger individuals” psychological problems
(i.e., decreased levels of psychological suzhi) and consequently lead to less engagement in
prosocial behaviors.

4.5. Implications and Limitations

The findings in the present study may reveal profound implications for both edu-
cational research and practice. First and foremost, this study highlights the protective
role of EMWS and the destructive effect of CPAN during adolescents’ psychological and
social development. Hence, it is imperative for caregivers to meet children’s emotional
needs in a warm and supportive environment to cultivate their positive social interpersonal
relationships in later life. In addition, given that psychological suzhi is a crucial mechanism
mediating the associations between early childhood experiences and prosocial behavior, it
would be necessary to cultivate individuals’ psychological suzhi to mitigate the negative
effects of external adversities. Furthermore, a particular focus should be placed on subjec-
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tive perceptions of adolescents’ socioeconomic status. The implicit negative impact of high
SSS reminds us that individuals should develop resilience mechanisms, such as flourishing
under adverse conditions, especially for adolescents growing up in high socioeconomic
status families.

Several limitations in this research should be acknowledged when interpreting the
results. Firstly, restricted by the research conditions, the current research was performed
with cross-sectional adolescent sampling data, and the assessment was based on self-report
measures. Longitudinal or experimental designs may be adopted by future studies to
investigate the developmental trend of core variables and the causal relationships between
these variables. Secondly, the EMWS and CPAN scales used in the present study requested
participants to recollect childhood memories. Although retrospective recall data has been
shown to be relatively stable and reliable, the current emotional state may influence the
recollection and current feelings of interpersonal relationship qualities [78]. Moreover,
early experiences such as support and physical abuse are also lacking comparison and
discussion in the current study. Lastly, the recruiting is exclusively conducted in schools
in central China, despite the fact that the social and economic development in China
differs significantly across regions. Therefore, it is necessary to proceed with caution when
applying the findings to larger samples and other areas.

5. Conclusions

In summary, the present study suggests that EMWS serves as a possible vehicle
to promote prosocial behavior in adolescents by facilitating their psychological suzhi.
Conversely, CPAN may be a factor that impedes the improvement of psychological suzhi
and prosocial behavior. Additionally, high SSS reinforces the positive effect of EMWS on
prosocial behavior and the negative effect of CPAN on psychological suzhi. The study
highlights the importance of the recall of early emotional experiences on adolescents’
psychological and social development and provides new insight into understanding the
underlying mechanisms of prosocial behavior.
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Abstract: The primary aim of the present study was to examine the potential moderating role of
screen time in the links between shyness and indices of socio-emotional adjustment in young Chinese
children. Participants were N = 211 children (112 boys, 99 girls) ages 43—66 months (M = 58.84 months,
SD = 5.32) recruited from two public kindergartens in Shanghai, People’s Republic of China. Moth-
ers completed assessments of children’s shyness and screen time, and both mothers and teachers
completed measures of indices of children’s socio-emotional functioning (prosocial, internalizing
problems, learning problems). Among the results, shyness was positively associated with internaliz-
ing problems and negatively associated with prosocial behavior, whereas screen time was positively
associated with internalizing problems. However, several significant shyness x screen time inter-
action effects were observed. The pattern of these results consistently revealed that at higher levels
of screen time, links between shyness and indices of socio-emotional difficulties were exacerbated.
Results are discussed in terms of the implications of shyness and screen time in early childhood.

Keywords: shyness; socio-emotional adjustment; screen time; young children; China

1. Introduction

Shyness is a temperamental trait characterized by wariness and self-consciousness in
social contexts [1] and a well-established risk factor for childhood socio-emotional problems
in both Western societies [2,3] and China [4]. However, outcomes related to shyness are
known to be heterogeneous [5]. As such, researchers have sought to identify key factors
that may determine which shy children are most (or least) at risk of poor socio-emotional
functioning. For example, in early childhood, pragmatic language skills were found to
attenuate associations between shyness and internalizing problems [6], whereas inhibitory
control was found to exacerbate relations between shyness and peer difficulties [7].

Child development is also influenced by the environment [8]. One framework aiming
to understand the ways in which temperament and environmental factors interact to predict
socio-emotional development is the diathesis—stress model. This model posits that due to
underlying diatheses, some children are particularly vulnerable to the negative impacts of
environmental stressors [9]. For instance, children high in shyness are especially likely to
experience negative outcomes when they are exposed to higher levels of parent neuroticism
and overprotective parenting behaviors (e.g., micromanaging of activities) [10,11]. The
diathesis—stress framework can be used to expand knowledge regarding why some young
shy children adapt better than others to developmental stressors (e.g., transition to early
education settings).

With the rise of technology, many children today are exposed to screens from a young
age. For the present study, screen time was conceptualized as any engagement with screens,
including smartphones, tablets, television, video games, computers, or wearable technol-
ogy [12]. To optimize children’s developmental trajectories, widely adopted guidelines
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recommend a maximum of one hour of screen time daily from ages 2 to 5 years [12-15].
However, cross-cultural evidence suggests that a large majority of preschool-aged children
exceed screen time guidelines [16,17], which can have negative socio-emotional and cog-
nitive implications [18,19]. Importantly, young children learn best through face-to-face
interactions with family, and time spent engaged with screens takes away from more active
opportunities to develop socio-emotional and cognitive skills [12].

To date, researchers have yet to directly examine how adjustment outcomes related to
shyness may vary according to screen time usage. However, the implications of excessive
screen time may be especially dire for shy children, who, due to socio-evaluative fears
and high social reactivity [1], already miss out on important opportunities to build socio-
emotional skills through social interaction [20]. Accordingly, drawing upon a diathesis—
stress framework, the primary aim of the present study was to examine the potential
moderating role of screen time in the links between shyness and indices of socio-emotional
adjustment in young Chinese children. Early childhood represents an important and
unique developmental period to address this issue, as young children are engaged in the
process of developing socio-emotional skills through interactions with peers [21], and
parents typically have more control over their children’s technology use. Moreover, early
screen time practices may form lasting habits [22], which may help (or hinder) long-term
development.

1.1. Overview of Shyness in Early Childhood

According to Asendorf’s [23] approach—avoidance model of social withdrawal, shy
individuals desire social interactions but are held back by social fears and socio-evaluative
concerns. The construct of shyness shares considerable conceptual overlap with related
terms, such as behavioral inhibition [24] and social reticence [25]. These terms all share
a common theme related to fear and anxiety in social contexts. Shy young children are
more likely to forgo opportunities to engage, choosing instead to watch their peers from
a distance [25]. Affective, cognitive, and behavioral features of shyness also often mirror
those of social anxiety. Although some scholars use the terms interchangeably, research
suggests that shyness and social anxiety are distinct constructs [26]. Notwithstanding,
childhood shyness remains a significant predictor of the later development of anxiety
disorders, particularly social anxiety [27].

Shyness has been linked to a host of socio-emotional difficulties in early childhood.
For example, young shy children exhibit deficits in social and communicative skills and
are less prosocial than their more sociable agemates [20,28]. It has been suggested that
these difficulties reflect, at least in part, deficits in performance rather than deficits in
competence [29]. In this regard, young shy children’s empathetic and prosocial tendencies
might be overwhelmed by feelings of social fear and socio-evaluative concerns.

Most notably, shy children experience increased internalizing issues, such as loneliness,
anxiety, and depression [3,20,30]. Shyness may become particularly problematic during
the transition to kindergarten [31]. In kindergarten, children face new social and academic
demands, as communication with unfamiliar others (e.g., teachers and peers) becomes
more routine and expected. Withdrawing from peers at school may also interfere with
the development of strong social skills, which are important for long-term well-being and
academic success [32].

Young shy children are less likely to interact with peers or speak up in class [33],
and such failure to participate in classroom activities can translate to poor academic
adjustment [31]. Indeed, shy children are perceived by teachers as less academically
competent [31,32]. Difficulty initiating social interactions can also prevent shy children
from developing positive peer relationships. For example, shy young children tend to
be viewed more negatively by their peers and experience higher rates of exclusion and
victimization [3,34].
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1.2. Shyness in Mainland China

It is now widely accepted that shyness can have different meanings and implica-
tions across different cultures, as cultural values and beliefs are inextricable from human
development [35]. For example, in traditional Chinese culture, shyness was viewed as
an indication of maturity and social competence that helped to maintain social cohesion
in a collectivistic society [36]. In support of this notion, historical studies indicated that
shyness in China was associated with positive outcomes, including peer-liking, leadership,
and academic success [37]. However, over the last 25 years, there have been large-scale
economic and social macro-level changes in China, with individualist factors becoming
increasingly important in predicting well-being and success [38,39]. As a result, contempo-
rary research indicates that shyness among Chinese children is now associated with a range
of adjustment difficulties, including academic under-achievement, internalizing problems
(e.g., loneliness, social anxiety, depression), and negative peer experiences (e.g., exclusion,
victimization) [4]. Although most of these studies have focused on older children and
adolescents, there have been a handful of recent studies demonstrating similar negative
outcomes for shy young children in China [40-43].

As aforementioned, not all shy children experience adjustment difficulties, which has
led to the exploration of risk and protective factors (see Coplan et al., 2020, for a recent
review) [5]. A myriad of such factors has been previously examined among Chinese chil-
dren, including receptive language [43], academic achievement [44], attachment style [45],
and teacher—child relationships [42]. However, although there is growing interest in the
impact of screen time on child development [19], this construct has not been considered
with respect to its potential impact on shy children to date.

1.3. Screen Time and Shyness: A Diathesis—Stress Model

Children’s use of screens has increased considerably with advancements in digital
technology [46]. For example, by age 5 years, Chinese children spend over 3 h a day
exposed to screens, with passive screen time (e.g., television, videos) making up two-
thirds of overall exposure [16]. As a result, children are likely to spend less time in social
scenarios (including child—parent and peer interactions), which can serve to reduce verbal
opportunities and creative play [47].

Excessive screen exposure can impede healthy development in early childhood [46].
For example, studies in both North America and China suggest that young children
engaging in high levels of passive screen time are more likely to experience problems with
executive functioning and struggle to develop academic, language, and social skills [16,48].
Excessive screen time in childhood is also associated with increased internalizing and
externalizing problems, as well as attention impairments [49-51]. This may be in part
because increased screen exposure often translates to decreased interactions with caregivers
and peers [52], which is how young children learn best [12]. As such, children engaging
in excessive screen time may have fewer opportunities to develop socio-emotional skills.
Moreover, young children engaging in high amounts of screen time may be more likely
to overuse technology when they get older [22]. These implications may be particularly
relevant for shy children in China.

The diathesis—stress model has been applied to the development of childhood shy-
ness [53] and can be used to conceptualize the interplay between shyness and screen time
in early childhood. In this context, shyness is denoted as an individual vulnerability (i.e.,
diathesis) and screen time as an environmental stressor. From this perspective, social fear
and socio-evaluative concerns prevent shy children from engaging with teachers and peers
during the transition to kindergarten and hinder the development and implementation of
important socio-emotional and language skills [31]. Indeed, even outside of school, young
shy children are less likely to engage in playdates and extracurricular peer activities [6,11].
Such restricted opportunities for social interactions may be especially common among
shy Chinese children due to the substantive emphasis Chinese families place on academic
achievement [44].
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Young shy children in China who spend more time on screens (whether passive or
active) may further isolate themselves from social engagement. Missed opportunities to
interact with others (e.g., caregivers, siblings) and develop friendships may be especially
detrimental for young shy children, who may already lack social and language skills [40—43].
As a result of these diathesis—stress processes, we speculated that links between shyness and
socio-emotional maladjustment would be especially strong at higher levels of screen time.
There is some support for this notion in older samples, as socially withdrawn adolescents
who depend more on their smartphones have been shown to be particularly at risk for
interpersonal difficulties [54]. Yet, to date, the impact of screen time on the links between
early childhood shyness and indices of adjustment has not been investigated.

1.4. The Present Study

To address gaps in the literature, the goal of the present study was to examine links
between shyness, screen time, and indices of socio-emotional functioning among young
Chinese children. We were particularly interested in the potential moderating role of screen
time in the relationship between shyness and adjustment. As aforementioned, previous
research has identified links between shyness and maladjustment in three primary domains:
(1) internalizing problems, (2) negative peer experiences, and (3) academic difficulties.
Accordingly, in the present study, we included a range of outcome variables assessed
by mothers and teachers, including indices of internalizing problems (i.e., parent-rated
emotional symptoms, teacher-rated internalizing problems), aspects of peer experiences
(i.e., maternal-rated prosocial behaviors and peer problems), and academic difficulties
(i.e., teacher-rated learning problems). It was hypothesized that, overall, shyness would be
positively associated with internalizing problems, negative peer experiences, and learning
difficulties, as well as negatively associated with prosocial behavior. Further, in line with
diathesis—stress processes, we speculated that links between shyness and socio-emotional
functioning would be moderated by screen time, such that associations between shyness
and negative outcomes (including reduced prosocial behavior) would be strongest at higher
levels of screen time.

2. Materials and Methods
2.1. Participants and Procedure

Participants were N = 211 children (112 boys, 99 girls) ages 43-66 months
(M = 58.84 months, SD = 5.32) recruited from eight classes in two public kindergartens in
Shanghai, PR. China. There were 25-30 children in each class. In China, children attend
kindergarten for three years (e.g., junior class: age 3—4 years; middle class: age 4-5 years;
senior class: age 5-6 years). All children were of Han ethnicity, which is the predominant
ethnic group in China (nearly 97% of the population). A total of 14.8% of mothers and
13.8% of fathers completed high school, 21.9% of mothers and 21.4% of fathers had com-
pleted junior college, 47.5% of mothers and 37.2% of fathers had a bachelor’s degree, and
15.8% of mothers and 27.6% of fathers had a postgraduate degree. Maternal and paternal
scores were averaged to create an overall measure of parental education, with higher scores
representing higher education.

The data were collected in February of 2019. The present study was reviewed and
approved by the Ethics Review Board of Shanghai Normal University. In China, fathers
still remain predominantly in breadwinning roles [55], and mothers assume the primary
caregiving duties [56]. Accordingly, and following protocols from previous studies of
child social withdrawal and screen time [57-59], we relied upon maternal (as opposed to
paternal) reports and teacher ratings as sources of assessment in the present study. With
the consent of the kindergarten director, recruitment information was communicated to
the children’s mothers by each classroom teacher. All children in the kindergarten, as
well as their mothers and teachers, were invited to participate in the study. Mothers and
teachers provided written informed consent through the corresponding kindergartens
before completing the online questionnaires. The online questionnaire was forwarded to
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children’s mothers via the teachers. The participation rate was 98%. Teachers received
a small honorarium (equivalent to approximately $50) after finishing the questionnaire.
Mothers were not compensated. The results of the missing data analysis indicated a range
of 0.5 to 7.1% missing for all study variables. Little’s [60] test of missingness indicated that
data did not significantly deviate from a missing completely at random pattern (x? = 49.12,
df =39,p=0.12).

2.2. Measures
2.2.1. Shyness

Mothers completed the Chinese version of the Child Social Preference Scale (CSPS) [41,61].
Of particular interest was the sub-scale assessing shyness (7 items, « = 0.87, e.g., “My child
seems to want to play with other children, but is sometimes nervous”). Items were rated
on a 5-point scale (1-5) from “not true at all” to “very true”. Previous research with young
children in China indicates good internal and test-retest reliability, along with criterion,
concurrent, and predictive validity of the sub-scale [62].

2.2.2. Screen Time

Mothers reported their children’s screen exposure (e.g., defined for them as “watching
television, using a smartphone, computer, or other digital media device”) in hours for
each day of the previous week (Monday through Sunday). Given our conceptualization of
screen time as a broad construct, scores were aggregated to create a single score of screen
time [22,63].

2.2.3. Social-Emotional Adjustment

Mothers completed the Chinese version of the Strengths and Difficulties Questionnaire
(SDQ) [64,65]. Of particular interest were subscales assessing prosocial behavior (5 items,
ax =0.71, e.g., “Considerate of other people’s feelings”), emotional symptoms (5 items, « = 0.69,
e.g., "Many worries, often seem worried”), and peer problems (5 items, o« = 0.39, e.g., “Picked
on or bullied by other children”) [66]. Items were rated on a 3-point scale from 1 (doesn’t
apply) to 5 (certainly applies). The Chinese version of the mother-rated SDQ has demon-
strated satisfactory internal and test-retest reliability, as well as convergent validity among
Chinese children [67].

Teachers completed the Chinese version of the Social Skills Teacher Rating System
(SSTRS) [41,68]. Of particular interest was the subscale assessing internalizing problems
(4 items, o« = 0.84, e.g., “Feels anxious in a group”). Items were rated on a 3-point scale
from 0 (never) to 2 (always). The SSTRS has been shown to be reliable and valid in young
Chinese children [41]. Teachers also completed the learning problems subscale of the Chinese
version of the Teacher Behavior Rating Scale (TBRS) [69]. This 4-item subscale assesses
children’s academic difficulties (o = 0.86, e.g., “Has difficulty in learning”). Items were
rated on a 3-point scale from 0 (doesn’t apply) to 2 (certainly applies).

2.3. Analytic Strategy

Data analyses were conducted using IBM SPSS (version 22.0). First, gender differences
were examined using t-tests (boy = 0, girl = 1). Second, Hayes’s PROCESS macro [70], with
non-parametric bootstrapping with 5000 resamples, was used to examine the potential
moderating effect of screen time on the association between shyness and social-emotional
adjustment. Moderation was regarded when the 95% bias-corrected confidence interval
(CI) of the interaction term (shyness x screen time) did not include zero [71]. To probe
significant interactions, simple slope tests using methods suggested by Aiken and West
(1991) [72] were conducted. The Johnson-Neyman (J-N) technique was then applied to
estimate regions of significance for the adjusted effects of shyness on social-emotional
adjustment variables as a function of screen time.
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3. Results
3.1. Preliminary Analyses

Descriptive statistics and intercorrelations among study variables are displayed in
Table 1. Boys experienced higher learning difficulties than girls (Mpeys = 0.55, SD = 0.54;
Mgins = 0.31, SD = 0.48; t = 3.28, p < 0.001). There were no gender differences in shyness
(Mpoys = 1.91, SD = 0.65; Mgjis = 1.80, SD = 0.64; t = 1.13, p = 0.26), screen time (Mpoys = 0.39,
SD = 0.40; Mgjy1s = 0.45, SD = 0.50; t = —0.90, p = 0.37), prosocial behavior (Mpoys = 2.74,
SD = 0.29; Mgyns = 2.81, SD = 0.35; t = —1.50, p = 0.14), emotional symptoms
(Mpoys = 1.41, SD = 0.40; Mgjns = 1.45, SD = 048; t = —0.66, p = 0.51), peer problems
(Mboys =137, 5D =0.27; Mgjns = 1.34, SD = 0.32;t = 0.73, p = 0.47), or internalizing problems
(Mpoys = 0.14, SD = 0.35; Mgir1s = 0.10, SD = 0.30; t = 0.88, p = 0.38).

Table 1. Inter-correlations for all study variables (N = 208).

1 2 3 4 5 6 7 8 9
1. parent education™ 1
2. age™ —-0.12 1
3. shyness™ 0.14 —0.01 1
4. screen time™ —-0.15* 0.05 0.05 1
5. prosocial behaviorM —-0.02 0.05 —-0.17* 0.01 1
6. emotional ~0.07 005 029  015*  —013 1
symptoms
7. peer problems’M —0.23 ** 0.01 0.19 * 0.05 —0.33 *** 0.47 *** 1
8. internalizing 0.00 0.01 0.08 0.06 0.05 0.06 0.04 1
problems
9. learning problems‘T —0.26 *** —0.01 0.06 0.12 —0.05 0.11 0.22 ** (0.42 *** 1
M - 58.84 1.85 2.93 2.16 1.43 1.35 0.13
SD - 5.32 0.65 3.18 0.51 0.44 0.29 0.33

*p <0.05,* p < 0.01,*** p < 0.001. M maternal ratings, T teacher ratings.

Parent education was negatively associated with screen time, peer problems, and
learning problems. Shyness was positively associated with emotional symptoms and peer
problems and negatively associated with prosocial behavior. Screen time was positively
associated with emotional symptoms. Accordingly, we controlled for parent education and
child gender in subsequent analyses.

3.2. Shyness, Screen Time, and Social-Emotional Adjustment

Classroom intra-class correlations (ICC) were less than 0.04 and non-significant for
all variables, indicating no classroom-based cluster effects. Models examining shyness
X screen time interactions on socio-emotional adjustment were conducted separately
for mother-rated prosocial behavior, mother-rated internalizing problems, teacher-rated
internalizing problems, and learning problems while controlling for parent education and
child gender. Results are displayed in Table 2. There were significant shyness x screen
time interaction effects for peer, internalizing, and learning problems.

Following suggestions by Hayes and Matthes (2009) [73], we used the Johnson-
Neyman (J-N) technique [74] to further probe to determine the cut-off values. All predictors
were standardized for the analyses, then a “region of significance” was estimated for the
simple slope of a predictor conditioned on the value of the continuous moderator. The cut-
off point is where the “region of non-significance” changes to the “region of significance”.
This technique allowed us to estimate a region of significance for the simple slope of a
predictor conditioned on the value of the continuous moderator. The results are presented
visually in Figures 1-3.
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Table 2. Effects of shyness, screen time (controlling for parent education and child gender) in relation
to indices of social adjustment.

Predictor B SE t-Value 95% CI R? AR? AF
Prosocial behavior

Shyness —0.04 0.03 —1.58 [—0.10, 0.01]

Screen time 0.09 0.03 —0.57 [—0.07, 0.04] 0.04 0.01 0.38
Shyness X screen time 0.02 0.03 0.62 [—0.03, 0.07]

Emotional symptoms

Shyness 0.15 0.03 4.47 *** [0.08, 0.21]

Screen time 0.06 0.04 1.73 [—0.01, 0.13] 0.16 0.13 2.38
Shyness X screen time 0.05 0.03 1.52 [—0.02, 0.11]

Peer problems

Shyness 0.07 0.03 2.92 ** [0.02,0.11]

Screen time —0.01 0.02 —-0.37 [—0.06, 0.04] 0.11 0.08 3.90
Shyness X screen time 0.04 0.02 191* [0.00, 0.09]

Internalizing problems

Shyness 0.01 0.02 0.22 [—0.04, 0.05]

Screen time 0.03 0.03 1.27 [—0.02, 0.08] 0.07 0.04 6.53
Shyness X screen time 0.06 0.02 2.50* [0.01, 0.11]

Learning problems

Shyness 0.02 0.04 041 [—0.06, 0.09]

Screen time 0.03 0.04 0.62 [—0.06, 0.11] 0.14 0.11 5.16
Shyness X screen time 0.09 0.04 2.22% [0.01, 0.17]

CI, confidence interval. * p <0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

Simple Slope for Regression of Peer problems
on Shyness

Screen time (Z score)

Figure 1. Johnson-Neyman regions of significance and confidence bands for mother-rated shyness
along with screen time in relation to peer problems. Solid diagonal line represents the regression
coefficient for shyness along screen time. The dashed vertical line is —0.42.
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Simple Slope for Regression of

Simple Slope for Regression of Teacher-

Teacher-reported Internalizing

reported Learning problems on Shyness

problems on Shyness

Screen time (Z score)

Figure 2. Johnson-Neyman regions of significance and confidence bands for mother-rated shyness
along with screen time in relation to internalizing problems. Solid diagonal line represents the
regression coefficient for shyness along screen time. The dashed vertical line is 1.09.

Screen time (Z score)

Figure 3. Johnson-Neyman regions of significance and confidence bands for mother-rated shyness
along with screen time in relation to learning problems. Solid diagonal line represents the regression
coefficient for shyness along screen time. The dashed vertical line is 1.28.
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When screen time was higher than —0.42 SD, shyness was positively associated with
peer problems (Figure 1). However, when screen time was lower than —0.42 SD, shyness
was no longer associated with peer problems. When screen time was higher than 1.09 SD,
shyness was positively associated with internalizing problems (Figure 2). However, when
screen time was lower than 1.09 SD, shyness was no longer associated with internalizing
problems. When screen time was higher than 1.28 SD, shyness was positively associated
with learning problems (Figure 3). However, when screen time was lower than 1.28 SD,
shyness was no longer associated with learning problems.

4. Discussion

The goal of this study was to assess links between shyness, screen time, and indices of
socio-emotional functioning among young children in mainland China. Overall, results
indicated that both shyness and screen time were linearly related to indices of socio-
emotional difficulties. However, several significant shyness x screen time interaction effects
were observed. Consistent with postulations of the stress—diathesis model pertaining to
shyness [53], the pattern of these results consistently revealed that at higher levels of screen
time, links between shyness and indices of socio-emotional difficulties were exacerbated.

4.1. Shyness and Screen Time in China

Overall, results from bivariate correlations indicated that shyness was positively
associated with emotional symptoms and peer problems and negatively associated with
prosocial behavior. These findings add to the growing number of recent studies linking
early childhood shyness in China with internalizing issues (parent-rated) and poor peer
experiences [40—43,62]. Such findings also reinforce the notion that because of changing
social norms in China, as is the case in the West, childhood shyness is now a maladaptive
trait and carries a risk for negative adjustment outcomes [35,38].

In line with previous evidence suggesting that screen time is on the rise among
children in China [16], children in the present study engaged in almost three times the
recommended guidelines for screen time. Excessive screen exposure has been linked to a
range of negative socio-emotional outcomes, as well as cognitive and academic difficulties,
among young Chinese children [49,75]. However, with the exception of a significant (albeit
modest) positive association with maternal-rated emotional symptoms, screen time was
not linearly related to socio-emotional difficulties. One explanation for the discrepancy
between past and present findings relates to differences in how children engage with
screens. For example, Hu et al. [16] found that although passive screen time (e.g., television)
undermined social, cognitive, and academic capabilities in a sample of Chinese 5-year-olds,
active screen time (e.g., educational apps) enhanced science and language performance
and was unrelated to social capabilities. Other research suggests that when content is
educational and age-appropriate, even watching television can incur socio-emotional and
academic benefits for young children [76]. Thus, the link between screen exposure and
early childhood adjustment may not be straightforward. We did not differentiate between
active and passive forms of screen time (or consider differences in screen content), making
this an important area for future research.

Notwithstanding, screen time was found to significantly moderate associations be-
tween shyness and adjustment difficulties across several domains (i.e., learning problems,
peer problems, internalizing problems). The pattern of interaction effects was similar
across all outcomes: as expected, higher levels of screen time heightened associations
between shyness and adjustment problems. These findings add to the empirical support for
diathesis—stress effects related to shyness [53], suggesting that children higher in shyness
are more vulnerable to the effects of screen exposure. Some research suggests that excessive
screen exposure during the early years can limit opportunities for peer interaction, which
may, in turn, lead to socio-emotional difficulties. For example, Putnick et al. [77] recently
found that increased screen time predicted deficits in communication and social skills
over time, not directly but indirectly, through decreased peer play. As such, engaging in
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too much screen time may be particularly problematic for shy children, as it carries the
risk of further exacerbating social withdrawal and interfering with the development and
implementation of social skills. Perhaps not surprisingly, then, low screen time attenuated
the positive association between shyness and peer problems in this study. Findings suggest
that limiting screen time may protect against (at least some of) the negative implications of
shyness in early childhood.

Although shyness was not directly related to learning difficulties, the combined effect
of high shyness and high screen time on learning is noteworthy. Shyness has been pre-
viously linked to academic difficulties and reduced vocabulary in early childhood [7,32].
Some evidence suggests that Chinese parents often use technological devices for educa-
tional purposes [75], which has the potential to bolster young children’s learning [76]. Still,
learning through in-person interactions is critical during the early childhood years [78]. If
engaging with screens replaces opportunities for interacting with others face-to-face, such
screen exposure may further limit shy young children’s opportunities to develop strong
verbal abilities. As such, shy children may struggle to engage in classroom activities.

It should be noted that although shyness was associated with learning difficulties
and internalizing problems only at high levels of screen time, shyness was linked to peer
problems even when screen exposure was moderate. Although young shy children face
a wide range of challenges (including in the academic and emotional domains), these
secondary issues are likely rooted in more primary problems related to interpersonal
difficulties. For instance, during kindergarten in China, there is a strong focus on socio-
emotional learning [79]. As such, young children in China experience pressure to interact
socially at school, and failure to engage with teachers and peers may translate to learning
problems and poor academic achievement [32,33]. At the same time, shy children may feel
lonely and sad because they struggle to interact with peers (despite their desire to engage)
during a time when forming friendships is imperative [80,81].

Finally, although screen time was found to moderate links between shyness and
certain indicators of socio-emotional functioning (i.e., parent-rated peer problems and
teacher-rated internalizing issues), such effects did not emerge for other similar constructs
(i.e., parent-rated prosocial behavior and emotional problems). Such discrepancies may
be explained (at least in part) by shared method variance. For example, parent-rated
shyness was more strongly related to parent-rated emotional problems than to teacher-
rated internalizing problems. For prosocial behavior and peer problems, explanations
are less clear. Peer problems were assessed using a wide range of constructs, including
withdrawn behaviors, friendships, peer-liking, victimization, and dependent relationships
with adults. It is thus possible that at least one of these domains differed meaningfully from
prosocial behavior. The expansiveness of the peer problems measure may also help explain
why even average levels of screen time were linked with peer difficulties. Nevertheless,
additional research is required to better understand the present findings.

4.2. Implications

Our findings add to the growing research highlighting the negative implications of
shyness in young Chinese children [41-43]. Indeed, researchers are now developing and
evaluating early intervention programs for young shy children in China designed to pro-
mote positive peer interactions and reduce social wariness and anxiety [40]. Our findings
also provide the first evidence to suggest that increased screen exposure may exacerbate
these negative outcomes among shy young children. These results have potentially im-
portant implications for shy young children in China. For example, parents of socially
withdrawn children are more likely to be overprotective, keeping their children close and
limiting free exploration of novel environments [11]. Although parents’ intention here may
be to protect their children from feelings of social distress, our findings suggest that it is
important to facilitate, encourage, and support peer interactions among shy young chil-
dren. Recall that screen time exceeded recommended guidelines by almost three times [16].
Rather than allowing shy children to retreat to a virtual world, parents and educators
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should scaffold and support shy Chinese children’s social interactions to reduce social
anxiety and support skill development [40]. Early childhood represents an important and
unique developmental period to intervene, as (1) screen time during the early childhood
years sets the foundation for lasting habits [22], and (2) parents typically have more control
over their children’s technology use. In adolescence, monitoring screen time becomes more
difficult [54].

4.3. Limitations, Future Directions, and Conclusions

This study addresses a gap in the literature by exploring the links between shyness,
screen time, and adjustment among young Chinese children. Notwithstanding, some limi-
tations should be considered in the interpretation of our results, with an eye toward future
research directions. First, as noted previously, we did not differentiate between passive
and active forms of screen time. However, previous research suggests that at younger ages,
screen time more often involves passive activities, such as television and videos [16]. Too
much screen time may be especially problematic for shy young children. For example, there
is a recent indication that passive technology use may be a particularly negative experience
for shy adolescents [82]. Given that researchers have yet to examine how different forms of
screen time interact with early childhood shyness to predict adjustment, additional studies
may explore whether passive and active forms of screen time have different effects on
shyness in young children. In particular, interactive video chatting guided by caring adults
may be more beneficial due to social presence [12].

In addition, the present study did not specify screen-related behaviors. For example,
specific types of screen behaviors, such as binge-watching (consuming media in rapid
succession) and media multitasking (simultaneous use of multiple media platforms, devices,
or engagement with a technology-based activity while engaging in a non-technology-
based task), appear to be associated with a range of negative consequences, including
insomnia, damage to social relationships, academic under-performance, and a sedentary
lifestyle [83-86]. Thus, future research should explore whether similar findings exist for
different screen-related behaviors explored in the context of shyness and socio-emotional
development among young children.

An additional limitation relates to the screen time measure that was used (i.e., maternal
reported screen time over the last week). Previous research suggests that parents misjudge
their preschoolers’ technology use retrospectively [87]. To combat recall issues, future
research may examine children’s screen exposure using experience sampling or daily diary
methodologies. In addition, there is a rising trend in China toward using technology for
educational purposes in the classroom [88]. Children may also be exposed to screens when
they are in the care of other adults. Thus, parents (and especially only one parent) may
not be fully aware of their children’s screen exposure. As such, studies should consider
multiple reporter methods, such as teacher, maternal, and paternal reports.

Relatedly, the maternal-rated measure of child behavior problems (SDQ) evidenced
poor internal reliability, particularly for the peer problems subscale. Because the SDQ
is symptom-based and subscales assess a broad range of behavioral indicators, internal
reliabilities for some of the substances do tend to be lower [89]. Future research should
include additional parental rating scales of child behavior problems, such as the Child
Behavior Checklist (CBC) [90].

Finally, assessing measures at a single time point does not allow us to make conclusions
regarding the directions of effects. We must be mindful when interpreting results in the
context of previous developmental research, as underlying developmental processes and
mechanisms cannot be determined. For example, we have suggested that screen time use
exacerbates the associations between shyness and adjustment difficulties. However, it is
also possible that shy children who are experiencing greater adjustment difficulties retreat
more often to screen time use as an escape from these stressors. Future longitudinal studies
are required to better elucidate these effects over time.
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Notwithstanding these limitations, results from this study add to our understanding
of the role of screen time in the socio-emotional functioning of young shy children. In
particular, findings suggest that parents should continue to promote and encourage “face-
to-face” peer interactions for young shy children.
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Abstract: In today’s digital world, children are exposed extensively to electronic media, making it an
integral part of their daily lives. However, excessive use of electronic media during childhood has
been associated with various internalizing problems. Moreover, parent—child conflict and children’s
age may be closely associated with children’s problem behaviors. The current study employed a
cross-sectional design and conducted a questionnaire survey of 711 parents to examine the association
between children’s electronic media use and their internalizing problems. Furthermore, this study
probed the mediating role of parent—child conflict within this association and the moderating effect
of children’s age. The results of structural equation modeling showed a positive correlation between
children’s use of electronic media and their internalizing difficulties. Parent—child conflict served as a
mediating factor in this association. Results also showed that the association between parent—child
conflict and internalizing problems becomes more pronounced as children grow older. These findings
imply that parents should encourage their children to develop healthy habits in using electronic
media while fostering positive relationships. Parents should also be mindful of the psychological
changes as children age and provide guidance to help them become proficient digital citizens.

Keywords: children; electronic media; internalizing problems; parent-child conflict; age; anxiety;
depression; social withdrawal

1. Introduction

Investigating problem behaviors in early childhood holds substantial academic sig-
nificance because such behaviors profoundly influence the individual’s social adaptation
and interpersonal engagements [1]. The prevalence of emotional issues among children in
China is consistently increasing, displaying a gradually decreasing age of onset. Nonethe-
less, children’s emotional problems are mainly detected by clinicians because of limited
parental attention and awareness of children’s internalization difficulties. Therefore, when
internalizing problems are identified, irreversible damage has often occurred, jeopardizing
the child’s future academic achievement and social development [2].

“Internalizing problems” refer to the internal issues that individuals manifest during
social interactions, primarily in the form of emotional disturbances such as anxiety and
depression, as well as difficulties in peer engagement such as withdrawal [3]. Insufficient
cognitive capability in children leads to deficiencies in developing strategies for regulating
emotions and coping with stress, rendering them susceptible to experiencing internalizing
problems [4]. As a result of maladaptive parenting behaviors, such as hostility and punitive
measures, some Chinese children often exhibit reduced autonomy, limited attentional ca-
pacities, and increased dependency, potentially elevating their susceptibility to depressive
symptoms and social withdrawal [5]. Research conducted by Yuan et al. revealed a notably
high prevalence of depression and anxiety among a sample of 1412 children and adolescents
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in Beijing, with rates reaching approximately 13.1% and 31.1%, respectively [6]. Further-
more, several studies have indicated that internalizing problems, especially depression, are
frequently observed among Chinese children [7].

Children’s internalizing problems are intimately related to age. Around the age of
1 year, there is a high prevalence of postnatal depression and anxiety in mothers, which
may trigger children’s internalizing problems [8]. Zhou et al. also highlighted the associ-
ation between children’s perceived conflict and internalizing problems in their first two
years of life [9]. Moreover, children in the pre-school period show relatively high anxiety
levels, although children’s internalizing problems during this period tend to decrease
with age [10]. However, the transition to primary school, changes in learning styles, and
increased peer competition create particular challenges for children [11]. Adolescents
are highly susceptible to internalizing problems such as anxiety and depression because
they experience physiological and psychological shifts and an expansion in their social
network [12]. Min et al. also identified that early adolescents tended to exhibit more sub-
stantial internalizing problems with social withdrawal due to the large number of adaptive
challenges they face [13]. Therefore, examining internalizing problems in the broader age
range of Chinese children is necessary.

1.1. Electronic Media Use and Internalizing Problems

“Electronic media use” is defined as an individual’s use of electronic devices such as
cell phones and computers [14]. With the rapid development of information technology,
electronic devices are gaining popularity. Simultaneously, electronic media’s visually capti-
vating imagery and sonorous audio effortlessly captivate children’s attention, increasing
their exposure to such media [15]. Consequently, the employment of electronic media is
regarded as a risk factor for instigating internalizing issues in children [16]. Brunborg et al.
found that children who exhibit excessive addiction to video games display heightened
emotional sensitivity, rendering them more susceptible to experiencing depression and
anxiety [17]. The immersion of children in virtual realms can supplant their engagement in
real-life socialization, leading to a sense of detachment from interpersonal interactions and
consequently amplifying the likelihood of social withdrawal in children [18].

Hypothesis 1. Children with higher levels of electronic media use are likely to experience social
adjustment difficulties, i.e., children’s electronic media use positively correlates with internaliz-
ing problems.

1.2. The Mediating Role of Parent—Child Conflict

The displacement hypothesis states that individuals possess a finite amount of time
and that excessive utilization of electronic media consumes a substantial portion of an
individual’s time, which might reduce the opportunity for children to have direct inter-
personal interactions with their families [19]. Therefore, children’s extended exposure to
electronic media may engender a sense of “expectation deviation” among parents. In other
words, children’s overuse of electronic media damages healthy parent—child relationships
because it contradicts parental expectations that their children will disengage from elec-
tronic devices and actively engage in face-to-face interactions [20]. Parent—child conflict
is a psychological discord or outward behavior resulting from cognitive, emotional, and
behavioral disparities, and is a manifestation of parent—child relationship disharmony [21].
For instance, Charlie et al. found a correlation between children’s exposure to electronic me-
dia and deterioration in parent—child relationships [22]. Moreover, research by Venkatesh
et al. indicated that children’s problematic Internet usage might have an additional im-
pact on their parents’” occupational achievements [23]. The over-exposure of children to
electronic media has been shown to contribute to increased parental stress in juggling
work and parenting responsibilities, resulting in a decline in the quality of the parent—child
relationship [24].
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Davies and Cummings posited an emotional security hypothesis, suggesting that
insecure parent—child relationships are detrimental to developing secure parent—child at-
tachments, which might lead to problematic behaviors in children [25]. Attachment theory
further underscores the notion that insecure parent—child attachment impedes children’s
personal development and subsequent social adaptation [26], potentially fostering tenden-
cies towards intimacy avoidance and Internet addiction [27]. Lippold et al. found that
decreased emotional warmth and increased hostility in the parent—child relationship were
strong indicators of early internalizing problems in adolescents [28]. Consequently, it is
plausible to postulate that parent—child conflict might mediate the relationship between
children’s electronic media use and internalizing problems.

Hypothesis 2. Parent—child conflict mediates the relationship between children’s electronic media
use and internalizing problems. Specifically, children’s enhanced electronic media use is accompanied
by increased parent—child conflict, leading to a rise in internalizing difficulties among the children.

1.3. The Moderating Role of Children’s Age

Several variables, including the age of the children, may operate as moderators in
the association between children’s electronic media use and internalization problems
through parent—child conflict [29]. Ecological systems theory states that an active two-way
interaction exists between children and their surrounding environment, with characteristics
such as children’s age and personality also influencing parental behavior [30]. Therefore,
parent—child conflict arising from children’s electronic media use may be moderated by
temporal systems such as children’s age. The “family life stage development theory” also
proposes that as children grow older, they undergo distinct and unique developmental
changes, which subsequently influence the dynamics of the parent—child relationship [31].
As children mature, they gradually tend to make independent decisions and judgments,
and become more resistant to parental intervention [32]. Some children may extend the
negative feelings associated with parent—child conflict to other interpersonal relationships
and experience social adjustment difficulties [33,34]. Parent—child conflict arising from
children’s exposure to electronic media may be perceived by older children as a form of
regulatory behavior, which is highly likely to enhance the individual’s rebelliousness [35].
Therefore, an increase in children’s rebelliousness is commonly linked to parent—child
conflict, which often leads to an exacerbation of internalizing problems such as social
withdrawal [36,37]. Additionally, as children progress from kindergarten to elementary
school, they undergo a significant developmental transition. Children may experience high
academic pressure, peer competition, and academic distress during this particular stage due
to parental expectations [38]. Moreover, in a competitive environment, children frequently
receive less emotional care, and this lack of concern regularly results in intensified parent—
child conflict and serious emotional problems such as depression and anxiety [39].

Hypothesis 3. As children grow older, they become more resistant to parental intervention,
triggering more substantial adverse effects. In other words, children’s age amplifies the positive
relationship between parent—child conflict and internalizing problems.

In summary, a review of the literature indicates that children’s electronic media use
positively relates to internalizing problems [16-18]. Additionally, children’s engagement
with electronic media exhibits a positive association with parent—child conflict [20]. Greater
levels of parent—child conflict are linked to an elevated likelihood of anxiety and social
adjustment challenges in children [27,28]. Moreover, most previous research has predomi-
nantly conceptualized children as passive participants in the perception of parent—child
conflict, prioritizing parental agency and highlighting the adverse consequences of conflict
on children. Nevertheless, it is essential to acknowledge that children are not solely passive
entities within the parent—child dynamic. Factors such as age, temperament, and other
individual characteristics are also associated with the intricacies of the parent—child relation-
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ship. In other words, children’s age may moderate the relationship between parent—child
conflict and children’s internalizing problems. The specific hypotheses of the current study
are depicted in Figure 1.

Parent-child conflict

Electronic media use Internalizing problems

Figure 1. Conceptual framework for hypothesis testing.

2. Materials and Methods
2.1. Respondents

The respondents were from the northern part of China. The initial sample consisted
of 796 parents. We did not consider 85 respondents in the subsequent analysis due to
incomplete information and contradictory answers. A total of 711 responses were included
in the final analysis. The age range of the respondents’ children was 1.08 to 13.09 years,
with a mean age of 5.23 years (SD = 1.91). There were 342 (48.1%) boys and 369 (51.9%) girls
among the children, including 557 (78.3%) only children and 154 (21.7%) non-only children.
Regarding the location of the family, 533 (75.0%) children lived in cities and 178 (25.0%) in
towns or rural areas. The demographic characteristics of the parents are shown in Table 1.

Table 1. Demographic characteristics of the parents.

Father Mother
34.10 years 32.34 years
Mean age (SD =y5.11) (SD =};.62)
Education (%)
Primary and below 0.4% 0.6%
Junior high 2.4% 2.2%
Senior high and middle school 9.3% 8.6%
College and bachelor’s degree 70.6% 78.4%
Postgraduate and above 17.4% 10.3%
Occupation (%)
Managers 25.5% 18.5%
Professionals and technicians 20.1% 15.3%
Clerical support workers 8.6% 9.1%
Service and sales workers 11.5% 13.7%
. Skilled agricultural, forestry, and 1.6% 0.6%
fishery workers
Craft and related trades workers 2.6% 1.0%
Armed forces occupations 2.2% 0.3%
Full-time parents 0.6% 13.4%
Unemployed 0.9% 1.9%
Freelancers 26.3% 26.3%
Monthly income (%)
<2999 CNY 1.9% 12.8%
3000-5999 CNY 15.0% 25.9%
6000-8999 CNY 29.6% 32.6%
9000-11,999 CNY 25.9% 17.7%
>12,000 CNY 27.6% 11.0%
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2.2. Measures
2.2.1. Electronic Media Use

The Electronic Media Use Questionnaire was adapted from the Video Game Use Ques-
tionnaire by Huang et al. [40]. We changed the term “video games” to “electronic media”
in order to better encompass a broader range of media genres. The initial questionnaire
comprised 20 items. After performing a validated factor analysis with a sample of 277 chil-
dren, the final questionnaire was reduced to 14 items in four dimensions. The questionnaire
consisted of electronic media time management (e.g., “Your child spends more time using
electronic media than before”), interpersonal and health conditions caused by electronic
media use (e.g., “Your child often makes new friends through electronic media”), life con-
flicts arising from electronic media use (e.g., “Your child spends less time playing outdoors
because of the use of electronic media”), and emotional experiences related to electronic
media use (e.g., “Your child gets angry at you for limiting his/her time using electronic
media”). The questionnaire was scored on a 5-point Likert-type scale, with 1 indicating
“strongly disagree” and 5 indicating “strongly agree”. Children’s electronic media use
scores were summed across all items. The children’s Electronic Media Use Questionnaire
scores ranged from 14-70. The higher the total score, the more serious the electronic media
usage. The Cronbach’s alpha coefficient of the questionnaire in this study was 0.93, and
the coefficients of each sub-dimension were 0.73, 0.80, 0.77, and 0.82, respectively. The
structural validity was x%/df = 2.71, RMSEA = 0.08, GFI = 0.91, NFI = 0.91, IFI = 0.94,
TFI = 0.92, and CFI = 0.94.

2.2.2. Parent—Child Conflict

The study employed the Child-Parent Relationship Scale (CPRS), originally developed
by Pianta and subsequently revised by Zhang et al. [41]. The scale includes two dimensions:
closeness (e.g., “I share an affectionate, warm relationship with my child”) and conflict
(e.g., “My child and I always seem to be struggling with each other”). The scale consists
of 22 items and is scored on a 5-point Likert-type scale. A total of 12 items on the conflict
dimension were used to calculate the parent-child conflict score. The cumulative count of
items encompassing the parent—child conflict subscale was utilized to derive the parent—
child conflict score. The parent—child conflict subscale scores spanned the range from
12 to 60. The higher the score, the more serious the conflict between parents and children.
The scale has demonstrated strong reliability and validity in the context of research on
parent—child relationships [42]. The Cronbach’s alpha coefficient of the parent—child conflict
subscale was 0.91, reflecting the high internal consistency of the scale. The structural validity
of the scale has been demonstrated to be x2/df = 2.02, RMSEA = 0.05, GFI = 0.92, and
CFI =0.91 [43].

2.2.3. Internalizing Problems

The study also utilized the Strengths and Difficulties Questionnaire (SDQ), initially
formulated by Goodman [44] and subsequently revised by Aare et al. [45]. Goodman et al.
initially established the viability of employing the Strengths and Difficulties Question-
naire for evaluating mental health among children aged 5 to 16 through a combination of
questionnaire-based assessments and clinical diagnostic cross-validation [46]. Building
upon this foundation, subsequent investigations by Patel et al. and Maurice-Stam et al.
further validated the questionnaire’s utility for other age groups, specifically children
aged 12 to 24 months and 2 to 18 years, respectively [47,48]. This cumulative evidence
underscores the efficacy of the Strengths and Difficulties Questionnaire in comprehensively
gauging problematic behavioral patterns among children spanning the age range of 1 to
18 years. The scale comprises three dimensions: externalizing problems, internalizing
problems, and prosocial behaviors. The scale contains 21 items and is scored on a 3-point
scale, with 0 meaning “not true” and 2 meaning “certainly true”. Following the guidelines
established by Aarg et al. [45], seven items were chosen to assess children’s internalizing
problems. The summation of scores across these seven items yielded the children’s inter-
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nalizing problems score. The internalizing problems subscale exhibits a scoring spectrum
spanning from 0 to 14. The higher the score, the more serious the child’s internalizing
problems. The scale has good reliability in studies with groups of children [45]. The inter-
nalizing problems subscale exhibited a Cronbach’s alpha coefficient of 0.77. The structural
validity was assessed using various fit indices, including x?/df = 2.43, RMSEA = 0.04,
GFI =0.95, NFI =0.91, IFI = 0.94, TFI = 0.93, and CFI = 0.94.

2.3. Procedures

Data and consent forms for this research were obtained from the parents who resided
with the respective children. To ensure clarity, especially for families with multiple children,
we instructed parents to provide only information about a single child. Throughout the
data-gathering phase, participants were offered detailed clarifications on study variables.
For example, within the questionnaire’s guidance section, the term “electronic media” was
defined as encompassing platforms such as the Internet, computers, tablets, smartphones,
digital television, video games, artificial intelligence aides, and intelligent learning devices
that harness electronic, computer, and Internet-based technologies.

2.4. Statistical Analysis

Initial analyses of the collected data, including data cleansing, descriptive statistics,
and correlation analysis, were performed using IBM SPSS software version 23.0. Subse-
quently, a moderated mediated model analysis was conducted with the assistance of the
IBM SPSS Amos program version 26.0, and the moderating role of children’s age was
further explored through a simple slope analysis.

3. Results
3.1. Common Method Bias

Following the suggestions of Podsakoff et al., Harman’s single-factor test was used
to test for common method bias (CMB) [49]. Podsakoff and Organ considered that CMB
is not serious if the variance explained by a single factor obtained by exploratory factor
analysis (EFA) without rotation does not exceed 50% [50]. Tang and Wen’s study pointed
out that, based on applications of the test in China, it is generally accepted that the variance
explained by a single factor should not exceed 40% [51]. The current study showed that
the amount of variance explained by the first factor was 35.13%, which was lower than the
critical value of 40%. Therefore, there was no obvious common method bias in this study.

3.2. Preliminary Analysis

The result obtained from the preliminary analysis indicated that the average age at
which children initially engage with electronic media is 2.45 years (SD = 1.40). There is a
trend toward younger generations in electronic media usage, suggesting that the younger
the child, the earlier they start using such media. In this study, apart from one 2-year-old
and one 5-year-old, all children had previous experience with electronic media. Therefore,
excluding the 2-year-old cohort (97.1%) and the 5-year-old cohort (99.4%), the proportion
of children using electronic media in all other age groups was 100%. Chi-square analysis
revealed no significant differences in electronic media usage across various age groups,
x?(12) = 10.17, p = 0.601.

3.3. Descriptive Statistics and Correlation Analysis

The means and standard deviations of the main variables in this study were calculated
using descriptive statistical analysis. The details are shown in Table 2.
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Table 2. Descriptive statistics and correlations of the main variables.

Variables M SD 1 2 3 4 5
1. Gender 0.52 0.50 —
2. Age 5.23 191 — 1
3. Electronic media use 33.19 10.68 —0.05 0.15** 1
4. Parent—child conflict 25.97 8.29 —0.09 * 0.04 0.53 ** 1
5. Internalizing 2.66 253 —0.08* 0.07 0.42 ** 0.54 ** 1

problems

Notes: Gender: 0 = boy, 1 = girl; * p < 0.05, ** p < 0.01.

The associations among the main variables were investigated through Pearson correla-
tion analysis. As shown in Table 2, children’s electronic media use positively correlated with
parent—child conflict and internalizing problems. A positive correlation was found between
parent—child conflict and internalizing problems. There was a positive association between
children’s age and electronic media use. Additionally, children’s gender exhibited negative
associations with parent—child conflict and internalizing problems. Given the correlation
associated with gender, we treated gender as a control variable in the subsequent analysis.

3.4. Moderated Mediation Effect Test

The current study aimed to explore the association between children’s electronic
media use and internalizing problems through the mediation of parent—child conflict and
the moderating role of age. Hence, we conducted structural equation modeling using
the maximum likelihood method in AMOS version 26.0 to assess the hypothetical model.
Confidence interval bootstrap tests for bias correction were performed for the model paths,
with sampling repetitions set at 5000 and confidence intervals set at 95%. According
to Little et al. and Wu and Wen’s suggestions for item packing when items > nine in
structural modeling, an isolated parceling should be used for scales containing multiple
subscales to pack the individual subscales into a single indicator [52,53]. For unidimensional
scales, factorial, correlation, radial, or random algorithms can be adopted. The random
method is the most frequently recommended among these packaging methods because it is
conceptually independent of established scales and samples [54]. Therefore, we employed
the isolated parceling packaging method for the Electronic Media Use Questionnaire with
a multidimensional structure, and the random algorithm packaging method for the parent—
child conflict scale with a unidimensional structure. Conversely, the internalizing problems
scale, despite being a unidimensional scale, was not subjected to packaging due to its
limited item count of only seven (<nine items).

A structural equation model was constructed to investigate the relationship between
children’s electronic media use and internalization problems, with gender as a control
variable. The model fit results were as follows: x?/df = 2.85, RMSEA = 0.05, GFI = 0.97,
NFI = 0.96, IFI = 0.97, TFI = 0.96, and CFI = 0.97. The path from children’s electronic
media use to internalizing problems was significantly positive (3 = 0.47, p < 0.001, 95%
CI[0.39, 0.55]). In other words, the more children use electronic media, the stronger the
likelihood of internalizing problems.

To examine the possible mediating role of parent—child conflict in the association
between children’s electronic media use and internalizing problems, we incorporated
parent—child conflict into the original structural model. The evaluation of the model
fit yielded the following results: X2 /df = 2.82, RMSEA = 0.05, GFI = 0.95, NFI = 0.95,
IFI = 0.97, TFI = 0.96, and CFI = 0.97. The path from children’s electronic media use to
parent—child conflict was significantly positive (f = 0.60, p < 0.001, 95% CI [0.53, 0.66]),
while the path from parent—child conflict to internalizing problems was also positive
(B =0.58, p <0.001, 95% CI [0.47, 0.68]). The application of bootstrap testing revealed a
significant mediating effect (ab = 0.13, p < 0.001, 95% CI [0.09, 0.18]). These findings indicate
that the association between children’s electronic media use and internalizing problems
was partially mediated by parent—child conflict, with the mediating effect explaining 73.36%
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of the overall relationship. In other words, children’s increased use of electronic media
was more likely to trigger parent—child conflict and intensified the likelihood of children
suffering from internalizing problems.

To further ascertain the moderating role of children’s age in the latter half of the
mediated model path, the structural model was expanded by incorporating children’s age
as a moderator variable and including an interaction term between children’s age and
parent—child conflict (post-centering). The model fit results were as follows: x2/df = 2.94,
RMSEA = 0.05, GFI = 0.94, NFI = 0.93, IFI = 0.96, TFI = 0.95, and CFI = 0.96. The specific
paths are shown in Figure 2. The results of bootstrap tests showed a significant positive
path from the interaction term between children’s age and parent—child conflict to internal-
izing problems (3 = 0.12, p < 0.01, 95% CI [0.03, 0.22]), as well as a significant path from
parent—child conflict to internalizing problems (3 = 0.58, p < 0.001, 95% CI [0.47, 0.67]). Con-
sequently, these findings demonstrate that, as children grow older, the association between
parent—child conflict and children’s internalizing problems becomes more pronounced.

0,82 [er] [c2] [ea] [ca]

0.81 \0.780.83/ 0 54
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Parent-child
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Figure 2. Mediating effect of parent—child conflict on the relationship between electronic media use
and internalizing problems and the moderating role of children’s age.

In addition, we carried out a simple slope analysis to illustrate the moderating role of
children’s age in the relationship between parent—child conflict and internalizing problems.
The results, as depicted in Figure 3, indicate that parent—child conflict exhibited a significant
and positive association with internalizing problems among younger children (3 = 0.45,
p <0.001, 95% CI[0.32, 0.59]). Furthermore, the positive correlation between parent—child
conflict and internalizing problems became more prominent in older children (3 = 0.70,
p <0.001, 95% CI [0.56, 0.83]). Figure 3 vividly represents the heightened positive correlation
between parent—child conflict and internalizing difficulties as children grow older.
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Figure 3. Simple slope analysis of the interaction between parent—child conflict and children’s age in
internalizing problems.

4. Discussion
4.1. Electronic Media Use and Internalizing Problems

This study revealed a positive association between children’s electronic media con-
sumption and internalizing problems, corroborating previous research findings [55] and
confirming Hypothesis 1. The social displacement hypothesis posits that if individuals
spend too much time using electronic media such as cell phones and computers, they
inevitably spend less time communicating in the real world [19]. However, individuals
who spend less time socializing in the real world will likely experience diminished inter-
personal skills [56] and an increased risk of social anxiety [57,58]. Therefore, the extensive
utilization of electronic media by children significantly impinges on their offline communi-
cation, leading to a gradual disengagement of children from real-world socialization. This
phenomenon can be attributed to the disparities between interactions in the virtual realm
and those in reality [59], as well as the predominantly fictitious or surreal nature of the
content to which children are exposed in the virtual world [60]. Hence, it is plausible that
children who have become accustomed to engaging in online communication may exhibit
heightened vulnerability to experiencing discomfort or frustration when engaging in offline
communication, potentially exacerbating internalized issues such as anxiety, depression,
and social withdrawal behaviors [16-18].

Electronic media harbor a plethora of information, yet the nature of the content
children are exposed to is not consistently positive. Riddle and Martins conducted a
comprehensive analysis spanning two decades which included an assessment of 21 prime-
time television programs and movies aired on 765 broadcast and cable networks in the
United States. Their findings revealed a substantial escalation in the prevalence of violent
content [61]. Consequently, as children’s utilization of electronic media increases, the likeli-
hood of their exposure to objectionable online material, such as violence and pornography,
increases proportionally [62]. Children’s prolonged exposure to violent content negatively
affects their social development [63]. Lin et al. investigated the brain structure of experi-
mental subjects with the help of Voxel-based morphometry (VBM). They found that as an
individual’s exposure to online games increased, their hippocampal gray matter density
decreased accordingly [64]. As a higher center for learning, the hippocampus is associated
with the performance of an individual’s working memory [65]. A child with deficits in
working memory is likely to have suboptimal emotional regulation capabilities [66]. There-
fore, these impairments significantly impede their ability to adapt effectively to societal
demands, exacerbating internalizing difficulties [67].

4.2. The Mediating Role of Parent—Child Conflict

The findings also validated Hypothesis 2, demonstrating that parent—child conflict me-
diated the relationship between children’s utilization of electronic media and internalizing
problems. This result reinforces the importance of “technoference” within familial dynam-
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ics, as it emerges as a crucial detriment of the quality of family relationships. Specifically,
if a family member is addicted to electronic media, their interactions with other family
members will be jeopardized, which is not conducive to forming a positive parent—child
relationship [68]. Furthermore, it should be noted that the quality of content available
on electronic media exhibits variability [69]. Concurrently, the utilization of electronic
media by children has been found to affect their sleep patterns and injure their visual
health [70]. Therefore, children’s engagement in electronic media tends to prompt parents
to adopt restrictive parenting approaches [71], giving rise to conflicts between parents and
children [72].

Caution is due here because variations exist in the parental approaches embraced
across different countries, driven by diverse cultural contexts [73]. Within Asia, a col-
lectivist cultural orientation prevails, characterizing children as subservient within the
family unit. In this framework, stringent discipline is often perceived as beneficial, while
its absence is construed as inadequate supervision and care [74]. Conversely, European
and South American societies emphasize the significance of treating children with respect
and emotional acceptance, associating rigid control with adverse outcomes [75]. Asian
parents lean towards cultivating discipline and constraint in child rearing, while South
American and European counterparts prioritize tolerance, respect, and acceptance. As
a result, parental behaviors concerning children’s exposure to electronic media diverge
across cultural landscapes. Yu et al. underscored that Chinese parents exhibited greater
involvement in overseeing their children’s electronic media usage than their American
counterparts [76]. Similarly, Korean parents accentuated the adverse effects of electronic me-
dia on children [77]. However, in the Netherlands, parents assume the roles of supervisors
and co-users in their children’s engagement with electronic media, granting older children
autonomy in its utilization [78]. Contrasting with Western perspectives, parents in Asian
nations such as China and Korea display heightened vigilance and reservations towards
electronic media. Moreover, public opinion associates addiction to electronic media with
educational failure, leading many parents to view electronic media as a “scourge” [79]. Such
extreme perceptions escalate the likelihood of authoritarian parenting and parent—child
conflicts [80,81].

It is worth highlighting the notion in attachment theory that individuals who develop
insecure attachments with their parents are prone to extending this sentiment to other social
groups [26]. Children with insecure attachments have significantly larger late amygdala
volumes [82], and the brain-structure change increases children’s responses to adverse
stimuli and amplifies the impact of negative events [83]. Hence, the presence of parent-
child conflict may have a destructive impact on children’s social and emotional well-being,
impeding their ability to establish trust in others. This may manifest in avoiding intimate
interactions, heightened feelings of isolation, and an escalation of internalizing issues, such
as depression and anxiety [28].

4.3. The Moderating Effects of Age

Perhaps the most striking finding of this study is that the pathway of electronic media
use through parent—child conflict to internalizing problems is moderated by children’s
age, which supports Hypothesis 3. Parent—child conflict was significantly associated with
internalizing problems for younger and older children. However, age amplified the positive
correlation between parent—child conflict and internalizing problems. Specifically, older
children demonstrated increased vulnerability to parent-child conflict, leading to a more
pronounced expression of internalizing problems than in their younger counterparts.

The concept of bidirectionality in parent—child relationships highlights the involve-
ment of reciprocal influence in the social dynamic between parents and children [84]. This
implies that children are not merely passive recipients in the parent—child relationship, but
rather that their age and temperament have counteractive effects on this relationship [85].
As children mature, they progressively expand their social horizons and develop greater
autonomy [86]. Therefore, when parents persist in perceiving their children to be immature
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and exhibit excessive concern over them, akin to their behaviors during their children’s
early years, the child tends to interpret such behavior as an interference or as a negation of
their autonomy [87]. This disrespectful approach is prone to inciting emotional difficulties
in the child [88].

Additionally, as children grow up, they progressively encounter intensified academic
demands and interpersonal rivalries [89]. Compared to students in other nations, students
in some Asian countries devote much time to their educational pursuits and frequently
experience severe psychological strain due to excessive after-school programs [90]. The
prevailing adherence to Confucianism in China is pervasive, leading to the adoption of
examination-based talent selection methods [91]. Consequently, Chinese parents commonly
hold elevated expectations for their children’s educational achievements, which might place
a heavy psychological burden on older children [92]. Evidence suggests that psychological
stress or depression generally leads to heightened susceptibility to negative events and
intensified consequences of adverse events [93]. Therefore, compared to younger children,
when older children are confronted with stressful situations, they may experience parent—
child conflict more acutely and are more likely to have internalizing problems.

4.4. Limitations and Suggestions for Future Research

There are several noteworthy limitations inherent to the present study. Firstly, it must
be acknowledged that this study did not employ a causal experimental or a longitudinal
follow-up design. Consequently, it was challenging to effectively investigate the causal
associations among children’s utilization of electronic media, parent—child conflict, age,
and internalizing problems. In other words, the model used might not be the only model
supported by the data. Hence, it is recommended that future research endeavors embrace
an experimental or longitudinal design to extensively elucidate the underlying effects
mechanism among the variables under investigation.

Secondly, implementing the convenience sampling method for data collection in this
study might warrant scrutiny. Thus, the generalizability of the findings may be exclusively
constrained to the northern region of China and to those children who appear to be using
electronic media. Moreover, parents from different cultural backgrounds may adopt varied
parenting styles when addressing children’s use of electronic media, which could further
influence the manifestation of parent—child conflicts. Therefore, subsequent research should
utilize a broader and more representative sample from diverse ethnic groups, regions, and
cultures to thoroughly assess the association between children’s electronic media use and
its outcomes.

Thirdly, the data for this study were sourced from parents residing with their children,
predicated on the assumption that such parents possess significant insight into their chil-
dren’s behavior and experiences. However, some working parents might need more time
to monitor their children closely. We should have inquired about the parents” parenting
styles, the daily amount of time they spend with their children, or their confidence in
evaluating their child’s behavior, which might affect the accuracy of our study’s results.
Thus, we will enhance our understanding of these factors in future research to yield more
convincing results.

Fourthly, this study examined children’s internalizing problems across a broader
age range and found no significant correlation between age and internalizing problems.
However, due to the utilization of a unidimensional measurement scale for internalizing
problems in our study, it could not capture the qualitative differences in various aspects of
internalizing problems (such as depression, anxiety, and social withdrawal) that may evolve
with age. Therefore, future research could employ alternative tools that comprehensively
depict internalizing problems, aiming to provide a more nuanced understanding of how
these issues transform with age.

Lastly, it is essential to note that the data relied solely on parental reports, thus some-
what neglecting the “voices” and perspectives of the children. Subsequent studies should
incorporate children’s perspectives to systematically explore the relationships among
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children’s age, electronic media use, parent—child conflict, and internalizing problem:s,
accounting for the diverse viewpoints of both parents and children.

5. Conclusions

In summary, the results of this study revealed a noteworthy and affirmative correlation
between children’s utilization of electronic media and the display of internalizing problems.
The involvement of parent—child conflict was identified as a mediator in this connection.
Furthermore, the age of the children was observed to moderate the relationship between
parent—child conflict and internalizing problems. Specifically, the positive association
between parent—child conflict and internalizing problems intensified with the children’s
increasing age.
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Abstract: For adolescents, high levels of aggression are often associated with suicide, physical injury,
worsened academic performance, and crime. Therefore, there is a need for the early identification
of and intervention for highly aggressive adolescents. The Buss—Warren Aggression Questionnaire
(BWAQ) is one of the most widely used offensive measurement tools. It consists of 34 items, and
the longer the scale, the more likely participants are to make an insufficient effort response (IER),
which reduces the credibility of the results and increases the cost of implementation. This study
aimed to develop a shorter BWAQ using machine learning (ML) techniques to reduce the frequency
of IER and simultaneously decrease implementation costs. First, an initial version of the short-form
questionnaire was created using stepwise regression and an ANOVA F-test. Then, a machine learning
algorithm was used to create the optimal short-form questionnaire (BWAQ-ML). Finally, the reliability
and validity of the optimal short-form questionnaire were tested using independent samples. The
BWAQ-ML contains only four items, thirty items less than the BWAQ, and its AUC, accuracy, recall,
precision, and F1 score are 0.85, 0.85, 0.89, 0.83, and 0.86, respectively. BWAQ-ML has a Cronbach’s
alpha of 0.84, a correlation with RPQ of 0.514, and a correlation with PTM of —0.042, suggesting
good measurement performance. The BWAQ-ML can effectively measure individual aggression,
and its smaller number of items improves the measurement efficiency for large samples and reduces
the frequency of IER occurrence. It can be used as a convenient tool for early adolescent aggression
identification and intervention.

Keywords: aggression questionnaire; machine learning; short-form questionnaire; adolescents

1. Introduction
1.1. Negative Effects of High Aggressiveness

Aggressive behavior is prevalent in children and adolescents. In a survey of approx-
imately 15,000 middle school students in China, the detection rate of highly aggressive
adolescents was 23.5% [1]; in a survey of approximately 80,000 middle school students in
the United States, 18.8% of adolescents reported committing aggressive acts, and 20.1%
of adolescents reported having been assaulted [2]. Additionally, highly aggressive indi-
viduals are more likely to maintain a high level of aggression. A short-term longitudinal
study found that 87.4% of adolescents were still highly aggressive one year later compared
to 52.3% of low-aggressive adolescents [3]. Aggressive behavior has many negative ef-
fects. High aggression can lead to physical injuries to others, with 700,000 adolescents
(10-24 years old) in the United States alone being treated in hospitals for injuries from
aggressive behavior in 2011 [4]. In addition, aggression is a potential risk factor for non-
suicidal self-injury [5] and is positively associated with suicidal behavior [6,7]. Highly
aggressive adolescents are more likely to commit crimes [8], and academic performance
among them is worse [9-11]. Therefore, the efficient identification of highly aggressive
adolescents and providing comprehensive interventions for aggressive adolescents are
essential for reducing social risk and maintaining mental health.
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1.2. Limitations of Buss—Warren Aggression Questionnaire

The Buss—Warren Aggression Questionnaire, which was developed based on the
Buss-Perry Aggression Questionnaire (BPAQ) and contains a comparatively more concise
and more transparent formulation of questions [12,13], is one of the most widely used
instruments for measuring and rating aggression, and it has good psychometric proper-
ties [6,14]. However, the BWAQ consists of 34 items, and participants must exert a certain
degree of effort to complete all of the items. In practice, participants do not answer every
question carefully [15]. The incidence of insufficient effort response (IER) ranges up to 30%
in all types of surveys [16]. As the length of the questionnaire increases, the proportion of
participants seriously completing the questionnaire decreases, and the later the item, the
worse the quality of the responses [17]. Therefore, the longer the questionnaire is, the more
likely it is to result in more low-quality responses and lower questionnaire completion rates,
making results less accurate. Failure to deal with this appropriately can adversely affect the
veracity of study results [18]. An effective means of reducing IER is to reduce the length of
the questionnaire; this is an ex ante control method that reduces the perceived difficulty
of the task for participants, thereby reducing the frequency of IER [16]. Although shorter
versions of the Aggression Questionnaire exist, such as the BPAQ-12 and BWAQ-15 [19,20],
both shorter versions of the questionnaire have more than ten items and still require some
effort for participants to complete. In addition, organizing and completing a large-scale
measurement will inevitably consume many human and material resources for teachers,
clinicians, and researchers, which may hamper research efforts. Therefore, it is necessary
to use appropriate methods to streamline the questionnaire as much as possible while
ensuring its performance. A streamlined questionnaire reduces IER and research costs,
improves measurement efficiency, and enables the researcher to measure more variables
simultaneously in one administration.

1.3. Developing Short Versions of Questionnaires Using Machine Learning

A common method researchers use in adapting and simplifying psychometric in-
struments is exploratory factor analysis, but this method requires items to be retained
for each dimension of the questionnaire. Therefore, making psychometric instruments
more streamlined via traditional methods is challenging. In recent years, some researchers
have applied machine learning techniques to the study of simplifying psychometric tools.
Machine learning belongs to the field of artificial intelligence, which can use the patterns
learned from training data in the prediction of new data, and it is a reliable data analysis
technique that can make the questionnaire simplification research free from the constraints
of dimensions. An increasing number of studies have used machine learning techniques to
simplify psychometric instruments, but they are mainly focused on clinical psychological
assessment [21]. Wang reduced the Berg Balance Scale from 14 to 6 items based on machine
learning techniques, with a 57% reduction in the number of items [22]. The R? of the
short version of the questionnaire was more significant than 0.96, and the LoAs were less
than 95%, indicating good recognition performance. Lee used six machine learning algo-
rithms to reduce the Insomnia Severity Index (which contains seven items) and Epworth
Sleepiness Scale (which contains eight items) to a six-item short-form questionnaire, with
a 60% reduction in the number of items, and accuracy reached 0.93 [23]. Orru reduced
the Structured Inventory of Malingered Symptomatology (which includes 75 items) to a
21-item short-form version, reporting a 72% reduction in the number of items and retaining
92% of the variance of the original scale [24]. Morrison reduced the Cognitive Distortions
Questionnaire (which involves 15 items) into a 5-item ultrashort version, which was re-
duced by 67% from the original questionnaire, with an R? of between 78.2 and 85.5% [25].
Lin reduced the Fugl-Meyer motor scale (which contains 50 items) into a short version of
10 items, a reduction of 80% in number, with Pearson’s correlation coefficient (r) ranging
between 0.88 and 0.98 with the original measurement tool [26]. Machine learning tech-
niques are a reliable method capable of simplifying psychometric instruments. However,
past studies have primarily used R? as performance indicators and have not explored the
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cutoff of short-form questionnaires. Machine learning classification algorithms can provide
performance indicators such as AUC, accuracy, recall, precision, and F1 Score, which can
help researchers to assess the optimal cutoff for short-form scales.

Therefore, this study proposes simplifying the BWAQ through the use of machine
learning classification algorithms to develop a more streamlined short-form aggression
questionnaire with an explicit cutoff to improve the efficiency of examining adolescent
aggression and provide teachers, clinicians, and researchers with a more convenient tool.

2. Materials and Methods
2.1. Participants

Before the beginning of the survey, the investigator informed the participants that
the purpose of the study was to understand the current situation of adolescents, that
there are no right or wrong answers, that the results of the survey will be used only for
scientific research, that the questionnaire was collected anonymously, and that the data
were to be treated with strict confidentiality. The study was ethically approved by the
Ethics Committee of Sichuan Normal University on 15 March 2023 (No. 2023L5029).

The participants were 796 middle school students. The sample was divided into two
parts, namely simplification samples, which were used to simplify the BWAQ, and valida-
tion samples, which were used to validate the short-form BWAQ. There were 340 middle
school students in the simplification samples, with a mean age of 14.83 & 1.57 years. There
were 200 female students, accounting for 58.8% of the simplification samples. The number
of students categorized as highly aggressive by the BWAQ was 175 (or 51.5%). Seventh,
eighth, tenth, and eleventh graders comprised 84, 75, 113, and 68 students, or 24.7%, 22.1%,
33.2%, and 20%, respectively. Validation samples comprised 456 middle school students
with a mean age of 15.3 £ 1.3 years. There were 265 females, comprising 58.1% of the vali-
dation sample, and 236 students, i.e., 51.8% of the validation sample, whom the BWAQ-ML
categorized as having highly aggressive tendencies. The percentages of grades 8 through
12 of the validation sample were 37.9%, 2.9%, 36.4%, 21.7%, and 1.1%, respectively.

2.2. Measurements

The BWAQ has 34 items belonging to the following five dimensions: physical ag-
gression, verbal aggression, hostility, anger, and indirect aggression. The scale consists of
5 points, with “1” indicating “not at all like me” and “5” indicating “completely like me”,
with higher scores indicating higher levels of aggression. Maxwell revised the Chinese
version of the BWAQ [27], based on which Zhang developed the standard BWAQ for
students aged 12 to 18 years old, with total scores of 89 and above potentially indicating
highly aggressive behavior [28,29].

The validity scale adopted for this study used the Reactive-Proactive Aggression
Questionnaire (RPQ) developed by Raine [30]. The RPQ is divided into two dimensions:
reactive aggression (which includes 11 items) and proactive aggression (which includes
12 items). It is scored on a 3-point scale: 0 for never, 1 for sometimes, and 2 for often. Higher
total RPQ scores indicate higher levels of aggression. The RPQ has good psychometric
properties in mainland China [31-33].

Carlo and Randall developed the Prosocial Tendencies Measure (PTM) to measure
individuals’ prosocial tendencies [34], and we used the PTM to test the discriminant validity
of the short-form scale. The PTM consists of 23 items and is scored on a 5-point, with “1”
meaning “not at all like me” and “5” meaning “completely like me”. Higher total PTM
scores indicate higher prosocial tendencies. The PTM has good psychometric properties in
mainland China [35].

2.3. Statistical Analysis

We analyzed data using Python 3.9 in PyCharm 2023.1.2 (Community Edition). The
whole process was divided into two phases: simplification and validation. In the sim-
plification phase, the simplification sample is randomly divided into a training set (80%
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simplification sample) that has been used for feature selection and model training and a
test set (20% simplification sample) to evaluate the model’s performance. The first step is
feature selection. The initial version of the short-form BWAQ was created by analyzing
the training set using stepwise regression and an ANOVA F-test to extract the items that
contribute most to the questionnaire results (i.e., the most important features) [36,37]. The
second step is machine learning modeling. The initial version of the short-form BWAQ was
modeled by classification algorithms, including a Logistic Regression (LR) algorithm, a
Support Vector Machine (SVM), a Random Forest (RF) algorithm, and a Naive Bayes (NB)
algorithm [38,39]. Then, the short-form BWAQ was evaluated according to the model’s
AUC, accuracy, recall, and precision performance to construct the optimal short-form ques-
tionnaire. The third step is to determine the cutoff. We calculated AUC, accuracy, recall,
precision, and F1 scores based on the confusion matrix under different cutoff conditions to
specify the cutoff of BWAQ-ML. The cutoff is the minimum score at which a participant is
categorized as highly aggressive. During the validation phase, we verified the reliability
and validity of BWAQ-ML using validation samples, and we tested the reliability of the
BWAQ-ML as a streamlined version of the BWAQ using RPQ and PTM.

The specifics of the evaluation metrics for the machine learning models are described
below:

(1) The horizontal axis of the ROC curve is the False Positive Rate, and the vertical axis
is the True Positive Rate. AUC is the area under the ROC curve; its value ranges
from 0 to 1. The closer the AUC is to 1, the more correctly the model can distinguish
between positive and negative cases. The calculation method of AUC considers both
the classification ability of the classifier for positive and negative cases. It is still able to
make a reasonable evaluation of the classifier in cases of sample imbalance. Therefore,
AUC can be regarded as the primary index for evaluating the classification ability of a
model [38].

(2)  Accuracy indicates the proportion of the whole dataset that a model correctly classifies.
Accuracy has the advantage of being easy to understand and facilitates communication
for non-technical people, but accuracy may not be effective enough in unbalanced
datasets. For example, a model will be highly accurate in a dataset with far more
negative than positive cases, even if it classifies all the data as negative. Therefore,
other metrics are often calculated when evaluating the performance of a machine
learning model [38].

(3) Recall, also known as True Positive Rate, indicates the percentage of positive case
samples that the model correctly predicts. A higher recall indicates that the model
can better identify positive case samples but may also result in more false positive
cases [38].

(4) Precision measures the proportion of samples predicted by the model to be posi-
tive cases that are true positive cases. Precision concerns how many of the model’s
predictions of positive examples are correct. Thus, recall and precision are comple-
mentary [38].

(5) The F1 score is the weighted average of recall and precision. In cases where both
recall and precision need to be taken into account, the closer the F1 score is to 1,
the better balance the model achieves between recall and precision, and the model’s
comprehensive performance is better [38].

3. Results
3.1. Simplifying BWAQ

We determined the initial version of the short-form questionnaire using stepwise
regression and an ANOVA F-test. At a significance level of 0.01, stepwise regression
identified the eight most important features, which (in descending order of importance)
were items 29, 14, 21, 18, 7, 30, 1, and 23 of the BWAQ. The ANOVA F-test ranked the
importance of the features differently than the stepwise regression (Table 1). In the ANOVA
F-test, the larger the F-value of a feature is, the higher its correlation with the outcome,
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and the p-value is the significance level of this correlation. Overall, 32 of all of the 34 items
have a significance level below 0.001, and the top 25% are the most important features
according to our collected F-values, and they are (in descending order) items 29, 7, 21, 9, 12,
5, 33, and 14 of the BWAQ. Stepwise regression and the ANOVA F-test each identified eight
short-form questionnaires of different lengths (one to eight items), resulting in sixteen initial
short-form questionnaires. These initial questionnaires were named after the algorithms
and the number of items they contained. For example, AF-4 is the short-form questionnaire
consisting of the first four items of the eight items identified using the ANOVA F-test. In
comparison, SR-8 is the short-form questionnaire consisting of all eight items of the eight
items identified using stepwise regression.

Table 1. Ranking of feature importance using ANOVA F-tests.

Item Number of BWAQ F-Value p-Value
29 144.42 0.000
7 139.02 0.000
21 121.43 0.000
9 113.42 0.000
12 111.52 0.000
5 107.33 0.000
33 107.04 0.000
14 101.99 0.000
32 95.03 0.000
31 89.48 0.000
22 85.48 0.000
23 78.79 0.000
11 76.98 0.000
17 74.72 0.000
13 67.59 0.000
30 65.80 0.000
16 65.04 0.000
20 61.14 0.000
8 57.78 0.000
1 57.73 0.000
4 55.79 0.000
10 55.43 0.000
34 53.03 0.000
6 53.00 0.000
15 47.13 0.000
2 46.40 0.000
3 45.77 0.000
18 43.27 0.000
25 43.24 0.000
27 40.16 0.000
24 36.40 0.000
28 19.15 0.000
26 6.53 0.011
19 4.53 0.034

The modeling results of the 16 initial short-form questionnaires generated via a Logistic
Regression, Support Vector Machine, Random Forest algorithm, and Naive Bayes algorithm
showed that the AUC of all models ranged from 0.72 to 0.98 (Table 2), indicating that all
the initial short-form questionnaires are effective in recognizing individual aggression. In
general, the trained machine learning models perform better on the training set than the test
set, and the smaller the difference in AUC between the models on the training set and the
test set, the more stable their performance is and the closer their prediction results are to the
actual results. We further compared the differences in the AUC of different algorithms on
training and test data (Figure 1) and found that the AUC of the Random Forest algorithm
is the most stable among all algorithms, making it more suitable for subsequent analyses.
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Table 2. AUC of machine learning algorithms on initial version of short-form questionnaires.

Logistics Regression Support Vector Machine Random Forest Naive Bayes
Questionnaire
Train Test Train Test Train Test Train Test
SR-1 0.83 0.72 0.83 0.72 0.83 0.72 0.83 0.72
SR-2 0.90 0.79 0.90 0.82 0.87 0.83 0.89 0.79
SR-3 0.93 0.83 0.92 0.83 0.87 0.81 0.92 0.83
SR-4 0.94 0.84 0.94 0.84 0.90 0.82 0.93 0.83
SR-5 0.95 0.86 0.95 0.87 0.92 0.87 0.94 0.85
SR-6 0.97 0.89 0.97 0.88 0.94 0.88 0.96 0.87
SR-7 0.98 0.91 0.98 0.91 0.95 0.87 0.97 0.89
SR-8 0.98 0.93 0.98 0.93 0.95 0.89 0.97 0.91
AF-1 0.83 0.72 0.83 0.72 0.83 0.72 0.83 0.72
AF-2 0.88 0.78 0.89 0.78 0.86 0.82 0.89 0.78
AF-3 0.93 0.81 0.92 0.80 0.85 0.79 0.93 0.80
AF-4 0.94 0.82 0.94 0.83 0.89 0.86 0.95 0.81
AF-5 0.95 0.85 0.95 0.85 0.90 0.88 0.95 0.85
AF-6 0.95 0.85 0.95 0.85 0.90 0.86 0.95 0.85
AF-7 0.95 0.87 0.96 0.87 0.93 0.91 0.95 0.86
AF-8 0.96 0.90 0.96 0.90 0.93 0.90 0.96 0.89
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00
SR-1 SR-2 SR-3 SR-4 SR-5 SR-6 SR-7 SR-8 AF-1 AF-2 AF-3 AF-4 AF-5 AF-6 AF-7 AF-8
Logistic Regression Support Vector Machine ——— Random Forest Naive Bayes

Figure 1. AUC differences between machine learning algorithms on training and test sets.

As can be seen in Table 3, among the sixteen initial versions of the short-form ques-
tionnaire models in Random Forest, there are three short-form questionnaires with AUC,
accuracy, recall, and precision values above 0.8, namely SR-5, AF-4, and AF-8 (Table 3).
AF-4 has 50% fewer items than AF-8; AUC, accuracy, and precision have decreased by 4%,
1%, and 4%, respectively, and recall has increased by 3%. AF-4 has 20% fewer items than
SR-5, 1% less AUC, and the same accuracy, recall, and precision. In contrast, AF-4 reduced
the number of items by 20-50%, but the performance indicator changed by only 1-5%, and
there was a high correlation with BWAQ (Pearson’s correlation = 0.85; p < 0.001).

AF-4 includes four items, and its cutoff ranges from 4 to 20. We calculated the
evaluation metrics corresponding to each cutoff according to the confuse matrix (Table 4).
As the cutoff increases, AUC and accuracy first increase and then decrease; recall decreases
from 1 to 0.04, and precision increases from 0.52 to 1 (Figure 2). When the cutoff of the AF-4
is changed, the relationship between recall and precision becomes a trade-off relationship.
Therefore, the performance of the questionnaire under a particular cutoff condition cannot
be judged by either recall or precision alone; both recall and precision are essential and
need to be considered. Therefore, to better estimate the cutoff, it is necessary to calculate
the F1 score, which is the harmonic mean of recall and precision, to estimate the optimal
cutoff for the AF-4 (Table 4). Comparing the AF-4 under 17 cutoff conditions, AF-4 has the
best AUC, accuracy, and F1 score when the cutoff is 11. Therefore, the optimal short-form
version of BWAQ based on the machine learning algorithm is AF-4 with a cutoff of 11,
which we named BWAQ-ML.
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Table 3. Performance of the initial version of short-form questionnaires based on Random Forest.

Questionnaire AUC Accuracy Recall Precision
SR-1 0.72 0.77 0.85 0.77
SR-2 0.83 0.77 0.85 0.77
SR-3 0.81 0.72 0.80 0.74
SR-4 0.82 0.75 0.78 0.80
SR-5 0.87 0.81 0.83 0.85
SR-6 0.88 0.79 0.78 0.86
SR-7 0.87 0.81 0.78 0.89
SR-8 0.89 0.79 0.75 0.88
AF-1 0.72 0.77 0.85 0.77
AF-2 0.82 0.75 0.75 0.81
AF-3 0.79 0.75 0.78 0.80
AF-4 0.86 0.81 0.83 0.85
AF-5 0.88 0.77 0.75 0.83
AF-6 0.86 0.77 0.75 0.83
AF-7 0.91 0.81 0.78 0.89
AF-8 0.90 0.82 0.80 0.89

Table 4. Evaluation metrics for different cutoffs of AF-4.

Cutoff AUC Accuracy Recall Precision F1 Score
4 0.50 0.52 1.00 0.52 0.68
5 0.56 0.57 1.00 0.55 0.71
6 0.59 0.60 1.00 0.57 0.72
7 0.63 0.64 1.00 0.59 0.74
8 0.68 0.69 1.00 0.62 0.77
9 0.75 0.75 0.97 0.68 0.80
10 0.82 0.83 0.94 0.77 0.85
11 0.85 0.85 0.89 0.83 0.86
12 0.84 0.84 0.81 0.87 0.84
13 0.79 0.79 0.65 0.91 0.76
14 0.75 0.74 0.55 0.91 0.69
15 0.69 0.68 0.40 0.96 0.56
16 0.61 0.60 0.23 0.93 0.37
17 0.57 0.56 0.14 1.00 0.24
18 0.55 0.54 0.11 1.00 0.20
19 0.54 0.52 0.07 1.00 0.14
20 0.52 0.51 0.04 1.00 0.08

1.00
0.90 \
0.80
0.70

0.60 AUC
0.50 —— Accuracy
0.40 —Recall
0.30 Precision
0.20 —F1 Score
0.10
0.00

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Cutoff
Figure 2. Trend of the evaluation metrics with cutoff.

3.2. Validating BWAQ

Cronbach’s alpha for the BWAQ-ML, RPQ, and PTM were 0.84, 0.83, and 0.93, re-
spectively, and Pearson’s correlation for the BWAQ-ML with the RPQ and PTM was 0.514
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(p < 0.001) and —0.042 (p = 0.375), respectively, indicating that the BWAQ-ML can effec-
tively measure individual aggression. We labeled samples scoring in the top 50% on the
RPQ as high aggression and those scoring in the bottom 50% as low aggression. Comparing
the classification results of the BWAQ-ML and the RPQ, the degree of overlap was 71%,
indicating that the content measured by the BWAQ-ML was consistent with that of the
RPQ. There was a significant positive correlation between the items of the BWAQ-ML,
with correlation coefficients ranging from 0.469 to 0.621; there was a significant positive
correlation between the items and the total score, with correlation coefficients ranging from
0.618 to 0.730 (Table 5), which indicates good differentiation between the items.

Table 5. Correlation matrix for each item and total of BWAQ-ML.

BWAOQ-
BWAQ-ML_1 BWAQ-ML_2 BWAQ-ML_3 BWAQ-ML_4 ML, Total
BWAQ-ML_1 1
BWAQ-ML_2 0.579 ** 1
BWAQ-ML_3 0.469 ** 0.547 ** 1
BWAQ-ML_4 0.609 ** 0.621 * 0.609 ** 1
BWAQ-ML_Total 0.618 ** 0.702 ** 0.677 ** 0.730 ** 1

Note: ** Correlation is significant at the 0.01 level (two-tailed).

4. Discussion

The number of items in the BWAQ-ML is only 12% of the BWAQ but retains 85% of
the AUC and accuracy, 89% of the recall, and 83% of the precision of the full version of
the questionnaire. In other words, the BWAQ-ML, despite having an 88% reduction in the
number of items, can identify 89% of the cases classified by the BWAQ as high aggression.
The internal consistency coefficient of the short version of the questionnaire was 0.84,
which was significantly positively correlated with the RPQ, and its categorization results
reached a 71% overlap with the RPQ, with no significant correlation with the PTM, which
indicated that the BWAQ-ML had good reliability and validity. Overall, the BWAQ-ML,
which contains only four items, has sufficient validity as a condensed version of the BWAQ.

Previous studies have used regression algorithms to develop a shortened version of
the scale without a cutoff (or call it a threshold) [22,24-26], making it difficult for teachers
and clinicians to categorize participants as positive or negative cases based on the shortened
version of the scale alone. In contrast, the BWAQ-ML is a shortened version of the BWAQ
that has been developed based on machine learning classification algorithms with an
explicit cutoff, and the results that can be derived from its use are easier to understand and
interpret. In practice measurements, teachers and clinicians can quickly identify positive
examples from the survey sample (i.e., individuals with a BWAQ-ML score of no less than
11). Therefore, for teachers and clinicians, the BWAQ-ML dramatically improves the test’s
efficiency and makes screening for highly aggressive individuals easy to administer. The
BWAQ-ML helps identify highly aggressive youths early and focuses more resources on
those who need further attention through interventions that can reduce the risk of academic
underachievement, violent victimization, delinquency, suicide, and self-injury.

As the length of the questionnaire increases, participants experience IER due to care-
lessness or a lack of effort [15], and the more complex the items, the more likely they are
to experience IER [17], which can adversely affect the credibility of the study results [18].
The percentage of participants experiencing IER while completing the questionnaire can
be up to 30% [16]. Therefore, the questionnaire should not be too long. The BWAQ-ML
contains only four items, and the time required for participants to complete all the items is
no more than 1 min, which significantly reduces the perceived difficulty of the participants
in completing the questionnaire, improves the completion rate and credibility of the ques-
tionnaire responses, and reduces the likelihood of the emergence of IER. In addition, by
using the short-form questionnaire, the researcher could also measure more variables at
once during the administration process. If necessary, the researcher can obtain the results
quickly via oral calculation on the spot, which is easy and minimizes the risk of errors. For
researchers, the BWAQ-ML (4-item) has two advantages over the BWAQ (34-item ques-
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tionnaire): Firstly, respondents will be less likely to experience IER while completing the
BWAQ-ML. Secondly, the researcher can administer more scales while ensuring accuracy,
which could help to improve the efficiency of studies. In addition, the data output from the
BWAQ-ML can be either categorical or continuous, which also meets different needs in the
data analysis process.

The BWAQ contains five aggressive behavioral manifestations: physical aggression,
verbal aggression, hostility, anger, and indirect aggression [13]. The first two items of
the BWAQ-ML belong to the anger dimension, and the last two belong to the hostility
dimension. The positive correlation between hostility and suicide is more significant
than the other dimensions [6,40]. Therefore, the short-form questionnaire may be more
conducive to detecting highly aggressive individuals with suicidal tendencies. In addition,
since these four items do not directly ask participants about the frequency of aggression,
they reduce the social desirability of participants, which would facilitate the investigator’s
early identification of high-risk individuals for comprehensive intervention.

This study has the following limitations. First, the BWAQ-ML is simplified based
on the BWAQ, so the performance of the short-form questionnaire relies on the original
questionnaire. Second, the mean score of the BWAQ'’s norm for adolescents aged 12 to
18 ranged from 61 to 79, but the mean score for the simplification samples in this study
was 90. There are two possible reasons for the higher mean score: (1) the urban norms
were developed 12 years ago (2011); (2) this study was at the end of the secondary school
year when the sample was administered, and exam pressure may have influenced subjects’
scores on the BWAQ. Third, although Random Forest, which has a more stable AUC, is
used as a reliable algorithm in the simplification phase, it is still possible that the machine
learning algorithm may be overfitted due to the small sample size, affecting the results.
Fourth, the BWAQ-ML has only four items, which is unsuitable for embedding recognition
scales in the questionnaire for the recognition of IER. In summary, it is recommended that
future studies validate the BWAQ-ML using a larger sample.

5. Conclusions

The BWAQ-ML contains four items, each with a score range of 1 to 5, and respondents
are categorized as highly aggressive when they score 11 and above. The number of items in
the BWAQ-ML is 12% of the BWAQ), and its predictive performance reaches 83-89% (AUC
= 0.85, accuracy = 0.85, recall = 0.89, precision = 0.83) of the BWAQ. Validation analyses
using independent samples indicate that the BWAQ-ML has good reliability (Cronbach’s
alpha = 0.84) and validity (correlation with RPQ is 0.514, p < 0.001; correlation with PTM is
—0.042, p = 0.375). In other words, the BWAQ-ML, as a streamlined version of the BWAQ,
substantially reduces the number of items and has better measurement performance.

The applications of the BWAQ-ML are promising. Firstly, aggressive adolescents
are at risk of academic failure, physical injury, delinquency, suicide, and self-harm, and
the BWAQ-ML makes the measurement of aggression easy to administer, which can help
to identify highly aggressive adolescents at an early stage, increasing the potential for
intervention. Secondly, reducing the length of the questionnaire is an effective means
of reducing IER [16], and the BWAQ-ML, which contains only four items, reduces the
frequency of IER among participants. In addition, its streamlined nature allows researchers
to measure more variables while ensuring accuracy, which could help to improve the
efficiency of studies. Third, the BWAQ-ML has clear thresholds that measure aggression as
simple and easy to understand and interpret, reducing the workload of clinical workers
and teachers, saving costs, and making measuring aggression more efficient.

The BWAQ-ML is a streamlined version of the BWAQ that can be used to measure
adolescent aggression effectively. The items of BWAQ-ML are as follows:

(1) Attimes I feel like a bomb ready to explode.

(2) Attimes I get very angry for no good reason.

(3) Isometimes feel that people are laughing at me behind my back.
(4) Iwonder why sometimes I feel so bitter about things.
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Abstract: Children with prosopagnosia, also known as face blindness, struggle to recognize the faces
of acquaintances, which can have a negative impact on their social interactions and overall function-
ing. This paper reviews existing research on interventions for children with prosopagnosia, including
compensatory and remedial strategies, and provides a summary and comparison of their effective-
ness. However, despite the availability of these interventions, their effectiveness remains limited and
constrained by various factors. The lack of a widely accepted treatment for children with prosopag-
nosia emphasizes the need for further research to improve intervention strategies. Last, three future
research directions were proposed to improve interventions for prosopagnosia, including ecological
approaches, the social challenges faced by children, and new potential intervention methods.

Keywords: children with prosopagnosia; face blindness; face memory; face perception; intervention

1. Introduction

Face recognition plays a crucial role in social interactions as it enables individuals to
process various social categories of information conveyed by faces, including gender, age,
and race. It allows for the quick identification and understanding of others [1]. Moreover,
subtle facial cues can be utilized to discern trustworthiness and personality traits [2,3].
The ability to recognize familiar faces is fundamental to human cognition and vital for
establishing and maintaining social connections.

However, for individuals with prosopagnosia, this ability is significantly impaired.
Prosopagnosia, also known as face blindness, is a condition in which individuals are unable
to easily and accurately recognize others by their faces [4]. Prosopagnosia can manifest in
two primary forms: acquired prosopagnosia (AP) and developmental prosopagnosia (DP).
AP arises as a consequence of identifiable neurological damage, while DP, also known as
congenital prosopagnosia, emerges without any accompanying intellectual deficits, emo-
tional disturbances, object recognition difficulties, or acquired brain damage. Although
cases of AP are relatively rare, DP is more prevalent in the general population, affect-
ing approximately 2-2.5% of adults and 1.2-4% of children [5,6]. Research has revealed
considerable comorbidity between prosopagnosia and other developmental and neuro-
logical conditions [7]. Prosopagnosia frequently co-occurs with autism spectrum disorder,
Alzheimer’s disease, nonverbal learning disability, and epilepsy [8-10]. This implies that
the high comorbidity with other developmental disorders must be considered during
the diagnosis and treatment of prosopagnosia. The early identification of prosopagnosia
symptoms and the concurrent treatment of co-occurring conditions would greatly aid in
improving overall outcomes for children.

Notably, the study of prosopagnosia, particularly in the context of children, remains
an area that calls for further research and exploration. While extensive research has been
conducted on prosopagnosia in adults, there is a noticeable dearth of studies specifically
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focusing on the challenges faced by children with this condition [11]. This discrepancy
highlights the need for further investigation into the unique challenges faced by children
with prosopagnosia and the development of targeted interventions to support their social
and cognitive development.

Prosopagnosia can have lasting effects on children’s ability to form and maintain
social relationships. In one study, nearly all individuals with prosopagnosia had trouble
recognizing people they knew well, such as friends, co-workers, and family members. This
can cause them to feel embarrassed or belittled, and may increase anxiety and guilt about
social interactions [12]. Furthermore, children with prosopagnosia may be at an increased
risk of danger due to their inability to accurately recognize faces. For instance, they may
mistake strangers for acquaintances or fail to recognize family members when outside the
home, potentially leading to unsafe situations [13].

Given the significant impact of prosopagnosia on children’s social interactions and
overall well-being, it is imperative to explore effective intervention methods to mitigate
the challenges associated with this condition. By implementing targeted interventions, it
may be possible to improve face recognition abilities in children with prosopagnosia and
enhance their overall social functioning and quality of life.

A comprehensive search was performed in June 2022 and updated in May 2023
using Web of Science, PubMed, and Google Scholar. The search strategy combined the
keywords “prosopagnosia” AND “face recognition, face processing, face memory, face
perception, training, intervention”. Studies were excluded if participants had comorbid
autism spectrum disorder or other developmental disorders in order to isolate interventions
specifically targeting prosopagnosia. Given the limited evidence-based interventions for
pediatric populations with prosopagnosia, no age restrictions were imposed in order to
collect data across the lifespan. After applying these eligibility criteria, 38 articles were
included in the final review. This process allowed us to thoroughly survey the current
literature on prosopagnosia interventions and identify gaps needing further research,
especially among children and adolescents.

2. Intervention Basis of Prosopagnosia

The mechanisms underlying face recognition during development differ from those
involved in other forms of visual recognition. Specifically, defects in face-specific mecha-
nisms can lead to prosopagnosia, a condition that arises when specific parts of the brain are
damaged or lesions occur [14,15]. However, there is promising evidence suggesting that the
face processing system exhibits neural reorganization capabilities following injury, indicat-
ing a degree of plasticity [16]. Moreover, research suggests that the face recognition system
in children may possess greater plasticity compared to adults, highlighting the critical role
of early intervention [17]. A study conducted by De Heering et al. utilized a digital version
of the Benton Face Recognition Test (BFRT) to evaluate children and adults, revealing that
children exhibited significantly longer correct response times than adults for both upright
and inverted faces [18]. Additionally, there was an improvement in accuracy for upright
faces between the ages of 6 and 12 years. Although some studies have proposed that face
learning abilities may continue to improve into early adulthood, it is well established that
recognition of inverted faces reaches its peak earlier in development [19]. Therefore, early
intervention for children with prosopagnosia is crucial as their developing brains may be
more responsive to targeted interventions aimed at improving face recognition abilities.

Face recognition is a complex cognitive process that involves multiple stages, including
perceiving a face, encoding it into memory, and retrieving it later to determine familiarity
and identity [20]. When any of these stages are impaired, the overall function of the
face recognition system can be disrupted. Previous research has proposed three loci of
impairment that can lead to prosopagnosia [16]. The first locus is the patient’s inability
to accurately perceive faces. The second locus is the patient’s ability to correctly perceive
faces but the inability to access stored face memories. The third locus involves the patient’s
ability to perceive faces and make familiarity judgments, but this locus is unable to extract
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any semantic or identity information related to the person. In summary, the three loci refer
to deficits in (1) face perception, (2) linking faces to identity /memory, and (3) deriving
identity-specific semantic information from faces. Differentiating the locus of impairment
can help better understand the specific deficits underlying prosopagnosia in a given patient.

Moreover, studies have suggested that AP can be divided into two subtypes: apper-
ceptive prosopagnosia and associative prosopagnosia [21]. Patients with apperceptive
prosopagnosia have difficulty perceiving faces and have damage to the fusiform gyrus,
while those with associative prosopagnosia have difficulty remembering faces and have
damage to the anterior temporal region. This classification is also reflected in patients with
DP [15]. DP may manifest in multiple indistinct types. The researchers used four face tests
to evaluate three DP patients, focusing on their abilities to perceive and remember faces.
The tests included the Unknown Face Matching Test, Age Estimation Test, Familiarity
Check Test, and Famous Face Recognition Test. The results exhibited significant variations
among the three patients, suggesting that DP can be further divided into impaired face
perception and impaired face memory types [22]. It is important to note that brain injury
can also lead to prosopagnosia in children, and similar to adults, children may exhibit
a separation between face perception and face memory [6]. In addition to the subtypes
of prosopagnosia mentioned earlier, there are other factors that contribute to the com-
plexity of this condition. For instance, individual differences in the severity and specific
manifestations of prosopagnosia can widely vary [23].

Therefore, gaining a comprehensive understanding of the various types and subtypes
of prosopagnosia, along with their specific impairments, is essential for the development
of effective intervention strategies. By focusing on the specific areas of impairment and
customizing interventions to meet the unique needs of children with prosopagnosia, it
becomes possible to optimize their face recognition abilities and enhance their overall
functioning in social interactions and daily life.

3. Intervention Strategies for Children with Prosopagnosia

Prosopagnosia can be improved through training [24], and the dissociation between
face perception and face memory mechanisms is evident in the recovery process [25]. There-
fore, a preliminary assessment should be conducted to determine whether the patient’s
impaired functional parts are related to perception, memory, or more common semantic
memory problems before implementing an intervention. Subsequent intervention should
focus on the impaired functions of the patient. Currently, there are two strategies for
intervention: compensatory strategies and remedial strategies (See Table 1). Compensatory
strategies seek to intervene through facial memory and semantic memory, while remedial
strategies target interventions through facial perception. It is important to note that al-
though the concept of prosopagnosia has been recognized for many years, intervention
approaches remain inconsistent and even more lacking for children. Therefore, generalizing
interventions across different age groups still requires further evidence and validation in
future research. It should be mentioned that the following strategies are proposed assuming
prosopagnosia patients do not have co-occurring psychiatric conditions.

3.1. Compensatory Strategies

Compensatory strategies play a crucial role in assisting individuals with prosopag-
nosia to distinguish others by utilizing extra-facial information. These strategies can involve
focusing on distinctive features, physical defects, specific body movements, voice, hairstyle,
glasses, clothing, or ornamentation before encountering individuals [26]. Two research-
backed strategies, namely Attention of Facial Features and Semantic Association, have been
proven effective in this regard.
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Table 1. Interventions for Children with Face Blindness (Prosopagnosia).

Intervention Type

Specific Strategies Description

Compensatory Strategies

- Caricaturing: Exaggerating facial features during
learning to increase distinction between faces
Feature naming: Verbal guidance to focus
attention on specific facial features during learning

Attention of Facial Features

- Associating identity-related information (e.g.,

Semantic Association : . . .
name, occupation) with faces during learning

Remedial Strategies

- Establishing correct face scanning patterns

Visual Scan Paths Training through games/ tasks

Face Feature - Improving the ability to discern facial features
Discrimination Training (e.g., eyes, nose, mouth)

- Enhancing the capacity to perceive the spatial

Holistic Face Trainin, )
! me arrangement of facial features

The Attention of Facial Features strategy focuses on guiding participants to direct
their attention to the relevant facial regions they need to focus on. There are two evidence-
supported approaches: Caricaturing and Feature Naming training. Caricaturing involves
the presentation of exaggerated facial features during the face-learning phase. Computers
can generate comic faces by exaggerating the difference between individual faces and
ordinary faces [27,28]. This is based on a face space model [29,30]. Caricaturing reduces
the similarity between the target face and other faces, resulting in faster and more accurate
face recognition [31]. Mayer and Rossion utilized caricatured faces, unfamiliar adult
faces, unfamiliar child faces, and familiar child faces to allow prosopagnosia patients
to categorize and describe the characteristics of each face in each category [32]. After
four months of training (twice a week), patients showed significant improvements in their
ability to recognize faces using internal features. In another study, it was found that subjects
trained with caricatured faces were more accurate in recognizing faces compared to those
who were simply exposed to faces [33]. Recently, Limbach et al. combined perceptual
training with specific parameters of deformed faces, which selectively exaggerated the
shape or texture of faces [34]. This approach generated photo-realistic face pictures for
subjects trained with the intervention and showed that parameter-specific caricatured face
training improved the performance of individuals with poor face recognition and was
transferable to untrained faces. Feature Naming training involves guiding participants
during the learning phase through verbal instructions that include the name of the face
and descriptions of its specific features. Face recognition relies on the holistic processing
of the overall facial configuration. In contrast, part-based recognition approaches train
patients to focus on local facial features rather than the whole configuration [35,36]. This
can aid some prosopagnosia patients who have developed such strategies on their own,
bypassing potentially impaired holistic face processing. This approach can compensate for
the impairment of typical face recognition systems and may further facilitate a more natural
adoption of compensatory strategies by patients. Brunsdon et al. used Feature Naming
training to intervene with an eight-year-old patient diagnosed with prosopagnosia [37].
The patient was required to observe, discuss, and memorize five different features of each
face, including age, gender, and three unique facial features. Following 14 training sessions
over a one-month period, the patient’s recognition ability showed significant improvement,
encompassing not only the initially trained faces but also images of faces viewed from
various angles. Feature Naming training underscores the significance of focusing on facial
features to enhance face recognition. Subsequently, a growing body of evidence supports
the effectiveness of feature naming training in improving the ability to recognize familiar
faces [33,38,39]. Overall, caricaturing modifies facial space and reduces face similarity to
make faces more memorable, while Feature Naming training compensates for impaired
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configuration processing by directly highlighting facial features. These approaches hold
the potential for benefiting individuals with prosopagnosia as well as those interested in
enhancing their face recognition abilities.

Semantic Association involves providing identity-related information, such as occu-
pation and name, while participants are learning a face. The interactive activation model
proposes that person identity nodes can access semantic memories specific to a person [40].
For patients, activating semantic information can facilitate face recognition even when
the face itself fails to activate identification. The partial activation of semantic informa-
tion can feedback to support the activation of the person identity node. Therefore, the
purpose of this approach is to establish connections between personal identity nodes and
specific semantic information, thus enhancing familiarity during the face recognition pro-
cess. In simpler terms, the goal is to associate semantic information with each face to be
remembered, which aids in improving recognition. Previous studies have demonstrated
significant improvements in overt recognition among individuals with prosopagnosia when
famous faces sharing identity-specific information, such as occupation, were presented [41].
Research has revealed that associating faces with person-related labels, such as names
or occupations, leads to better face recognition performance than associating them with
person-unrelated labels, such as object names or symbols. This underscores the importance
of semantic information in elucidating our capacity to recognize familiar faces [42]. In
summary, semantic association allows patients to compensate for impaired face recognition
abilities by utilizing their intact semantic memory.

While compensatory strategies are beneficial for individuals with prosopagnosia, they
may result in more laborious face recognition skills and might not easily generalize to
untrained faces. Several factors, including the severity of symptoms, types of impairments,
and individual differences such as age, can influence the effectiveness of these interven-
tions [16]. Further research is necessary to determine the optimal conditions for employing
compensatory strategies to improve face recognition and to identify ways to extend the
application of these strategies to untrained faces.

3.2. Remedial Strategies

Remedial strategies, which aim to train more general skills that can be applied to any
face, can facilitate more effective “normal” processing strategies and are typically used in
patients with prosopagnosia due to impaired non-perceptual mechanisms that would be
difficult to achieve otherwise [43]. These interventions can be divided into three strategies:
Visual Scan Paths training, Face Feature Discrimination training, and Holistic Face training.

Visual Scan Paths training involves establishing correct face scanning paths by chang-
ing the eye movement trajectory of patients during face perception through games or tasks.
Schwarzer et al. analyzed the eye movements of patients with prosopagnosia during face
perception and found significant differences in the way they perceive faces compared to
the general population [44]. Schmalzl et al. suggested that abnormalities in the visual scan
paths for faces are likely to be a common feature in children with prosopagnosia [39]. A
four-year-old and a six-year-old patient with DP received Visual Scan Paths training and
demonstrated significant improvements in their ability to recognize target faces [45,46].
These findings suggest that establishing the correct visual scan paths for faces can enhance
the ability to perceive internal facial features, particularly the eyes. The specific training for
visual scan paths varies in different studies. Pizzamiglio et al. designed a task to search
and clip eye images. Children were required to track different parts of each face (eyes, nose,
mouth, facial contour, ears, and hair) in a specific order and quickly circle the eyes and clip
out the eye area [46]. Di Vita et al. designed 16 explored intervention training programs
presented in a game-like manner to help children. Two of these training programs also
involved interventions in Visual Scan Paths training: The Eyes: “Search And Cut Out”
and “Trace And Color The Faces”. The first training program also requires circling and
cutting out the eye area of the face images, but only focuses on the eyes; the second training
program requires participants to reproduce and color the facial features (eyes, nose, mouth,
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facial contour, ears) and hair of each face in a specific order [47]. However, they did not
provide sufficient information about the efficiency of the interventions.

Internal Feature training entails focusing on the ability to discern various facial fea-
tures, such as lip shape, eye color, or distances between facial features, such as the spacing
between the eyes and eyebrows or the nose and mouth [48,49]. Internal facial features play
an important role in face processing. In recent years, several studies have found that DP
patients struggle to holistically integrate internal features and instead demonstrate more
piecemeal feature sampling [50,51]. Research has also suggested that children’s reliance
on internal features in faces may stem from a lack of facial experience [52]. This hints at
the feasibility and potential of training focused on internal features. A study conducted
distance discrimination training for facial features in 24 patients with DP and found that
patients’ face perception was significantly improved [53]. There were four interventions
specifically aimed at improving face feature recognition. The first intervention, called
“Guess Who”, involved two patients selecting one of sixteen frontal photographs (eight
females and eight males) and taking turns asking questions about the facial features in the
picture to identify which image the other had chosen. The second intervention, “Spot the
Differences”, required patients to identify differences between two altered face pictures,
such as variations in eye color, lip thickness, and hairline. In the third intervention, “Same
or Different”, children were presented with cards containing images of eyes, noses, and
mouths, and were asked to identify whether there were differences between the cards
and provide an explanation. The fourth intervention, “Face Puzzles”, required patients to
combine images of a regular person’s face that had been divided into four, nine, or twelve
parts. These training interventions helped patients process intrinsic facial features more
effectively and had a greater impact on improving their face recognition ability [47,54].

Holistic Face training has also yielded positive outcomes, aiming to enhance the
perceptual capacity of individuals with DP to discern the spatial arrangement of internal
facial features across an expanded range [55]. Additionally, this training method has shown
potential for improving the face recognition ability of children with AP. After receiving
14 weeks of online perception training, an eight-year-old girl found that her face perception
skills were significantly improved. Eye movement analysis also showed that she spent more
time observing internal facial features after the training [38]. The training also resulted in
improved sensitivity of facial perception among participants, with some patients reporting
lasting improvement in their daily lives for at least three months. However, the extent of
improvement for untrained faces was comparatively less noticeable [56]. Further research
is warranted to explore the long-term efficacy and generalizability of Holistic Face training
across diverse populations.

The above studies indicated that remedial strategies targeting face perception can
enhance face cognition in children with prosopagnosia, potentially extending these im-
provements to their everyday lives. However, it is important to acknowledge that remedial
training may not benefit all children with prosopagnosia or improve all aspects of their face
processing abilities. Nonetheless, these studies offer a promising direction for restoring the
face processing system and provide hope for improving the quality of life for children with
prosopagnosia. Future research should continue to investigate and refine these remedial
strategies to optimize their effectiveness and applicability.

3.3. A New Approach: Wearable Devices for Prosopagnosia

With the rapid advancement of information technology, wearable devices have emerged
as a significant innovation. Initially, research focused on developing wearable devices to as-
sist visually impaired individuals in enhancing their social interactions [57-59]. These
early devices aimed to alleviate the challenges faced by visually impaired individu-
als during social encounters. Over time, their application expanded to include brain-
injured patients, such as those affected by stroke, Alzheimer’s disease, and other causes
of prosopagnosia [60-62]. However, these wearable devices have primarily functioned as
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social aids, offering mechanical cues during face recognition, while neglecting the potential
for rehabilitative capabilities in face recognition.

In response to this limitation, one researcher developed a new integrated wearable sys-
tem to aid patients with prosopagnosia [63]. The system consists of an Android application
that has both real-time face recognition and at-home training modes, and a wearable eye-
piece that collects and transmits face information in real time through an external webcam.
The real-time face recognition mode of the system detects the face of the person interacting
with the patient and generates a unique face code that is compared with the contact face
code list generated during pre-training. The at-home training mode allows patients to
train and self-test using contact list face images in real-time face recognition mode. The
training process includes feature naming training that combines memory and perception
training and focuses on the internal features of patients. The study used the inverted face
effect to simulate recognition difficulties of patients with prosopagnosia, and the results
showed that training using the system can enhance subjects’ recognition of inverted face
images, thus supporting the hypothesis that this training can improve face recognition
ability. However, further research is necessary to determine the generalizability of these
results to patients with prosopagnosia, particularly pediatric patients.

4. Future Directions

This paper presents a summary and comparison of potential interventions for chil-
dren with prosopagnosia, which include compensatory strategies and remedial strategies.
Compensatory strategies reviewed include Attention of Facial Features and Semantic As-
sociation, while remedial strategies reviewed include Visual Scan Path training, Internal
Feature training, and Holistic Face training. Previous studies have shown that compen-
satory strategies may be more effective than remedial strategies for patients with AP, while
both compensatory and remedial strategies showed some improvement in both children
and adults with DP [16,53].

Despite showing some promise, the effectiveness of these interventions for children
with prosopagnosia remains limited, and their applicability and efficacy are subject to vari-
ous constraints. The lack of a widely accepted treatment for children with prosopagnosia
emphasizes the need for further research to improve intervention strategies. This paper
proposes three future research directions to enhance intervention methods for prosopag-
nosia. By focusing on these research directions, it is possible to significantly improve the
effectiveness of interventions and enhance the quality of life of children with prosopagnosia.
Nevertheless, additional research is required to fully understand the potential benefits of
these approaches.

4.1. From Laboratory to Real Life

Overall, the current research and practice on interventions for children with prosopag-
nosia are still in their early stages, leaving room for further exploration and development.
Compensatory and remedial strategies have shown potential benefits for children with
prosopagnosia. However, before implementing interventions, it is crucial for researchers
and practitioners to conduct thorough evaluations of the underlying cause of the child’s
disorder, identify specific symptoms and areas of impairment, and accordingly tailor in-
terventions. This individualized approach ensures that interventions address the unique
needs and challenges of each child, maximizing their chances of improvement.

In a study, children with prosopagnosia were trained for 18 months, but no improve-
ment was observed in their face processing skills. The child in this study had impaired
perceptual mechanisms, which made direct face perception training challenging [64]. Many
current intervention methods are designed in laboratory settings and primarily rely on
the recognition of face pictures to assess effectiveness. However, this approach is often
sensitive to environmental factors and may not easily translate to daily life. Future inter-
ventions could consider using more ecologically valid materials, such as motion pictures
and videos. While most current interventions require highly skilled professionals and are
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limited to small groups, the rise of the Internet has allowed some researchers to develop
online interventions for prosopagnosia [65]. Future studies could explore combining online
intervention systems with families and schools to improve intervention outcomes.

4.2. Social Challenges for Children with Prosopagnosia

The inability to recognize and remember faces can result in significant impairments in
social skills, causing patients to experience anxiety and depression [12]. Face recognition
serves as the initial step for children to engage in face-to-face social interactions, and the
impairment of this ability can significantly hinder their social development [66]. While cur-
rent intervention studies have primarily focused on remedying damaged face recognition
or memory skills, there has been comparatively less emphasis on addressing other factors
that can negatively impact a child’s life, such as social interaction skills [12,13].

Research has shown that age and certain personality traits may be associated with
reduced stress and anxiety levels caused by prosopagnosia [13]. Future investigations
should include the study of age and personality factors in children with prosopagnosia,
providing additional perspectives for addressing intervention issues related to anxiety, de-
pression, and social relationships. In addition to current behavioral interventions, children
with prosopagnosia also require supplementary methods to address their daily challenges,
such as symptom disclosure to inform family, friends, classmates, and teachers about
the condition, raising awareness of the effects of prosopagnosia on individuals. Future
interventions may consider standardizing symptom disclosure methods and incorporating
them into existing intervention programs, ensuring children’s safety, optimal education,
and social interactions.

4.3. New Intervention Paths

Although current intervention methods for improving facial recognition abilities in
children have shown effectiveness, they still have certain limitations. In the future, there
is potential for the development of more diverse and efficient approaches to enhance chil-
dren’s facial recognition abilities beyond simple behavioral interventions. Two promising
methods that can supplement behavioral training have been identified: the intranasal
administration of oxytocin and non-invasive brain stimulation [67,68].

Oxytocin is a neuropeptide that has been found to enhance social cognition by increas-
ing the salience of social cues [69]. In one study, ten adult DP patients and ten matched
control subjects were tested. Each participant underwent two testing sessions separated by
14-25 days. In each session, they inhaled either oxytocin or a placebo spray and completed
two face-processing tests and the Multidimensional Mood Questionnaire (MMQ) to control
for any mood effects. The results showed that patients improved in both face tests under
the oxytocin condition [65]. It suggests that oxytocin may be a promising intervention
method for improving face recognition in children with prosopagnosia.

Non-invasive brain stimulation comes in many forms, such as transcranial direct cur-
rent stimulation (tDCS), transcranial random noise stimulation (tRNS), and galvanic vestibu-
lar stimulation (GVS), all of which have shown potential for intervention in prosopag-
nosia [16,70,71]. Among them, tDCS has been demonstrated to enhance performance in
cognitive tasks [72]. Similarly, tRNS has been found to improve cognitive performance in
motor and perceptual learning, and a combination of cognitive training with tRNS may
enhance training effects [53,73]. Moreover, GVS also has some therapeutic effects. Research
has shown that a 61-year-old patient with right-brain damage who was completely unable
to recognize faces showed symptom relief in face perception after GVS treatment [74].
Moreover, some studies have provided theoretical rationale based on brain correlates for
using non-invasive brain stimulation; e.g., N170, N250 [75]. The mechanisms behind
these modalities likely involve altering cortical plasticity and excitability in regions critical
for face processing. By selectively targeting key nodes in the distributed face process-
ing network, non-invasive brain stimulation may rebalance neural circuits disrupted in
prosopagnosia. Further research optimizing stimulation parameters and pairing with cog-
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nitive or perceptual training could unlock the full potential of these promising technologies
for prosopagnosia intervention.

The intranasal inhalation of oxytocin and non-invasive brain stimulation can improve
face recognition skills in the short term. However, neither tDCS nor tRNS has been widely
used in the treatment of prosopagnosia. These techniques are still in their early stages
and have only been applied to adult populations. As intervention methods continue to
advance and mature, future research may consider combining these two methods with
behavioral training and gradually introducing them into intervention training for children.
Additionally, the potential mechanisms underlying the effects of oxytocin and non-invasive
brain stimulation on face recognition should be investigated to optimize the intervention
strategies. With continued advancements in technology and scientific understanding, the
future holds promise for the development of more comprehensive and effective approaches
to enhance facial recognition abilities in children with prosopagnosia.
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Abstract: The present study examined children’s lies to help others obtain benefits (other-benefiting
lying) and its relation to theory of mind (ToM) and empathy among 3-5-year-old preschool children.
One hundred nine children were recruited from preschools in China. A modified hide-and-seek
paradigm was used to measure children’s other-benefiting lying behavior, a ToM scale was used to
measure children’s ToM abilities, and an empathy scale was used to measure children’s empathy
abilities. Results showed that children tended to tell more lies to help other to get benefits as age
increased, and further analyses showed that this other-benefiting lying was related to children’s ToM
component of false belief understanding and their cognitive empathy performance. These findings
provide evidence that cognitive factors play important roles in children’s lying to help others.

Keywords: children; other-benefiting lie; theory of mind; empathy

1. Introduction

Prosocial lies refer to those lies that are told for the purpose of meeting the needs or
interests of others [1]. Prosocial lies can promote trust and play an important role in main-
taining good interpersonal relationships [2]. In recent years, developmental psychologists
have begun to examine children’s prosocial lies, as studying children’s prosocial lies can
help us better understand how children learn social norms and solve moral conflicts [3]. In
the present study, we sought to examine a type of prosocial lies told to help others obtain
benefits, called other-benefiting lies, among preschool children and their relation to theory
of mind (ToM) and empathy.

Prosocial lying is a complex behavior because it requires an individual to choose
between two opposite rules of communication [4]. Specifically, speakers are expected to
be truthful with listeners to obey the rule of maxim of quality [5]. In contrast, telling
prosocial lies conforms to the basic rule of communication that requires speakers to be
friendly and help [6]. Prior research has shown that children as young as 3—4 years old
rate prosocial lying more positively than antisocial lying, and this rating becomes more
positive as age increases [7,8]. These findings suggest that children could perceive the
positive aspect of prosocial lying. Recently, researchers have begun to pay substantial
attention to children’s actual prosocial lying behavior. Most of the existing research focuses
on children’s polite lying behavior, which is usually adopted to avoid hurting the listener’s
feelings [4]. Specifically, an undesirable gift paradigm is used to assess children’s polite
lying behavior. In the paradigm, children receive a gift they do not like after completing a
game with the experimenter, and then the experimenter asks the children if they like the
gift. Results consistently show that children as young as 3—4 years old are able to tell polite

185



Behav. Sci. 2023, 13, 634

lies to the experimenter by stating they like the gift (while telling their parents that they do
not like the gift) [4,9-14]. As age increases, children tend to tell more polite lies (but also
see [10]) and their lying behavior becomes more sophisticated. For example, children are
more capable of telling polite lies that are credible enough to deceive the experimenters as
their age increases [4].

Researchers have also examined what factors play important roles in children’s polite
lying behavior. Cognitive theory of children’s lying proposes that cognitive factors are
essential to the emergence and development of children’s polite lying behavior [3,15]. One
of the cognitive factors that researchers intensively focus on is ToM. ToM refers to the ability
to understand others” minds and to attribute others” behaviors to the actors” mental states
(e.g., [16]). According to cognitive theory, children’s polite lying should be related to their
ToM because successful lying requires creating false beliefs in others. Several studies have
supported this view. For example, Lavoie et al. [14] found that children who told polite lies
in the undesirable gift paradigm had higher ToM scores, and Williams et al. [13] found that
children who are able to tell a convincing polite lie (i.e., semantic leakage control) showed
more advanced ToM understanding. However, other studies using similar paradigms
did not find a significant relation between children’s polite lying behavior and their ToM
performances. For example, Wang et al. [12] found that preschoolers’ polite lying was not
significantly related to their ToM performances (also see [17]).

Although substantial knowledge of children’s polite lie-telling behavior has been
acquired, it is still unclear whether children tell lies to help others gain benefits (e.g.,
help others gain prizes) and what factors play important roles in this kind of prosocial
lies. Examining children’s lying behavior aimed at helping others obtain benefits (other-
benefiting lying) has great implications. First, previous research has shown that adults are
more likely to lie when lying can help others gain benefits [18]. Thus, examining children’s
other-benefiting lying behavior could help us understand how children learn to balance
the tension between the satisfaction of fundamental conventions of being truthful and
considerations of helping another [3,17]. Second, as most existing research focuses on
polite lying and its relation to cognitive factors, examining children’s other-benefiting lying
behavior would improve our understanding of whether the role of cognitive factors on
prosocial lying varies with motivation. To date, only two studies have examined whether
preschool children tell lies to help others gain benefits. For example, Talwar et al. [19]
used a helping scenario paradigm to examine whether 3-5-year-old children would lie to
benefit others. In the paradigm, children played a competitive game with an experimenter
(Experimenter 2) for four rounds, and Experimenter 1 rewarded the winner of each round
with a sticker. The game was designed to ensure that children won every round. In the
final round, Experimenter 1 left the room, and Experimenter 2 asked the child to tell
Experimenter 1 that he or she had won, so Experimenter 2 could earn a sticker. The results
showed that, when Experimenter 1 returned and asked who had won the game, 45% of
the children chose to lie to help Experimenter 2 earn the sticker, and the tendency to lie
increased with age (also see [17]).

Talwar et al. [19] also examined the relation between children’s lies to help others and
their false belief understanding, but neither study found a significant relation between
children’s lies to help others and their false belief understanding. However, since only two
studies have examined this issue, more studies are needed to confirm this null result. In ad-
dition, several previous studies have shown that preschool-aged children’s lying is related
to ToM components before false belief understanding. For example, Zhao et al. [20] found
that children’s lying for self-benefiting is significantly related to early ToM components
such as diverse desires. It is possible that preschool-aged children’s other-benefiting lying
is also related to early ToM components. Moreover, prosocial lies may require more other-
oriented motivation, and previous research has found a significant correlation between
altruistic behavior and empathy [21-23]. The ability to feel empathy refers to the ability of
individuals to interpret and predict the emotional and mental state of others based on their
understanding and sharing of others’ feelings [24]. Empathy not only includes emotional
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empathy;, i.e., the ability of individuals to generate emotional experiences similar or identi-
cal to those of the protagonist, but it also includes cognitive empathy, where individuals
understand and speculate on the emotional state of the protagonist in the context [24,25].
Therefore, in addition to ToM, preschoolers’ lies to help others may be related to their ability
to feel empathy. Currently, only one study has examined the relation between children’s lies
to help others and empathy. Specifically, Nagar et al. [26] used the same helping scenario
paradigm as Talwar and found a significant positive correlation between empathy and
lying to help others in 6-12-year-old children. However, it is unclear whether this relation
holds for preschool children.

In summary, this study aimed to investigate 3-5-year-old children’s lying behaviour
to help others and its relation to children’s ToM and empathy. We aimed to address
two research questions: (1) how preschoolers’ other-benefiting lying changed with age;
(2) whether ToM and empathy abilities play important roles in children’s other-benefiting
lying. To address these questions, a modified version of the hide-and-seek paradigm
was used to assess children’s lying behavior in this study. In the task, children hide a
prize (e.g., a sticker) in one of two cups, and then the experimenter searches for the prize.
If the experimenter finds it, the prize goes to the experimenter, but if the experimenter
does not find it, the child successfully helps another child win the prize. Prior to the
search, the experimenter asks the child in which cup the prize is hidden, and the child
can mislead the experimenter by lying. In addition, a ToM scale was used to measure
different kinds of ToM components such as diverse desires, diverse beliefs, knowledge
access, false belief understanding, belief-emotion, and hidden emotion [27]. This is because
previous research showed that preschool children’s lying behavior is also related to the
ToM components before false belief understanding [28]. Based on findings from previous
research [19], we hypothesized that as age increases, children are more inclined to tell lies
to help another child obtain benefits (hypothesis 1). Given the role of empathy in children’s
prosocial lying [29], and the findings on the relation between empathy and prosocial lying
in older children [12,26], we hypothesized that children’s other-benefiting lying would
be significantly correlated with empathy (hypothesis 2). Finally, since the findings on the
relation between children’s prosocial lying and their ToM are controversial, we did not
make hypotheses about the relation between children’s other-benefiting lying and ToM.

2. Methods
2.1. Participants

A priori test was used to compute the required sample size by G*Power 3.1 [30] with
Power (1 — B) set to 0.95 and « set to 0.05, which revealed that, to detect a significant effect
in the hierarchical linear regression with a medium effect size (f 2 = 0.15), 119 children
would be required in total (about 40 children in each age group). We successfully recruited
109 children aged 3-to-5 years to participate in the study from two kindergartens in Zhejiang,
China. There were 41 participants in the 3-year-old group (Mage = 3.64 years, SD = 0.25,
20 boys), 35 participants in the 4-year-old group (Mage = 4.65 years, SD = 0.23, 17 boys), and
33 participants in the 5-year-old group (Mage = 5.56 years, SD = 0.29, 17 boys). Our study
obtained permission from the children’s legal guardians, as well as verbal consent from the
children themselves prior to the commencement of the study. This study was approved by
the university ethics review board.

2.2. Procedure

Participants performed tests individually in a quiet room of their kindergarten. Chil-
dren were tested on one lying task, one ToM task, and one Affective Situations Test for
Empathy. The order of the tasks was counterbalanced across participants.

2.2.1. Hide-and-Seek Task (Other-Benefiting Lie Task)

We used a modified hide-and-seek task to assess children’s other-benefiting lies [31].
Children were informed by the experimenter that they would participate in a game on
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behalf of another child who could not be present. In the task, children needed to complete
practice trials to learn the rules of the hide-and-seek task and then started the test trials.
In the practice trials, children were required to hide a prize in one of two cups. The cups
were upside down on the table, with a “window” on the side facing the children which
only allowed children to see the inside of the cup. The experimenter provided a clear
explanation of the game’s rules to the children. When the experimenter guessed correctly,
the experimenter was declared winner of the game and was allowed to keep the prize.
When the experimenter guessed incorrectly, the children were declared winners of the
game and were allowed to keep the prize. After the child had hidden, the experimenter
guessed where the prize was. After the experimenter had made the choice, the experimenter
asked the child whether he/she could get the prize. Only when children could answer the
questions correctly, they were allowed to play the formal game.

After the warm-up, children were shown a photo of another child who was of the
same age and gender as them, the experimenter told the children that the child, named
Huahua (for boys) or Feifei (for girls), had the opportunity to win 10 prizes by playing
a hide-and-seek game. However, he/she could not come to play, so the other children
could play the game on his/her behalf. If the prize hidden by the child was found by the
experimenter, Huahua could not obtain the prize; otherwise, Huahua could get the prize.
Then, the child played 10 formal trials to win the prizes for Huahua. In each of the 10 trials,
while the experimenter had her eyes closed, the children concealed a prize inside one of two
cups. Upon the children’s declaration that they had concealed the prize, the experimenter
opened her eyes and inquired, “where did you stash the prize?”; the experimenter always
guessed the cup that the children had indicated. When children truthfully pointed to the
cup where the prize had been hidden, it was considered truth-telling (scored 0). Conversely,
if they indicated the empty cup, it was regarded as lie-telling (scored 1). The lying score
varied between 0 and 10.

2.2.2. ToM Scale

A Chinese version of the ToM Scale [27] was used to assess the children’s ToM un-
derstanding. The Chinese edition closely resembles the North American version, with
the only difference being the substitution of character and object names with ones that
resonate with Chinese children [32]. The scale includes six subtasks: Diverse Desires [33,34],
Diverse Beliefs [35], Knowledge Access [36], False Belief [37], Belief-Emotion [38], and
Hidden Emotion [39]. Diverse desires pertain to the acknowledgement of the fact that
individuals may possess desires different from one’s own, diverse beliefs pertain to the
recognition of the fact that others may hold different beliefs from one’s own, knowledge
access pertains to the understanding of the fact that people may not necessarily have equal
access to information, false belief pertains to the understanding of the fact that others may
hold incorrect beliefs about a given situation, belief-emotion pertains to the capacity to
anticipate an emotional reaction within the context of a false belief, and hidden emotion
pertains to the ability to predict an emotional feeling hidden or not. Each task involved
a story. The experimenter read the story to the child and asked two questions, including
a warm-up or control question along with its target question, and if children answered
both questions correctly, they received 1 point. As an example, for the diverse desires
assessment, the researcher presented two images of food—an enticing cookie and a healthy
carrot—and asked the child to indicate their preference. After the child had made their
choice, the researcher introduced another child named Xiaofang, stating that Xiaofang
preferred the item not selected by the participant. The researcher then inquired about
which item Xiaofang would choose. Hence, the cumulative scores ranged from 0 to 6 [32].

2.2.3. Affective Situations Test (Empathy Task)

The Affective Situations Test [25] is widely used to test children’s empathy in the early
and middle childhood years. In the current study, it was used to assess children’s cognitive
and affective empathy. There were four stories used for four affects: happiness (birthday
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party), sadness (a lost rabbit), fear (frightening dog), and anger (the toy snatcher). Each
story was recorded in a voice that contained emotion, which was consistent with the affect
reflected in the story.

Four stories with pictures were shown to the child with the recording in random order.
After each story, the child was asked two questions. One was “how does the protagonist
feel” (cognitive empathy) and another was “how do you feel” (affective empathy). For
each question, if the child’s answer corresponded to what the story had described, he/she
obtained 1 point. Thus, scores for cognitive and affective empathy both ranged from 0 to 4.

2.2.4. Data Analyses Plan

First, we used descriptive analyses to assess children’s other-benefiting lying fre-
quency for each age group, and then a one-way ANOVA was conducted to examine
whether children’s tendency to tell other-benefiting lies differed across age groups (hypoth-
esis 1). Multiple comparisons were corrected by Bonferroni correction. Second, Pearson
correlations and a hierarchical linear regression were conducted to examine whether chil-
dren’s ToM scores and empathy scores predicted their other-benefiting lying behavior
(hypothesis 2).

3. Result

Preliminary analyses showed no significant correlation between gender and children’s
lying frequency, and between gender and cognitive abilities (ps > 0.10), so all reported
analyses collapsed across gender.

3.1. Children’s Other-Benefiting Lies

A total of 57.7% of the children lied at least once, lying, on average, 4.25 times (10 trials
in total). Specifically, the lying frequency for 3-, 4- and 5-year-olds was 1.66, 4.97, and 6.70,
respectively (for details, see Figure 1).
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Lying Score
o

3—yealr—olds 4—yealr—olds 5—yealr—olds
Age Group

Figure 1. Scores of children’s other-benefiting lies in each age group.
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To examine the effect of age on the children’s other-benefiting lying behavior, a one-
way ANOVA was conducted with age (3, 4, and 5 years) as the independent variable and
children’s lying score as the dependent variable. There was a significant main effect of
the age group, F (2, 109) =17.67, p < 0.001, 11?, = 0.25. Follow-up analyses with Bonferroni
correction revealed that 3-year-olds told fewer lies (M = 1.65, SE = 0.48) than 4-year-olds
(M =497, SE = 0.76, p < 0.01) and 5-year-olds (M = 6.70, SE = 0.63, p < 0.001), while
the difference between 4-year-olds and 5-year-olds’ other-benefiting lying frequency was
marginally significant (p = 0.059) (see Table 1). This result is consistent with hypothesis 1.

Table 1. Lying score, ToM, and empathy by age group (M, SD).

Age Group Difference ?

Age Group 3-Year-Olds 4-Year-Olds 5-Year-Olds F
P
n 41 35 33
Lying score 1.66 (3.05) 4.97 (4.48) 6.70 (3.63) 20.59 <0.001
ToM Diverse Desires 0.98 (0.16) 0.91 (0.28) 0.94 (0.24) 0.30 0.742
Diverse Beliefs 0.59 (0.50) 0.94 (0.24) 0.94 (0.24) 17.42 <0.001
Knowledge 0.71 (0.46) 0.86 (0.36) 0.88 (0.33) 1.99 0.139
Access
False Belief 0.10 (0.30) 0.54 (0.51) 0.85 (0.36) 30.71 <0.001
Belief Emotion 0.34 (0.48) 0.51 (0.57) 0.88 (0.33) 31.87 <0.001
Hidden
Emotion 0.17 (0.38) 0.34 (0.48) 0.30 (0.47) 1.09 0.339
Cognitive Empathy P 233 (82) 2.72 (1.10) 3.46 (.69) 8.96 <0.001
Affective Empathy b 1.67 (.98) 248 (1.12) 2.96 (1.00) 7.52 0.001

Note. # The analysis of variance (ANOVA) results for the main effect of age group. b. Some of the children could
not understand the story and their data on empathy were excluded. The remaining sample sizes were 15, 29, and
28 for each age group. The main effect of the age group was tested.

3.2. The Relation among Children’s Other-Benefiting Lies, ToM, and Empathy

To explore the relation among children’s other-benefiting lies, ToM, and empathy,
partial correlations were conducted between scores of other-benefiting lies and ToM scores,
and between scores of other-benefiting lies and empathy scores. The results showed that,
after controlling for age (see Table 2), children’s other-benefiting lie scores were positively
correlated with their understanding of false belief (r = 0.27, p = 0.024) and their cognitive
empathy scores (r = 0.29, p = 0.014).

Table 2. Partial correlations between other-benefiting lying score, ToM, and empathy (controlling for
age).

1 2 3 4 5 6 7 8 9
1. Lying score -
2. Diverse desires 0.08 -
3. Diverse beliefs 0.19 0.18 -
4. Knowledge access 0.13 —0.03 0.07 -
5. False belief 027 * 0.06 0.16 0.06 -
6. Belief emotion 0.14 0.05 0.12 —0.02 0.23 -
7. Hidden emotion —-0.07 -0.15 —-0.26* 0.16 0.08 —0.06 -
8. Cognitive empathy 0.29 * 0.14 —0.14 0.06 0.06 0.21 —0.05 -
9. Affective empathy 0.14 —0.03 —0.06 —0.05 0.26 * 0.02 —-0.23 0.33 ** -

Note. * p < 0.05, ** p < 0.01.

To further examine the influence of ToM and empathy on children’s other-benefiting
lies, a hierarchical linear regression was conducted with scores of other-benefiting lies as the
predicted variable. Age was entered into the model in the first block, followed by scores of
different ToM in the second block, and scores of empathy in the third block. Results showed
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that the first block was significant, AF (1, 70) = 19.82, A R%Z=0.23, p <0.001, indicating that
older children’s propensity to engage in other-benefiting lies increased (8 = 0.48, t = 4.45,
p < 0.001). The second was also significant, AF (1, 69) = 5.75, ARZ? = 0.06, p =0.019, and
the remaining subscale of ToM was false belief, f = 0.29, t = 2.40, p = 0.019, indicating that
children who had a better understanding of false belief told more other-benefiting lies. The
third block was also significant, AF (1, 68) = 5.01, ARZ =0.05, p = 0.029, and the remaining
subscale of empathy was cognitive empathy, g = 0.25, t = 2.24, p = 0.029, indicating that
children who had better cognitive empathy skills told more other-benefiting lies, which is
consistent with hypothesis 2 (see Table 3).

Table 3. The results of the hierarchical linear regression on other-benefiting lying scores.

Variable B t p AR? AF
Block 1 Age 0.48 4.45 <0.001 0.23 19.82 ***
Block 2 False belief 0.29 2.40 0.019 0.06 575*
Block 3 Cognitive empathy 0.25 2.24 0.029 0.05 5.01*

Note. * p < 0.05, *** p < 0.001.

4. Discussion

The present study examined other-benefiting lying behavior in 3-5-year-old preschool
children and its relationship with ToM and empathy. To date, research on children’s
prosocial lying behavior mostly focuses on polite lie-telling behavior. Given that lying to
help others gain benefits is prevalent in adults [18], it is important to examine how this
other-benefiting lying behavior develops and what factors are essential to its development.
Our results showed that 3-year-old children rarely engaged in other-benefiting lies and,
as age increased, 4-5-year-old children tended to engage more in other-benefiting lying
behavior. In addition, we found a significant positive correlation between children’s other-
benefiting lies and their ToM and empathy abilities.

First, we found that 3-year-old children told very few other-benefiting lies in the high-
and-seek task (1.66 out of 10, on average), but children’s tendency to tell other-benefiting lies
increased with age, and children told other-benefiting lies in more than half of the test trials
at the age of 5 (6.70 out of 10, on average). These results (in line with hypothesis 1) suggest
that children are more likely to tell other-benefiting lies as they grow older. This finding is
consistent with research which found that children become more concerned with the needs
of others as their age increases [15]. Talwar et al. [17] examined 3-6-year-old children’s
other-benefiting lying and found that 45% of children were willing to tell other-benefiting
lies and that children became more likely to lie as their age increased. Thus, our results
pattern is similar to findings from Talwar and colleagues, although the paradigm they
used is different from ours. In addition, previous studies found that children’s tendency to
tell a polite lie increases with the children’s age [10]. These results together demonstrate
that children’s prosocial lying increases with age regardless of whether the prosocial lying
occurs to be polite or to help others gain benefits. One possible reason for this increased
tendency to exhibit prosocial lying behavior is that, as age increases, children are more
likely to value prosocial lying positively and behaving accordingly [8]. Further studies
should investigate the relation between children’s actual other-benefiting lying and their
judgment about that kind of lying to test this hypothesis.

Second, we found that children’s ToM significantly predicted their other-benefiting
lying behavior. Specifically, the false belief understanding component of ToM predicted
other-benefiting lying in preschool children. This is because children require the ability to
implant a false belief in others to successfully deceive them [3]. This finding is consistent
with previous research which showed that children’s prosocial lying such as polite lying
is related to false belief understanding [8]. It should be noted that previous research
has shown a significant positive correlation between preschool children’s antisocial lies
and false belief understanding [40]. These results suggest that lying, regardless of the
motivation, requires the cognitive process of ToM. However, our result is not consistent
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with the findings from Talwar et al. [19], in which they did not find a significant correlation
between children’s other-benefiting lying and false belief understanding. One possible
explanation is that, in their study, other-benefiting lying required children to compromise
their interests, which may have led even children with ToM abilities not to engage in
other-benefiting lying; hence, the lack of correlation between the two.

In addition, we found that preschool children’s empathy, especially cognitive empathy,
predicted their other-benefiting lying behavior, a finding which supports hypothesis 2.
Specifically, children who could understand others” emotional states were more likely to
engage in other-benefiting lying. In the current paradigm, children are aware that the
child who did not come to play will be happy/sad if he/she can get/not get the stickers.
Understanding these emotional states may drive children to tell lies to help the child obtain
the sticker. This result is consistent with previous findings. For example, Nagar et al. [26]
found that other-benefiting lying in 7-11-year-old children was related to cognitive empathy,
indicating that cognitive empathy may be an internal motivation for altruistic lying [23,26].
The present findings suggest that young children are similar to school-age children in that
their other-benefiting lying behavior is also related to cognitive empathy. This discovery
suggests that cognitive empathy may reflect children’s other-oriented motivation to some
extent [11,26].

There are some limitations to this study. Firstly, the results were based on the cultural
background of China. Cross-cultural studies have found that children’s moral understand-
ing and evaluation of prosocial lies differ between the Chinese and Western cultural back-
grounds [8]. Given the significant positive correlation between lying behavior and moral
evaluation of lying, future studies should further explore the influence of different cultures
on children’s other-benefiting lying behavior. Secondly, this study was a cross-sectional
study. Future longitudinal studies are required to explore the possible causal relationship
among ToM, empathy, and other-benefiting lying in children (e.g., [17]). Thirdly, several
previous studies have shown that children’s prosocial lying behavior is related to their ex-
ecutive function abilities. For example, Williams [13] found that 6-12-years-old children’s
prosocial lying is significantly correlated to their inhibitory control and working memory
abilities. Future studies should also examine the relation between executive function abili-
ties and children’s other-benefiting lying. Lastly, this study only examined cognitive factors
(ToM and empathy) that may affect children’s other-benefiting lying behavior, but previous
research has shown that social and situational factors such as social class can also affect
children’s lying behavior [41]. Thus, future studies should further explore how social and
situational factors influence children’s other-benefiting lying.

In summary, research on children’s other-benefiting lying behavior is helpful in under-
standing how children resolve conflicts between different moral norms, such as honesty
versus helping others. The present study found that 3-year-old children were less likely to
tell other-benefiting lies, but the tendency to tell other-benefiting lies increased significantly
with age, with 5-year-old children telling other-benefiting lies in more than half of the
total trials. Furthermore, this study found positive correlations among children’s other-
benefiting lying and their ToM understanding and cognitive empathy ability, indicating
that cognitive factors play important roles in the age-related changes in children’s other-
benefiting lying. These results not only provide evidence of how cognitive factors influence
children’s other-benefiting lying, but also have important implications for teachers and
parents in relation to the guiding of children in the development of a correct understanding
of other-benefiting lies.
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Abstract: The global proliferation of video games, particularly among children, has led to growing
concerns about the potential impact on children’s social development. Executive function is a
cognitive ability that plays a crucial role in children’s social development, but a child’s age constrains
its development. To examine the association between video game engagement and children’s social
development while considering the mediating role of executive function and the moderating role
of age, a questionnaire was distributed to a sample of 431 parents. The results revealed a negative
relation between video game engagement and social development in children, with executive function
found to mediate this relation fully. Additionally, the negative association between video game
engagement and executive function became more pronounced as children grew older. In light of these
findings, it is advisable to adopt proactive strategies to limit excessive video game use, consider the
developmental characteristics of children at different ages, and prioritize the promotion of executive
function to facilitate social development among children.

Keywords: child; electronic game; social behavior; executive function; age

1. Introduction

Video games have rapidly emerged as a prevalent facet of children’s daily experiences
globally. Their appeal to children can be attributed to features such as engaging content,
immediate feedback, user interactivity, broad media accessibility, and applicability across a
diverse age spectrum [1]. A study by Liu et al., encompassing urban and rural populations
in China, revealed that 96.1% of children had encountered video games by the age of six.
Alarmingly, within this cohort, 36.3% of children engaged in sessions exceeding an hour,
with some sessions surpassing eight continuous hours [2]. Alanko noted that a mere 10%
of U.S. children aged over two years remain unexposed to video games. Furthermore,
youth between 8 and 17 years reportedly dedicate an average of 1.5 to 2 h daily to such
digital pursuits [3].

The term “video games” describes games played on audiovisual devices that follow
a particular narrative [4]. In English, “video game” and “electronic game” are often used
interchangeably, although the latter encompasses all interactive games played on electronic
devices. Given the ubiquity of video games within the realm of electronic games, “video
game” has become the predominant term for such digital entertainment in English [5].
Previous research primarily relied on objective metrics, such as duration and frequency,
to quantify individuals’ interactions with video games [6]. To provide a more nuanced
understanding of children’s interactions with video games, the metric of “video game
engagement” has been proposed. This concept delineates the intensity of individuals’
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motivation and cognitive-emotional stimulation during gameplay [7]. Qu et al. expanded
on this by categorizing “video game engagement” into four dimensions: interest in the
activity, focus during play, challenges in discontinuation, and social disengagement [8].

The Ecological Techno-Microsystem Theory articulates that diverse media environ-
ments, encompassing the use of communication, information, and recreation technologies
(i.e., the techno-subsystem), act as an immediate system, profoundly impacting multiple
facets of children’s development, including their social, emotional, physical, and cognitive
growth [9]. As a form of new media highly favored by children, video games have long
been debated regarding their impact on child development. Some argue that video games
may positively affect individuals’ cognitive, motivational, emotional, and social develop-
ment [10,11]. However, evidence suggests that video games, particularly those marketed
to young children, can adversely affect academic functioning and child development [12].
In their seminal work, Raventos and Belli shed light on the long-standing biases shaping
the perception of video games. They pointed out the historical tendency to focus on the
purported negative impact of gaming on youth and society [13]. The authors advocate
for a more nuanced, evidence-based understanding of gaming’s societal and individual
effects. Consequently, elucidating the impact of video gaming on child development is
vitally important, particularly in a post-pandemic society grappling with the long-term
consequences of substituting technology for face-to-face interactions.

Notably, the COVID-19 pandemic has fueled an uptick in video game engagement.
Supporting this observation, Chen et al. observed that pandemic-induced school closures
and limited outdoor activities led to heightened video game exposure among children [14].
Similarly, during the peak of these closures, Donati et al. documented a notable surge
in children’s video game usage [15]. Research by Zhu et al. revealed that in a sample of
2863 children and adolescents, 18% engaged in gaming for over three hours per day [16].
Shoshani et al. corroborated this pattern, finding increased gaming among 1537 Israeli
youth during the pandemic, a notably pronounced trend for children with ADHD [17].
Werling et al. assessed shifts in media usage through parental reports at three time points
(before the blockade, during the blockade, and within 1-2 months afterward), highlighting
a 46% increase in children’s media consumption, including video games, during lockdown
periods [18]. Given the surge in children’s video game engagement during the pandemic,
this study aims to investigate its associations with cognitive and social development,
especially in a societal context increasingly shaped by technology-driven youth behavior.

1.1. Video Game Engagement and Children’s Social Development

“Social development” refers to the unique psychological characteristics of an individ-
ual that are formed on a physiological basis as they participate in social life and interactions.
This term encompasses adherence to societal norms, emotional stability, social awareness,
familial bonds, and peer relationships [19]. Positive social development during childhood
is correlated with favorable social adjustment, effective interpersonal interactions, academic
success, and cognitive capacity in subsequent stages of life [20,21]. Thus, understanding the
determinants influencing children’s social development is imperative. Extensive research
underscores video games’ substantial influence on children’s social development [22,23].

The impact of video games on children’s social development is a topic of debate. Sev-
eral studies have suggested that video games foster positive outcomes in children’s social
growth. For example, Yilmaz and Griffiths posited that the diverse interactions facilitated
by pro-social video games bolster the development of children’s peer relationships [24].
Concurrently, other scholars have emphasized the role of video games in enhancing social
interaction and collaborative efforts [25]. Many of these games feature multiplayer func-
tionality, fostering improved communication and cooperative skills among children [26].
In consonance with this view, Raventods and Belli indicated that gaming environments
enable players to forge friendships and establish shared interests, catalyzing the genesis of
novel social bonds [13]. Furthermore, certain video games are geared towards bolstering

196



Behav. Sci. 2023, 13, 833

problem-solving abilities, analytical reasoning, and innovative cognition, all crucial for
comprehensive social development [27].

Nonetheless, academic voices are concerned about the ramifications of heightened
video game engagement on children’s social development [6]. Davis et al. asserted that
children deeply immersed in video games often exhibit increased aggressive behaviors and
notable social inadequacies [28]. The General Learning Model postulates that individuals
deeply engrossed in video games might develop an addiction-like relationship with the
medium, consequently impeding their social development [29]. This model suggests that
children heavily involved with video games may consistently internalize the game’s content
and mechanics, leading to cognitive and emotional disturbances, including hostility and
indifference [30,31]. Further, Gentile et al., through a biennial longitudinal study, discerned
that augmented social challenges and impulsivity were byproducts of children’s heightened
video game engagement [32]. Thus, excessive video game engagement may negatively
correlate with children’s social development.

Undoubtedly, the pandemic’s influence on individual social development warrants
scholarly attention. To contain COVID-19, numerous governmental interventions, such
as self-quarantine and social distancing, have been put into place [33,34]. However, the
pandemic’s far-reaching implications for all demographics, including children, cannot be
overlooked. Countries like Germany, China, and Bangladesh have reported increased
psychological stress related to health concerns and economic instability [35-37], which
inevitably has a downstream impact on children’s social development [38]. Additionally,
the overwhelming influx of pandemic-related news has heightened anxiety, particularly
among children [39]. Nevertheless, contrasting views exist; Allen et al. found minimal
changes in children’s emotional well-being pre- and post-pandemic when assessed using
Rumble’s Quest [40].

In this complex landscape, infants and young children born or raised during COVID-
19 are of specific concern. Lockdown measures have curtailed their opportunities for
conventional social interaction and development [41]. In this restricted environment,
their engagement with video games becomes a salient point of inquiry. While some
research suggests that video games can offer virtual interactions that teach pro-social
behaviors like sharing and cooperation [42], others argue that excessive gaming could
discourage real-world social engagement, thus impeding social development [43]. In light
of this intricate and multifaceted context, it could be hypothesized that the surge in video
game engagement, especially induced by the pandemic, may adversely affect children’s
social development.

1.2. The Mediating Role of Executive Function

Executive function denotes a higher-order cognitive capacity, facilitating the cohesive
and analytical regulation of an individual’s cognitive processes and behaviors. This capacity
encompasses vital facets such as inhibition, working memory, and cognitive flexibility [44].
These components collectively constitute pivotal constituents within the scaffolding of intri-
cate proficiencies and aptitudes in human development [45,46]. Inhibition is a sophisticated
cognitive process that empowers individuals to quell predominant reactions and counteract
extraneous interference [47]. Working memory pertains to an individual’s proficiency
in continuously retaining, manipulating, and modifying the contents held in short-term
memory [48]. Cognitive flexibility is the disposition to engage in creative ideation, adopt
diverse perspectives, and promptly and adaptively respond to altered contexts [44]. The
underpinning of executive function is closely intertwined with the prefrontal cortical region
of the cerebral apparatus, proffering a substrate for the governance and impetus of human
cognition and comportment. A robust executive function is a prerequisite for ensuring the
progression of an individual’s mental well-being [49].

As children age and accumulate experience, their executive functions undergo rapid
development. Inhibition, for instance, manifests as early as infancy, with its first significant
leap occurring in the preschool years and continuing to improve throughout childhood [50].
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Research indicated that infants could delay eating times, and the ability to delay eating
increases with age. Specifically, 50% of two-year-olds could delay eating for 20 s, 85% of
three-year-olds could inhibit the impulse to eat for one minute, and four-year-olds could
delay eating for up to five minutes [51]. Luria’s tapping test revealed that children between
the ages of four and four and a half showed marked improvements in inhibition, with most
advances occurring before age six. Older children demonstrated faster response times and
higher accuracy rates [52]. Concerning working memory, continuous improvements are
observed from infancy through preschool. Perlman found that prefrontal cortex activation
during a working memory task increased with age in children aged three to seven [53].
Best posited that individual working memory followed a linear trajectory from ages 4 to
14, stabilizing after 16 [50]. In a parallel vein, Ahmed utilized nationally representative
data to exhibit nonlinear growth patterns in working memory performance from ages 3
to 19, with the most rapid growth occurring during childhood [54]. Research on cognitive
flexibility suggests that this skill begins to emerge in children around the age of two and
gradually develops between the ages of three and five [50]. Buttelmann et al.’s study
supports this notion and indicates that cognitive flexibility develops rapidly in preschool
and continues to increase into adolescence [55]. By age 12, children’s cognitive flexibility
levels approximate those of adults [56].

The relation between video games and executive function is a complex and debated
topic in psychology. Some studies argued that video games might have positive effects on
specific aspects of executive function. For instance, Whitlock et al. discovered that engage-
ment with the massively multiplayer role-playing game “World of Warcraft” enhanced
Stroop performance [57]. Similarly, Liu et al. found that video gaming significantly elevated
children’s inhibition abilities; children who had undergone video game training outper-
formed their non-trained counterparts on the Go/No-Go task [47]. Even if they no longer
engage in gaming, individuals who were gamers before adolescence displayed superior
working memory performance, heightened attentional focus, and enhanced information
acquisition capabilities [58]. A meta-analysis by Glass et al. revealed that gaming condi-
tions emphasizing the maintenance and rapid switching between multiple information and
action sources substantially increased cognitive flexibility [59]. Further research indicates
that complex puzzle-based video games, which necessitate strategic planning and refram-
ing, can even augment the thickness of the player’s right dorsolateral prefrontal cortex,
right hippocampal formation, and bilateral cerebellar cortex [60,61], thereby significantly
elevating executive function levels.

Conversely, studies have elucidated that inappropriate exposure to video games could
yield detrimental repercussions for children’s executive function [62]. Cognitive engage-
ment in video gameplay is the mechanism of acute effects on executive function [63]. A
study by Yang et al. unveiled an adverse correlation between the presence of action-oriented
content in video games and a facet of executive function related to inhibition in children [64].
Correspondingly, scholarly exploration has indicated that participating in violent video
games can modulate prefrontal cortical activity while engaging in cognitive inhibition [65].
Moreover, an escalating degree of addiction to video games corresponds to deteriorating
performance in working memory tasks [66]. A systematic review offered empirical evi-
dence that pathological and/or excessive utilization of video games engenders detrimental
outcomes for cognitive processes, encompassing inhibition and decision-making [67]. Simi-
larly, research showed that individuals exposed to video games for 3 h per day showed
reduced inhibitory control compared with those exposed to video games for a limited
amount of time per day. Those overexposed to video games had smaller gray matter
volumes and thinner cortex in the ventral medial prefrontal cortex, along with shallower
dorsolateral frontal sulci [68]. Hence, it can be logically inferred that excessive engagement
with video games may harm children’s executive function, highlighting a critical area for
further investigation and potential intervention.

Empirical evidence illustrates that heightened levels of executive function play a
significant role in children’s social development [69]. A study by Hughes and Ensor
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found that executive function skills, such as inhibitory control and working memory, were
positively associated with theory of mind (ToM) abilities, which involve understanding
others’ thoughts and feelings [70]. Similarly, Ming et al. found that higher levels of
executive function were associated with greater social competence in children [71]. In
contrast, children with poorer executive function also experienced increased isolation and
less engagement with peers on the playground [72]. Ego Depletion Theory posits that
the performance of volitional activities—such as controlling processes, forming choices,
initiating behaviors, and overcoming reactions—requires the expenditure of cognitive
resources [73]. When a child’s executive function is debilitated, the tasks of self-control and
regulation necessitate an atypical abundance of resources. A subsequent depletion of these
resources may lead to an escalation in the child’s aggressive behavior. Empirical studies
have further validated that executive function is a significant predictor of aggression levels
in children, with children exhibiting deficits in this area being more inclined to demonstrate
aggression in social interactions [74]. Given this evidence, it is plausible to hypothesize
that engagement with video games is associated with children’s social development via the
mechanism of executive function.

1.3. The Moderating Role of Age

Video game engagement exhibits a close relation with executive function, and investi-
gating variables that may moderate the association between video game engagement and
executive function holds significant value for enhancing children’s cognitive development.
Among these moderating variables, age has been identified as an essential factor that
may influence this relation [50]. Ecological Systems Theory emphasizes the importance of
considering the systems and contexts that influence child development, including the role
of age. Children’s age is a temporal system interacting with other ecological systems to
shape their development [75]. Research has shown that children’s age relates to their video
game engagement and its relation to executive function [76].

Recent evidence demonstrates a developmental trend in video game exposure, where
older children engage in playing video games more frequently than their younger counter-
parts. A study illustrated that children’s exposure to video games was infrequent before
age two, with average playtime recorded at approximately 20 min per day for children
aged 2-3 years. This duration of exposure exhibited a progressive increase with age, with
those between 5-8 years playing video games for an average of 40 min daily and those
between 8-12 years for approximately 80 min a day [76]. Concordantly, Gentile found
that older students were more prone to report excessive video game playing [77]. These
convergent findings support the notion that older children engage more in video games
than younger children, highlighting the importance of investigating potential implications
for cognitive development and executive function.

In addition to the amount of time of video game exposure, children’s game genre
preferences change throughout their lifespan. The categorization of video games varies
across studies due to differing research objectives and target populations. Traditional
classifications encompass various game types, from strategy and puzzle games to ac-
tion/adventure and simulation games [78]. However, these categories often blur, leading
researchers to develop customized typologies [79]. For example, Yu and Chan grouped
games into four types based on player impact: conventional, exergames, cognitive training,
and VR/simulation games [80]. Eichenbaum et al. tailored their classification to the needs
of school-age children, identifying five game types: role-playing, action, strategy, music,
and puzzles [81]. In the present study, a unique eight-type classification is adopted, specifi-
cally designed to align with the age characteristics of young children and the popularity of
games. The categories are puzzle games, action games, simulation games, art games, sports
games, adventure games, role-playing games, and other games. Video games are dedicated
to meeting the needs of individuals, which change throughout the developmental stages as
they grow in their abilities. For instance, the cognitive skills required for navigating game
challenges are age-dependent; game genres that engage younger children may lose their
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appeal to adolescents [82]. Research has found that brain games that include exploration
and decision-making elements are more popular with preschoolers [81,83]. Conversely,
action-adventure games tend to captivate school-age children [84]. Some research has
concluded that action games require players to focus on fast-paced, complex goals and that
such a requirement may be too demanding for younger children [81].

Childhood is the optimal time to examine whether and how screen time exposure (such
as video gaming) affects executive function development [50,82]. Assessments grounded
in cognitive and neurophysiological methodologies reveal that executive function, though
initially emerging during the foundational years of life, exhibits a marked trend of con-
tinual strengthening and maturation throughout childhood and adolescence [50]. The
development of executive function is a dynamic process influenced by both biological
maturation and environmental factors [50]. Video game engagement, particularly during
the sensitive and formative stages of childhood, introduces a multifaceted environmental
factor that can interact with the biological maturation of executive function. As children
grow older, their likelihood of engaging with video games tends to increase, introducing
a variable that may exert both positive and negative influences on the development of
executive function. On the one hand, select video games can pose cognitive challenges that
stimulate problem-solving capabilities, potentially contributing to executive function de-
velopment [83]. Concurrently, specific games—especially those equipped with educational
components or engineered for collaborative gameplay—have been associated with enhance-
ments in cognitive performance and the cultivation of social skills [1,85]. On the other
hand, excessive exposure to video games, especially those lacking educational value, may
be detrimental, hindering the natural progression of executive function [67]. Consequently,
a child’s age can function as a moderating variable within the connection between video
game engagement and executive function, signifying that age could potentially intensify
this specific association.

1.4. The Present Study

Literature on the association between video game engagement and children’s social
development has predominantly focused on direct effects, leaving a critical gap in under-
standing the underlying mechanisms and moderating factors. Moreover, prior studies
have yet to adequately explore how age may amplify the correlation between video game
exposure and executive function or how video game engagement may deplete cognitive
resources, subsequently affecting social development. Grounded in Ecological Systems The-
ory, which emphasizes the importance of a child’s age, and Ecological Techno-Microsystem
Theory, which emphasizes electronic media’s role as a microsystem influencing develop-
ment, the present study sought to fill this gap by constructing a moderated mediation
model. The study specifically aims to (1) elucidate the direct correlation: rigorously exam-
ine the direct relation between the level of video game engagement and the level of social
development in children; (2) clarify the mediating mechanism: evaluate executive function
as a potential mediating variable in the linkage between video game engagement and social
development in children; and (3) assess age-related moderation: investigate whether the
child’s age moderates the effect of video game engagement on executive function, and, by
extension, social development.

Based on the preceding contextual framework, the present study proposes the follow-
ing hypotheses, visually articulated in the conceptual model shown in Figure 1: (1) An
elevated level of video game engagement in children may be correlated with pronounced
difficulties in social development, signifying a negative relation between children’s engage-
ment with video games and their social growth; (2) executive function serves as a mediator
in the nexus between video game engagement and social development, with an increase in
video game engagement corresponding to a decrease in executive function, consequently
culminating in diminished social development in children; and (3) children’s age could po-
tentially moderate the connection between video game engagement and executive function,
intensifying the association between the two.
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Figure 1. The moderated mediation model.

2. Materials and Methods
2.1. Sample

The present study used convenience sampling, distributing anonymous questionnaires
to teachers in various kindergarten and primary schools across Beijing. Teachers, in turn,
extended the invitation to complete the questionnaires to parents residing with their
children in Beijing. A crucial criterion for inclusion was that the children must have been
exposed to video games. The teachers explicitly communicated this requirement during
the distribution process. For families with multiple children, parents were instructed to
concentrate their responses on a single child engaged in video gaming. The final sample of
children comprised 431 participants, with 227 boys (52.7%) and 204 girls (47.3%), spanning
ages from 3 to 9.7 years, with a mean age of 5.13 years (SD = 1.24). Of the children, 325
were only children (75.4%), and 106 children (24.6%) had siblings. A total of 313 children
lived in cities (72.6%), 82 in towns (19%), and 36 in rural areas (8.4%). Concerning the age
of first exposure to video games, 123 children were exposed before the age of 3 (28.5%), 304
between the ages of 3 and 6 (70.6%), and four after the age of 6 (0.9%).

2.2. Measures
2.2.1. Video Game Engagement

The study employed the Video Game Engagement in Children Questionnaire, initially
developed by Huang et al. and Qu et al. [8,86]. This questionnaire initially consisted of
20 items but was refined to 19 items across four dimensions after exploratory factor analysis
by Qu et al. [8]. The dimensions encompass an interest in the activity, focus during play,
challenges in discontinuation, and social disengagement. The questionnaire was scored
on a 5-point Likert scale, and scores for the entire questionnaire ranged between 19 and
95 points. Higher total scores on the questionnaire indicate higher levels of engagement
in video games. The Cronbach’s alpha coefficient of the overall questionnaire was 0.93.
Furthermore, the questionnaire incorporated a multiple-choice query to discern the types
of games frequently played by children. Options encompassed puzzle games (including
card games and board games, among others), action games (including shooting games,
fighting games, etc.), simulation games (including business management simulations and
vehicle simulations, among others), art games (including music and artistic games, etc.),
sports games (including exergames, among others), adventure games (including interactive
movies, etc.), role-playing games (including MMORPGs, among others), and other types
of games.

2.2.2. Executive Function

The Children’s Executive Functioning Inventory (CHEXI), developed by Torrell, was
used in this study [45]. The inventory has 24 items divided into three dimensions: inhi-
bition, working memory, and cognitive flexibility [87]. The questionnaire incorporated
questions that asked parents about their children’s behavioral performance in daily life
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scenarios (e.g., “Has difficulty refraining from smiling or laughing in situations where it
is inappropriate”). Unlike assessments conducted in a structured laboratory setting, par-
ents’ observations offer a unique and credible perspective, as they are based on children’s
behavior across different scenarios [45]. Participants were instructed to respond to each
item using a 5-point reverse scale because all the items in the questionnaire were phrased
negatively. In this context, a higher score denoted a more pronounced disagreement with
the statement, and a lower score signified more robust agreement. The inventory range of
values is from 24 to 120 points. It was hypothesized that an increment in the total score
would indicate better executive function development. Additionally, the reliability of the
Children’s Executive Functioning Inventory was assessed, resulting in a Cronbach’s alpha
coefficient value of 0.94, suggesting a high level of internal consistency.

2.2.3. Social Development

The Children’s Social Development Scale (3rd edition), devised by Chen, was used
to assess the social development of children [88]. This scale has been widely applied in
China. It comprehensively evaluates children’s social development in various dimensions,
including adherence to social rules, social cognition, volition, life habits, introversion and
extroversion, attachment to family, emotional stability, self-concept, peer relationships,
aggression, independence, honesty and fairness, empathy and helpfulness, competitiveness,
and self-esteem. The scale consists of 60 items and is scored using a 5-point Likert scale.
The total score on the scale spans from 60 to 300. A higher total score indicates better social
development in children. In the present study, Cronbach’s alpha coefficient for the Social
Development Scale was found to be 0.95, indicating good internal consistency.

2.3. Statistical Analysis

Before embarking on inferential analyses, the dataset underwent an initial cleaning
process to address missing values, outliers, and inconsistencies. Preliminary analyses
utilized descriptive statistics and Chi-square and MANOVA tests to understand the types
of games most frequently played by children. The results of the analyses informed the
inclusion of a control variable, action game involvement, which indicates whether a child
frequently engages in action games.

The Jarque—Bera test for skewness and kurtosis was employed to evaluate each vari-
able’s distributional properties. Skewness values ranged from —0.06 to 0.91, and kurtosis
values from —0.07 to 1.25. These outcomes confirm the dataset’s adherence to the assump-
tions of normality, meeting the criteria for ensuing inferential analyses, as corroborated
by Zhang [89].

The study targets primary variables: video game engagement, executive function, age,
and social development. Descriptive statistics and Pearson correlation coefficients were
calculated using IBM SPSS Statistics version 23.0. A moderated mediation analysis was
conducted using PROCESS (version 4.0) software. This analysis employed a bootstrap
method with 5000 resamples, exploring the mediating role of executive function and
the moderating role of age in the relation between video game engagement and social
development. The control variable, action game involvement, was integrated to account
for its potential influence.

3. Results
3.1. Common Method Bias

Using a questionnaire to collect data in this study created a potential susceptibility
to common method bias. Following the recommendations of Podsakoff et al. [90], we
employed Harman's single-factor test to investigate the presence of such bias. The findings
revealed 25 factors with eigenvalues greater than 1. Moreover, the cumulative variance
accounted for by the initial factor amounted to 19.02%, a value that fell below the critical
threshold of 40% [91]. Hence, it can be inferred that this study is not affected by any
significant common method-bias issue.
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3.2. Preliminary Analysis

A descriptive analysis concerning the most played types of video games among
children revealed an average engagement in 2.71 distinct game categories (SD = 1.31,
Minimum = 1, Maximum = 8). A Chi-square analysis substantiated that puzzle games
were most prevalent among children, succeeded by action, simulation, art, role-playing,
and other game genres. Comparatively, adventure and sports games had a less frequent
engagement, x> = 642.11, p < 0.001.

Further statistical scrutiny employing MANOVA tests (refer to Table 1) disclosed that
children who habitually engage in action games manifested elevated levels of video game
engagement (action gamer: M = 56.94, SD = 13.93; non-action gamer: M = 52.76, SD = 12.07)
and diminished executive function scores (action gamer: M = 70.48, SD = 14.69; non-action
gamer: M =74.70, SD = 14.06) compared to their counterparts who rarely indulge in such
activities. Age-wise, children who recurrently partake in puzzle games tend to be younger
(M =5.07 years, SD = 1.19) than those who do not (M = 5.45 years, SD = 1.40), while the
converse holds for action games (action gamer: M = 5.30 years, SD = 1.27; non-action gamer:
M =5.04 years, SD = 1.21). No observable disparities were discerned for children who
frequently or infrequently engage in other gaming categories regarding their levels of video
game engagement, executive function, social development, or age. Consequently, to control
for the possible confounding effects of game types on the interrelationships between video
game engagement, executive function, social development, and age, whether individuals
frequently engage in action games (named action game involvement) was incorporated as
a control variable in ensuing model-based analyses.

Table 1. MANOVA analyses evaluating disparities in key variables based on children’s inclination to
play specific game genres often.

Response F Value
Game Genre Percent of Cases (1 = 431)
n Percent VGE EF SD Age
Puzzle 362 31.05% 83.99% 2.08 0.33 0.52 5.64 %
Action 144 12.35% 33.41% 10.32 *** 8.40 ** 2.58 4.02*
Simulation 139 11.92% 32.25% 0.18 0.74 1.86 0.86
Art 134 11.49% 31.09% 0.22 1.79 3.02 1.11
Sports 39 3.34% 9.05% 0.94 2.08 0.93 1.46
Adventure 91 7.80% 21.11% 1.84 0.75 0.03 0.63
Role-playing 129 11.06% 29.93% 1.323 1.75 0.22 0.08
Other 128 10.98% 29.70% 1.66 3.39 0.00 0.64
Total 1166 100.00% 270.53%

Notes: VGE = video game engagement, EF = executive function, SD = social development. * p < 0.05, ** p < 0.01,
Rt
p <0.001.

3.3. Descriptive Statistics and Correlation Analysis

Table 2 presents the means, standard deviations, and correlation analysis results for
the primary variables examined in this research. Children’s engagement with video games
exhibited a negative relation with both their executive function and social development.
Conversely, a positive correlation was detected between executive function and social devel-
opment. Furthermore, children’s age positively correlated with their social development.

Table 2. Descriptive statistics and correlations of the main variables.

Variables M SD 1 2 3 4
1. Video game engagement 54.16 12.86 1

2. Executive function 73.29 14.40 —0.65 ** 1

3. Social development 218.82 24.74 —0.15 ** 0.26 ** 1

4. Age 5.13 1.24 0.09 0.05 0.11* 1

Notes: * p < 0.05, ** p < 0.01.
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3.4. Moderated Mediation Effect Test

PROCESS version 4.0, a statistical tool developed by Hayes [92], was used to examine
the mediating role of executive function and the moderating role of children’s age in the
relation between engagement with video games and social development. A Bootstrap test
for confidence intervals was performed on the model to correct for bias, with a replicated
sample of 5000 and a confidence interval of 95%.

3.4.1. The Mediating Effect of Executive Function

Based on the findings in Table 2, statistically significant direct relations emerged
between video game engagement, executive function, and social development. These
outcomes fulfilled the prerequisites for undertaking a mediation analysis. Given that the
preliminary analysis suggests a correlation between action game involvement and increased
levels of video game engagement in children, which may be associated with diminished
executive function, we deemed it crucial to incorporate action game involvement as a
control variable. These findings collectively laid the foundation for proceeding with a
mediation analysis. To examine the potential relation between children’s engagement
in video games and their social development through executive function, we opted for
Model 4 out of the 76 conventional models put forth by Hayes to conduct mediation
effects analysis [92].

The results delineated in Table 3 indicated several significant associations. Firstly, a
discernible negative relation was observed between action game involvement and social
development (f = —0.10, t = —2.13, p < 0.05). Secondly, there was a notable negative
association between video game engagement and executive function (3 = —0.65, t = —17.50,
p < 0.001). Lastly, a positive correlation was detected between executive function and social
development (3 = 0.28, t =4.61, p < 0.001).

Table 3. Test of the mediating effect of executive function.

Result Variable Predictor Variable R R2 F Value B t Value
Social development 0.18 0.03 7.17 ***
Action game involvement —0.10 —2.13*
Video game engagement —0.16 —3.42 %
Executive function 0.65 0.43 160.35 ***
Action game involvement 0.04 1.06
Video game engagement —0.65 —17.50 ***
Social development 0.28 0.08 12.09 ***
Action game involvement —0.11 —241*
Video game engagement 0.02 0.31
Executive function 0.28 4.61 ***

Notes: The variables in the model had been standardized and substituted into the equation. * p <0.05, *** p < 0.001.

In contrast, upon introducing executive function as a mediating variable, the initial
correlation between video game engagement and social development (3 = —0.16, ¢ = —3.42,
p < 0.001) no longer retained its significance (3 = 0.02, ¢t = 0.31, p > 0.05). The findings
indicated a significant mediation effect (ab = —0.35, 95% CI [—0.53, —0.19]), with executive
function acting as a complete mediator between children’s video game engagement and
social development (Table 4). In other words, children who engage in video games more
often are more likely to have impaired executive function, which is detrimental to their
social development.
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Table 4. Analysis of all effects in a mediated model.

Variables Effect Size Boot SE 95% CI

Total effect —-0.32 0.09 [—0.50, —0.13]
Direct effect 0.04 0.12 [—0.20, 0.27]
Mediating effect of executive function —0.35 0.09 [—0.53, —0.19]

3.4.2. The Moderating Role of Children’s Age

Model 7, developed by Hayes [92], was employed to examine the presence of a
moderated mediation effect (Table 5). The mediation model introduced children’s age as a
moderator variable, and action game involvement remains the controlling variable. The
interaction term was associated with executive function, exhibiting a negative coefficient
and, thus, a substantial negative relation ($ = —0.11, t = —3.08, p < 0.01). The finding
indicated that age moderates the relation between children’s video game engagement and
executive function. The moderated mediation model is shown in Figure 2.

Table 5. Test of the moderating effect of children’s age.

Result Variable Predictor Variable R R2 F Value B t Value
Executive function 0.67 0.45 88.33 ***
Action game involvement 0.05 1.27
Video game engagement —0.65 —17.96 ***
Age 0.13 3.57 ***
Video game engagement x Age -0.11 —3.08 **

Notes: The variables in the model had been standardized and substituted into the equation. ** p < 0.01,
%%
p < 0.001.

Executive function

Video game engagement [-------------------- + Social development

Figure 2. A moderated mediation model with standardized regression coefficients. ** p < 0.01,
55 < 0.001.

We also conducted a simple slope analysis to illustrate the role of the interaction term
(Figure 3). In the context of younger children, video game engagement was negatively
associated with executive function ( = —0.55, p < 0.001, 95% CI [—0.65, —0.45]). However,
this negative association between video game engagement and executive function became
more pronounced in older children (3 = —0.76, p < 0.001, 95% CI [—0.86, —0.66]). Impor-
tantly, Figure 3 and its associated interpretations should not be taken as a comparison of
absolute levels of executive function between younger and older children. Instead, the em-
phasis is on how the strength of the negative correlation between video game engagement
and executive function varies with age, becoming increasingly pronounced as children
grow older.
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Figure 3. A simple slope for interaction between video game engagement and children’s age in
executive function.

4. Discussion

In today’s media-saturated environment, video games have become a fundamen-
tal component of children’s daily experiences. However, scholarly perspectives on the
implications of video games for children’s development remain diverse [5]. A cohort of
researchers holds a favorable opinion towards video games, arguing that video games
provide opportunities for children’s cognitive [93-96], social [97,98] and emotional [99,100]
development. Conversely, other scholars have underscored potential detriments, suggest-
ing that video games can adversely influence children’s physical health [101,102], academic
performance [103,104], and social skills [28,105]. A comprehensive scientometric and
knowledge-mapping analysis regarding the impact of video games on child development
revealed that contemporary research recognizes video games as a double-edged sword
concerning child development [5]. Specifically, this research has elucidated that excessive
engagement in video games may harm various dimensions of child development.

4.1. Video Game Engagement and Social Development

This study revealed a negative correlation between video game engagement and
social development. Notably, children who engage more in video games exhibit poorer
social development. This finding is consistent with Hypothesis 1 of the research. In
a systematic review, the authors noted that people engage in video games for several
reasons [106]. At the social level, game engagement is associated with relationships.
Players are motivated by the need to connect and be approved by friends, and social
interaction impacts game engagement [106]. However, as engagement with video games
intensifies, the close and enduring connections formed between participants within the
gaming environment may create a displacement effect. Such an effect could reduce the
quantity and quality of offline communication, resulting in a diminished social circle
and difficulties in developing or sustaining social and emotional skills [107,108]. Prior
research has consistently observed that children’s interest and focus on video games often
lead to challenges in disengaging from the games. Such deep engagement with video
games diverts time and energy from real-world social interactions, subsequently negatively
influencing social development [109].

According to the Reduced Social Cues Theory, the diminution of social cues within
online communities can weaken social norms and constraints, giving rise to an online disin-
hibition effect [110,111]. This phenomenon may cause individuals to express themselves in
ways they typically avoid in face-to-face interactions, including heightened aggression and
abnormal behaviors [112]. Moreover, prolonged exposure to video games may increase the
risk of internet addiction among children, leading to greater investment in gaming and
subsequent social avoidance. This misalignment with real-world interactions can result in
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diminished socialization and well-being [113]. The influence of violent video games may
further compound this issue, contributing to increased aggression in children. Research
has demonstrated that even short-term exposure to violent content can elevate percep-
tions and behaviors related to aggression [105]. Cumulatively, children’s engagement with
video games can manifest in detrimental ways, affecting emotional states, social cognition,
aggression, and self-esteem and significantly impeding their social development.

The COVID-19 pandemic has significantly complicated these dynamics, particularly in
China, where stringent social restrictions have existed for extended periods. Measures like
school closures and home quarantines have curtailed children’s opportunities for physical
activities and interpersonal interactions. This has led to increased video game engagement,
with studies by Alsaad et al. and Mohan et al. showing a significant rise in the duration of
children’s video game activities during quarantine [114,115]. Notably, this increase varied
by age; children older than 12 months showed a rise in media usage, whereas those younger
than 12 months remained relatively stable [116,117].

The pandemic’s influence has also been profound on the social development front.
Home quarantine has led to various psychological issues in children, including reduced
social interactions and emotional well-being [118]. Wise’s research revealed that infants
born during the pandemic exhibit weaker social skills than those born before [119]. Similarly,
a study by Deoni et al. suggests a decline in cognitive abilities among children born during
the pandemic relative to those born prior to its onset [120]. The researchers speculate that
this decline may be due to the ubiquitous wearing of masks in public places, schools, and
daycare centers, which could potentially impact the development of attachment and social-
emotional processing skills, thereby affecting their social and emotional development.
Furthermore, Teng et al. found that social restrictions increased levels of video game
disorders in children, negatively impacting their social and emotional well-being [121]. In
line with this, Alsaad et al. reported that 20.4% of children became more introverted, and
14.5% became more aggressive after playing video games during social restrictions [114].

Our study also found that action games significantly increase children’s engagement
in video games and negatively predict their social development. This finding is supported
by other studies indicating that action games can be particularly engrossing due to their
rich visual and auditory stimuli, unpredictable actions, and immediate reward mechanisms.
However, they can also reduce players’ empathy and increase aggressive behavior [122].
Long-term exposure to action games may lead to negative emotional states in slower-paced,
less stimulating social environments [123].

4.2. The Mediating Role of Executive Function

Our findings corroborate that executive function serves as a full mediator in the
relation between video game engagement and social development, thereby substantiating
Hypothesis 2. Specifically, the study identified a negative correlation between reported
video game engagement and the level of executive function, revealing that excessive
involvement in video games may be associated with impairment in executive function.
This impairment in executive function, in turn, is linked to detrimental social development.
These insights underscore the importance of measured playtime and diligent supervision,
all essential in fostering a child’s balanced and healthy development of executive function
and socialization.

Video game engagement was negatively associated with children’s executive func-
tion. Grounded in Reinforcement Sensitivity Theory, this phenomenon can be understood
through the behavioral activation system, which orchestrates an individual’s behavior in re-
sponse to rewards, often leading to increased behavioral persistence and impulsivity [124].
Playing video games is perceived as a rewarding behavior, and the brain’s intrinsic reward
mechanism fuels children’s engagement with video games [125-127]. However, when this
engagement becomes excessive, it may diminish an individual’s inhibition. High levels
of play engagement can lead to extended playtime and diminished connectivity within
the frontal regions of the brain, resulting in impaired behavioral inhibition [105,128,129].
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This perspective aligns with findings from studies on individuals with Internet gaming
disorder [126,130], further underscoring the complexity of the relation between video game
engagement and executive function. Additionally, children who frequently engage in action
games exhibit lower scores in executive function. This observation is partly explained by
research from West et al., who found that habitual engagement in action games is associated
with reduced gray matter in the hippocampus, a crucial brain area for working memory
cognitive functions [131].

The connection between executive function and social development lends credence
to the Self-Depletion Theory. This theory posits that when executive function becomes
impaired, the individual expends remaining cognitive resources to self-regulate and re-
pair, consequently depleting the reserves that would otherwise be available for social
development. Neurological evidence indicates that the prefrontal lobe plays a pivotal
role in constraining the level of executive function and individual social development
sub-functions, such as emotion regulation, social interaction, and social cognition [132-134].
Therefore, any impairment in executive function is likely to have cascading effects on social
development. Conversely, a well-developed executive function furnishes the essential
cognitive resources required to participate in intricate social interactions and comprehend
others’ mental states [70]. In a parallel vein, recent research has corroborated that executive
function is indispensable in facilitating adaptive social behavior and meaningful social
interactions [135]. These insights serve as a valuable guide for parents, emphasizing the
necessity of monitoring and controlling the intensity of their children’s engagement with
video games. Parents should safeguard their children’s overall cognitive and social well-
being by taking appropriate measures to avoid children’s excessive or prolonged exposure
to video games.

4.3. The Moderating Effects of Age

A notable finding from the study is the age-moderated relation between video game
engagement and executive function. With increasing age, the negative correlation between
engagement in video games and the development of executive function became more
pronounced, paralleling the intensification of the adverse outcomes associated with im-
paired executive function on children’s social development. These observations support
Hypothesis 3, shedding light on the nuanced interplay between age, video game engage-
ment, and cognitive and social growth. Additionally, our study discovered that younger
children prefer puzzle games, while older children are more inclined towards action games.
This preference aligns with their developmental stages. Puzzle games, characterized by a
slower pace and fewer cognitive demands, are more easily comprehensible and adaptable
for younger children. In contrast, school-aged children are drawn to the stimulation that
action games provide, often viewing victory or defeat as the sole metric for performance
assessment [136]. These games, commonly set in fictional and fantastical worlds, cater to
their heightened curiosity [137]. For older children, the preference for action games was
reported for their challenging nature and as a means to relax and escape life’s worries [137].

Dynamic Systems Theory posits that the development of children’s executive function
is the product of the interaction between children and their environment [138,139]. Unfa-
vorable environmental conditions during childhood can pose significant risks to future
psychological development [140]. Therefore, an increasing number of studies have begun
to focus on the role of age in the relation between media use and adverse cognitive devel-
opment [141]. The age-related intensification of the negative correlation between video
gaming and executive function emerges as a complex phenomenon shaped by develop-
mental and neurological considerations. In the period leading up to adolescence, children’s
engagement with video games tends to increase [76,142], and this pattern is mirrored
by a rise in gaming addiction that follows an inverted U-shaped trajectory, reaching a
peak during adolescence [143]. This progressive escalation in exposure to video games
strengthens the negative association with executive function, creating a more pronounced
effect as age advances.
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Adding to this complexity is the role of the frontal lobe, a region widely recognized for
its crucial contribution to executive function [144]. Long-term exposure to electronic media
can impede the typical development of the frontal lobe [63,145]. The neural developmental
changes that occur during childhood and adolescence may foster an imbalance between
the brain’s emotional centers and the executive control mechanisms housed in the frontal
lobe [146,147]. This imbalance becomes more prominent as children grow older and can be
further exacerbated by excessive engagement with video games.

The study may serve to guide parents and educators in promoting healthy media con-
sumption habits. For example, findings highlight the need to select age-appropriate game
content and understand the nuanced interplay between age and video game engagement.
This age-related intensification also calls for targeted intervention strategies. Tailoring
interventions based on age may lead to the more effective prevention and treatment of
gaming addiction and related cognitive impairments.

4.4. Limitations and Suggestions for Future Research

The current research, focused on the connections between video game engagement
and social development in children, presents valuable insights but also has limitations
that necessitate careful consideration. One such area for improvement is the study’s
confined sample size. Although participants were drawn from several urbanization levels
within Beijing, the generalizability of the findings to other populations may be limited.
Future studies should include a broader and more nationally representative sample to
overcome this constraint, thereby enhancing the applicability of the results across different
sociocultural contexts.

A significant challenge in the current study lies in the absence of a causal experimental
or longitudinal follow-up design, hampering the identification of causal associations among
the variables. This limitation underscores the importance of adopting experimental or
longitudinal methodologies in subsequent investigations, which would provide more
concrete evidence of causality and strengthen the validity of the findings.

Furthermore, our Video Game Engagement Questionnaire should be enhanced to
meticulously quantify the frequency and duration of children’s interactions with various
video game genres and content. Prior research has shown that various game categories,
such as pro-social and cooperative games, positively affect children’s executive function
and social development [148,149]. In contrast, our data reveals a negative association
between action game involvement and both executive function and social development.
Thus, it becomes pivotal for ensuing research to further hone these measurement tools,
ensuring an in-depth grasp of the multifaceted influences of video game types on children’s
developmental trajectories.

In addition to these limitations, other variables could significantly influence the re-
lationship between video game engagement and social development. Ecological factors,
such as parenting styles and socioeconomic status, have substantially impacted children’s
social interactions and video game play [86,150]. Likewise, mental health status and
life stress levels interact with video game exposure, potentially offering trauma-repair
experiences [151,152]. Thus, future research should aim to incorporate these additional
variables as control or moderating factors. This multidimensional approach will enhance
the robustness and generalizability of future findings and contribute to a more nuanced
understanding of the complex relation between video game engagement and children’s
social development.

4.5. Implications

Understanding the complex interplay between children’s engagement with video
games, executive function, age-related factors, and social development is critically im-
portant. This study uncovers a negative correlation between unregulated video game
exposure and executive function, a critical cognitive precursor for social development.
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Further complexity is introduced by the moderating role of age, indicating the necessity of
stage-specific interventions.

In a digital milieu, it is impractical to place ‘digital natives’ in a ‘de-electronic gaming
vacuum’, given that a negligible fraction of children aged 1-13 have never engaged with
electronic media [149,153]. Hence, the role of parents in controlling screen time becomes
particularly vital, especially in light of evidence that children are dedicating up to 6 h daily
to technology [154,155]. Effective parental regulation transcends mere monitoring of the
environment and playtime and requires adhering to age-appropriate media consumption
guidelines. For example, the American Academy of Pediatrics advocates limiting high-
quality media exposure for children aged 2-5 to one hour daily while encouraging parental
co-viewing and guidance [156].

As video games have become an integral part of the daily lives of children who are ‘dig-
ital natives,” parents and educators must consider their role in shaping children’s gaming
habits [1]. The prudent selection of age-appropriate content constitutes a pivotal aspect of
this responsibility. This selection should align with guidelines from reputable organizations
such as the Entertainment Software Rating Board (ESRB) while also considering insights
into the suitability of games for different age groups, which can be obtained from mobile
download platforms like the Apple Store [1]. In this context, the focus should extend
beyond merely limiting exposure to action games to a broader strategy aimed at harnessing
the potential of video games for positive developmental outcomes.

In conclusion, the intricate factors affecting children’s video game engagement require
a collaborative, multi-sectoral approach involving educators, parents, and policymakers.
Regulatory efforts, such as China’s recent limitation on online gaming for minors and the
implementation of real-name registration systems, are examples of regulatory strategies
that can be deployed.

5. Conclusions

The study illuminated a significant and negative relation between children’s engage-
ment with video games and their social development. Executive function emerged as a
complete mediator in this relation, elucidating the underlying mechanisms connecting
video game engagement and social growth. Additionally, the study discerned a moderat-
ing role of children’s age on the relation between video game engagement and executive
function. Namely, the correlation between video game engagement and executive function
intensified with maturation, reflecting a more pronounced connection with age.
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Abstract: The relationship between trait gratitude and subjective well-being is well documented in the
literature. Recently, growing attention has been given to examining which factors are determinants in
the relationship. However, there are no studies to present a comprehensive model of how meaning in
life and self-control jointly play a role in this relationship. This study investigated parallel and serial
mediation of the presence of meaning, the search for meaning, and self-control in the relationship
between trait gratitude and subjective well-being. A total of 764 adolescents (Mg, = 14.10, SD = 1.43,
48.43% males) from three middle schools in China completed a six-item measures of gratitude
questionnaire form, a meaning in life questionnaire, a middle school students’ self-control ability
questionnaire, and a satisfaction with life scale. The study revealed that trait gratitude affected the
presence of meaning and subsequently affected subjective well-being. In addition, trait gratitude
affected self-control through the presence of meaning and the search for meaning, and it subsequently
affected subjective well-being. Therefore, the presence of meaning, the search for meaning, and
self-control played an important role in the positive effects of trait gratitude on adolescent subjective
well-being. The findings were in line with the intrinsic and extrinsic goal theory of gratitude and
provided new insight to inform the improvement of adolescent subjective well-being in the future.

Keywords: trait gratitude; presence of meaning; search for meaning; self-control; subjective well-
being; parallel-serial multiple mediation analysis

1. Introduction

Subjective well-being (SWB) is a crucial predictor of mental health, as it comprehen-
sively assesses the self-perception of the quality of an individual’s life and reflects their
social functioning and adaptation abilities [1]. Traditionally, SWB has referred to an in-
dividual’s overall assessment of their quality of life based on self-established standards,
including two primary components: emotional and cognitive dimensions [2,3]. A higher
level of SWB has been found to be a significant predictor of better physical health, stronger
social relationships, and superior academic or work performance, while lower SWB was
positively correlated with a higher incidence of problem behaviors, including Internet
addiction, aggression, and emotional distress (i.e., depression, anxiety) [4-6].

In previous studies, the intrinsic and extrinsic goal theory explained the effect of
gratitude on materialism and life satisfaction [7,8]. According to the theory of personality
trait, trait gratitude is considered a positive personality trait that has a positive effect
on subjective well-being [1,9]. As a crucial emotional trait of gratitude, trait gratitude
refers to a life orientation that takes notice of the positive and appreciates it [10]. The
intrinsic and extrinsic goal theory of gratitude also suggests that gratitude can enhance an
individual’s SWB by promoting the satisfaction of their intrinsic needs [11]. Adolescents’
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trait gratitude has been found to have a positive correlation with SWB in cross-sectional
studies [12-14]. Meanwhile, longitudinal studies have also supported the notion that trait
gratitude serves as a predictor of SWB [15,16]. Moreover, intervention studies targeting
trait gratitude have affirmed that enhancing an individual’s level of trait gratitude can lead
to a significant improvement in their SWB [10,17]. Adolescence is marked by significant
physical, cognitive, social, and affective transformations attributable to rapid growth and
maturation [18]. Within this age cohort, the development of trait gratitude demonstrates a
consistent amelioration with advancing years [12]. In contrast to their senior counterparts,
students in their early academic years tend to exhibit lower levels of trait gratitude [19].
Hence, within the scope of this study, examining the relationship between trait gratitude
and subjective well-being, and the latent mediation variables among lower grades (age
range = 12-17 years; mean age = 14.10 &= 1.43 years), will furnish fresh insights into the
happiness experienced during this phase of life. Accordingly, we hypothesize that:

H1. Trait gratitude has a positive correlation with subjective well-being.

How does trait gratitude influence subjective well-being? The internal and external
goal theory of gratitude posits that gratitude has the potential to foster the pursuit of
intrinsic aspirations while diminishing the inclination toward extrinsic or materialistic
objectives [12]. That is, a disposition towards gratitude has the potential to stimulate
individuals’ meaningful internal objectives such as finding purpose in life, and it motivates
them to strive towards these goals, ultimately enhancing their well-being [12]. Meaning
in life (MiL) encompasses the subjective understanding, recognition, or perception of
the purpose and significance of one’s existence, as well as an awareness of one’s life’s
mission, purpose, and primary objectives [20]. Gratitude, as a substantial influencer of
MiL, facilitates the acquisition of this sense of purpose [21,22]. For example, individuals
who routinely document moments of gratitude demonstrate higher levels of MiL [23].
Prior studies have additionally shown that MiL significantly impacts subjective well-being,
surpassing mere correlation [24-26].

Nevertheless, MiL. encompasses two dimensions: the presence of meaning, which
pertains to whether individuals perceive their lives as significant in a cognitive sense, and
the search for meaning, which is a motivational component related to the desire to compre-
hend the significance of one’s existence. In terms of the presence of meaning, trait gratitude
displays a positive correlation [27]. A disposition of gratitude fosters an intensified sense
of significance in life, deriving from its independence from external objects and reliance
on perceived value and importance. Those who experience gratitude are more inclined to
discern the value of tasks, invest greater effort towards intrinsic goals, and consequently
experience a heightened sense of the presence of meaning. Seligman [28] explained that
well-being emanates from a life infused with purpose and meaning. Individuals possessing
higher levels of meaningfulness not only experience greater happiness but also exhibit
reduced susceptibility to depression and anxiety. Scholars have consistently discerned a
robust positive correlation between the presence of meaning and subjective well-being [29].
In essence, individuals who acknowledge the presence of meaning tend to experience
heightened positivity, including greater well-being and increased life satisfaction. As for
the search for meaning, trait gratitude demonstrates a positive correlation [27]. However,
the relationship between the search for meaning and subjective well-being has yielded
inconsistent findings, potentially attributable to cultural divergences. Chinese individuals
are predominantly shaped by Confucian cultural thoughts, which underscore a sense of
duty in the world and promote a transcendent spirit in the face of setbacks. In the process
of pursuing the meaning of life, it is an active and enjoyable attitude. Therefore, Chinese
people tend to have higher levels of positive emotions such as subjective well-being when
seeking meaning [25]. According to meaning management theory, people acquire the art of
living a fulfilling life through the exploration and creation of meaning in their lives [30].
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To sum up, trait gratitude exerts a positive influence on MiL, which stands as a pivotal
influencing factor of subjective well-being. Therefore, we assume that:

H2. The meaning in life plays a mediating role between trait gratitude and SWB.

Additionally, the intrinsic and extrinsic goal theory of gratitude posits that a grateful
life orientation contributes to enhancing resistance to external temptation, improving
the ability to manage and control one’s life, ultimately leading individuals to greater
satisfaction with their lives [12,31]. Self-control refers to the ability to overcome impulses,
habits, or automatic responses and regulate one’s thoughts, emotions, and behaviors in
order to achieve goals or adapt to external environments [32]. The literature suggests
that positive emotions can enhance self-control. For instance, Dickens and DeSteno [33]
found that gratitude could enhance self-control rather than inhibit it. That was because
being grateful could enhance the inclination to relinquish current interests and pursue long-
term goals, which necessitates suppressing impulsive responses to short-term objectives.
Meanwhile, individuals with greater self-control are more likely to be well-adjusted and
satisfied with their lives, as well as to achieve greater success and better psychological
regulation [23,34-36]. The broaden-and-build theory postulates that positive emotions
not only broaden one’s experiential scope but also foster the accumulation of valuable
resources [37]. Consequently, this positive feedback loop culminates in an elevated sense of
well-being. The theory of perceived control also posits that individuals with a heightened
sense of control experience greater autonomy and well-being, while the absence of control
may precipitate psychological distress such as depression [38]. In conclusion, the cultivation
of gratitude may enhance the ability to exercise self-control and thereby contribute to
elevated levels of well-being. In this regard, we assume that:

H3. Self-control plays a mediating role between trait gratitude and SWB.

Individuals who perceive their lives as imbued with meaning and value are more
inclined to cultivate a robust internal drive for regulating their external behaviors and per-
formances. This inclination leads them to transcend mere instinctual and impulsive modes
of living [39]. The cognitive-affective system theory of personality [40] posits that personal-
ity traits (such as self-control) are structured according to three categories of social-cognitive
factors: beliefs about control, values and aspirations, and strategies and competencies. A
lucid and steadfast sense of meaning in life molds the objectives individuals pursue and
the methodologies they employ in achieving them. This, in turn, delineates the focal point
of self-control and provides it with impetus [41,42]. This implies that a sense of mean-
ing in life serves as a motivator for individuals to adeptly regulate their emotions and
behavioral patterns, all the while significantly enhancing their self-control [43]. However,
individuals lacking MiL tend to be more susceptible to impulsive instincts. Recent studies
have also indicated that MiL has a positive impact on self-control [44,45]. Individuals who
possess a sense of meaning in life are better equipped to regulate their own behavior and
emotional patterns. As an important psychological mechanism, self-control ability can be
strengthened through increased MiL. Life meaning is a comprehensive set of values that
provides guidance and motivation for adolescents to exercise self-discipline. Consequently,
a heightened sense of the presence of meaning is expected to be associated with enhanced
self-control [44]. As for the search for meaning, scholars have observed that individuals
endowed with a sense of purpose and clear direction are inclined to tackle tasks with a
sense of gravity, aligning their actions with their overarching life objectives through the
reinforcement of self-discipline [46,47]. In sum, individuals’ self-control is influenced by
their meaning in life. Therefore, our last hypothesis is that:

H4. Meaning in life and self-control mediate the relationship between trait gratitude and SWB.
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2. Materials and Methods
2.1. Participants

A total of 764 Chinese adolescent students participated in the study. After omitting
participants with incomplete data (i.e., missing values), in the data analysis, 737 valid
questionnaires were obtained, including 357 (48.43%) males and 380 females (51.56%). They
ranged in age from 12 to 17 years, with a mean age of 14.10 (SD = 1.43) years.

The current investigation obtained ethical clearance from the Research Ethics Commit-
tee at the primary author’s institution and adhered rigorously to the principles delineated
in the Declaration of Helsinki. Informed consent was obtained from school authorities,
parents or legal guardians, and the participating students.

2.2. Instruments

Gratitude Questionnaire Six-Item Form (GQ-6). The Chinese version [48] of the 6-item
self-report measure evaluates one’s propensity to experience gratitude (e.g., “Throughout
my life, I am grateful for so many things”) [49]. A 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree) was used. Higher scores indicated a greater trait
gratitude level. Confirmatory factor-analytic results showed that the one-factor model
fitted the data acceptably: )(2 /df =3.85, SRMR = 0.02, TLI = 0.97, CFI = 0.99, RMSEA = 0.06.
In the current study, Cronbach’s alpha coefficient was 0.651.

Meaning in Life Questionnaire (MLQ). The Chinese version of the MLQ [50] was used
to evaluate MiL. The MLQ had two dimensions: the presence of meaning (e.g., “There is a
clear purpose to my life”) and the search for meaning (e.g., “I am seeking something that will
make my life more meaningful”), each with five items (Steger et al., 2009). A 7-point Likert
scale ranging from 1 (absolutely false) to 7 (absolutely true) was used. The two dimensions
were combined to generate a comprehensive global score. Higher scores indicated greater
MiL. Confirmatory factor-analytic results indicated that the two-factor model fitted the
data acceptably: x?/df = 4.53, SRMR = 0.04, TLI = 0.94, CFI = 0.96, RMSEA = 0.07. The
Cronbach’s alpha coefficient of the presence of meaning and the search for meaning in the
present study were 0.805, 0.825.

Middle School Students’ Self-control Ability Questionnaire. This 36-item self-report mea-
sure evaluates one’s self-control [51]. A 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree) was used. The questionnaire consisted of three dimensions:
the control over emotion (e.g., “I get nervous when I take exams”) with eleven items, the
control over behavior (e.g., “I have cheated in exams more than once”) with fifteen items,
and the control over thinking process (e.g., “I'm easily influenced by the outside world”)
with ten items. The three dimensions were combined to generate a comprehensive global
score. Higher scores indicated a greater self-control. Confirmatory factor-analytic results
indicated that the three-factor model fitted the data acceptably: x2/df = 2.47, SRMR = 0.04,
TLI = 0.90, CFI = 0.91, RMSEA = 0.04. In this study, Cronbach’s alpha coefficient was 0.899.

Satisfaction with Life Scale (SWLS). The SWLS was used to assess the cognitive domain
of subjective well-being [52] and measure individuals’ evaluations on how contented they
were with their lives [53]. The scale included five items (e.g., “My life roughly conforms to
my ideal”). A 7-point Likert scale (strongly disagree to strongly agree) was used to rate
the statements. Higher scores signified greater SWB. Confirmatory factor-analytic results
indicated that the single-factor model fitted the data acceptably: x2/df = 3.85, SRMR = 0.02,
TLI = 0.97, CFI = 0.99, RMSEA = 0.06. In this study, Cronbach’s alpha coefficient was 0.846.

2.3. Data Analysis

In the present study, data were analyzed using SPSS 21.0. The correlational analysis
was carried out to determine the interrelationships among the variables. Mediation analyses
of the relationship between trait gratitude, SWB, the presence of meaning, the search for meaning,
and self-control were performed using the PROCESS version 3.3 procedure (Model 80) [54]
in SPSS 21.0. Indirect effects were considered significant if the confidence intervals did
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not contain a value of 0, and the indirect effects standard errors were estimated using the
bootstrap method with 95% confidence intervals (with 5000 samples) [54].

3. Results
3.1. Common Method Biases

In this study, some items of the questionnaires were reversely scored. In reference to
previous studies [55,56], possible method biases were controlled in the testing procedure.
The Harman single-factor test was used to conduct a statistical analysis of common method
biases. The results showed that there were thirteen factors with characteristic roots greater
than 1. The cumulative variation explained by the first factor accounted for 19.21%, which
was less than 40%. Therefore, it could be concluded that there were no serious common
method biases.

3.2. Descriptive Statistics and Correlations

The descriptive data and correlational coefficients are shown in Table 1. Correlational
analyses demonstrate that SWB was positively correlated with trait gratitude, the presence
of meaning, the search for meaning, and self-control. Trait gratitude was positively correlated
with the presence of meaning, the search for meaning, and self-control. Furthermore, self-control
was strongly associated with the presence of meaning and the search for meaning.

Table 1. Descriptive statistics and correlations among variables.

Variables M SD 1 2 3 4 5
1. Trait gratitude 30.49 5.94 1
2. Presence of meaning 20.20 6.42 0.331 *** 1
3. Search for meaning 24.36 6.03 0.333 *** 0.348 *** 1
4. Self-control 111.99 20.46 0.194 *** 0.424 *** 0.260 *** 1
5. Subjective well-being 20.35 7.08 0.284 *** 0.402 *** 0.205 *** 0.332 *** 1

Note: M = mean; SD = standard deviation. *** p < 0.001.

3.3. Hypothesis Testing

To test the parallel-serial mediation model between trait gratitude and subjective
well-being, the PROCESS macro model 80 was adopted. As shown in Table 2, in stage
1, we examined the overall impact of trait gratitude on subjective well-being (H1). Trait
gratitude was directly positively predicted SWB (3 = 0.284, p < 0.001). In stages 2, 3, and
5, we scrutinized the mediating roles of both the presence of meaning and the search for
meaning in the relationship between trait gratitude and SWB (H2). Trait gratitude was used
as a predictor of the presence of meaning and the search for meaning (3 = 0.311, p < 0.001;
3 =0.320, p < 0.001), but only the presence of meaning (3 = 0.268, p < 0.001) positively
predicted SWB. In stages 4 and 5, we probed into the mediating role of self-control in the
association between trait gratitude and subjective well-being (H3). Self-control positively
predicted SWB (3 = 0.177, p < 0.001), but trait gratitude did not positively predict self-
control. In stages 2, 3, 4, and 5, we explored the serial mediating roles of meaning in life
and self-control in the relationship between trait gratitude and subjective well-being (H4).
Trait gratitude ( = 0.162, p < 0. 001), the presence of meaning (3 = 0.268, p < 0.001), and
self-control (f = 0.177, p < 0.001) all positively predicted SWB. See Figure 1 for details.

Table 3 shows the indirect effects of the presence of meaning, the search for meaning, and
self-control. As shown, the total indirect effects of trait gratitude on SWB were significant
(B =0.124, CI =[0.081, 0.172]), accounting for 43.32% of total effects. Furthermore, there
are three significant indirect effects of the parallel-serial multiple mediation. Firstly, the
presence of meaning mediated the association between trait gratitude and SWB (3 = 0.083,
CI =[0.050, 0.121]), accounting for 29.08% of the total effects. The results partly confirmed
hypothesis 2. Secondly, the result showed that trait gratitude affected SWB via the presence
of meaning and then self-control (i.e., serial mediating effect) (3 = 0.020, CI = [0.010, 0.034]),
explaining 7.05% of the total effects (i.e., serial mediating effect). Thirdly, trait gratitude

221



Behav. Sci. 2023, 13,902

influenced SWB through the search for meaning and then self-control (i.e., serial mediating
effect) ( = 0.006, CI =[0.009, 0.013]), explaining 2.09% of the total effects. Hypothesis 4
was confirmed.

Table 2. Regression analysis.

. Stage 2: Presence of  Stage 3: Search Stage 4: .
Predictor Variables Stage 1: SWB Meaning for Meaning Self-Control Stage 5: SWB
B t B t B t B t B t
Trait gratitude 0.284  7.850 *** 0.311 8.164 ***  0.320 8.401**  0.042 1.066 0.162  4.162 ***
Presence of meaning 0.368  9.130***  0.268  6.210 ***
Search for meaning 0106  2.626**  0.022 0.551
Self-control 0.177  4.315**
R? 0.080 0.100 0.105 0.189 0.212
F 61.624 *** 66.653 *** 70.580 *** 46.290 *** 40.040 ***

Note: ** p < 0.01, ** p < 0.001.

Presence of

Meaning
031177
Tl‘filt """""""""""""" » Self-control — f\l_lb]ect?\'e
Gratitude 0.042 0.177 ell-being
P )
0.320""" 0.022
Search for
Meaning

0.162°

Figure 1. Parallel-serial multiple mediation model. ** p < 0.01, ** p < 0.001.

Table 3. The indirect effects through the presence of meaning, the search for meaning and self-control.

o Relative
Effect Boot SE 95% CI Mediating Effects
Total indirect effects 0.124 0.023 [0.081,0.172] @ 43.32%
Trait gratitude — Presence of meaning — SWB 0.083 0.018 [0.050, 0.121] @ 29.08%
Trait gratitude — Search for meaning — SWB 0.007 0.015 [—0.023, 0.037]
Trait gratitude — Self-control — SWB 0.007 0.008 [—0.007, 0.025]
Trait gratitude — Presence of meaning — Self-control — SWB 0.020 0.006 [0.010, 0.034] # 7.05%
Trait gratitude — Search for meaning — Self-control — SWB 0.006 0.003 [0.009, 0.013] @ 2.09%

Note: CI = bootstrapping confidence interval. # CI does not include zero.

4. Discussion

The current research proposes a parallel-serial mediation model that accounts for
both direct and indirect effects between gratitude and SWB. Firstly, our findings support
hypothesis 1, that higher levels of trait gratitude are positively associated with greater
subjective well-being, in line with the intrinsic—extrinsic goal theory of gratitude. Additionally,
these results replicate previous research indicating that grateful adolescents are more likely
to experience a high quality of life [13,14]. Moreover, it could be inferred from the broaden-
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and-build theory [37] that gratitude can expand individuals’ cognitive flexibility and foster
positive and enduring social and psychological resources, thereby promoting their SWB.

Secondly, the findings partially support hypothesis 2, that trait gratitude is positively
associated with adolescent SWB through the mediation of MiL, which verifies the intrinsic
and extrinsic goal theory again. As predicted, expressing gratitude may lead individuals
to recognize the significance of their lives and subsequently enhance their levels of life
satisfaction, which is consistent with the findings proposed by previous studies [21,27].
Trait gratitude enhances the perception of meaning in life by promoting the savoring
of positive experiences and by strengthening social bonds, thereby providing a sense of
purpose and connection [21,57]. At the same time, the linkage of gratitude to optimism,
resilience, and openness to experiences motivates the desire to explore new possibilities
and discover new sources of meaning and purpose [58-60]. In essence, the appreciative
mindset cultivated through gratitude reveals existing meaning in one’s circumstances, while
also inspiring the search for meaning by orientating individuals towards potential and
growth [61,62]. Through this dual pathway of enhancing present meaning and motivating
the search for meaning, the character strength of gratitude positively influences both the
presence of, and the search for, meaning in life. This phenomenon may be observed in
both Eastern and Western cultural contexts. Studies conducted in both Japanese and
American cohorts have discovered that higher levels of gratitude are associated with
adaptive psychological traits and heightened well-being, while lower levels of gratitude
are linked to negative psychological processes and compromised emotional well-being [63].
Additionally, a disposition towards gratitude increases the likelihood of adopting positive
coping mechanisms and social support, thus ameliorating psychological well-being in both
the United States [64] and China [65]. This implies that the robust psychological benefits
engendered by a disposition of gratitude may be consistent across diverse cultures [63].
Meanwhile, we found that both the presence of meaning and the search for meaning were
positively correlated with well-being indices among Chinese students, which is consistent
with previous meta-analyses [25,29]. However, the mediation role between trait gratitude
and SWB is played solely by the presence of meaning, possibly due to its cognitive nature
in contrast to the motivational aspect of searching for meaning [20,52]. This indicates that
adolescents who possess a disposition of gratitude may be more likely to experience a
heightened sense of purpose and exhibit better psychological adaptation. This indicates
that grateful adolescents who experience a higher presence of meaning are more likely to
exhibit better psychological adaptation, suggesting that the impact of trait gratitude on
adolescent life satisfaction is primarily mediated by cognitive mechanisms. The findings
are consistent with Watkins’ [66] proposition that grateful individuals tend to identify and
amplify positive aspects of events, as well as reinterpret the meanings embedded in these
situations, thereby enhancing their self-understanding and sense of meaning. Moreover,
for Chinese individuals, life itself, to a considerable extent, embodies meaning; they do
not require a distinct objective or mission to derive significance from life [67]. Through
wholeheartedly embracing all life experiences, the Chinese may transcend the confines of
the self, establishing profound connections and resonance with the entire universe. Such
an outlook might compensate for the seemingly limited presence of religious beliefs among
the Chinese, providing a pathway to transcendence akin to what religious beliefs offer in
other cultures [67]. Therefore, higher levels of gratitude could enhance students’ well-being
by raising the extent to which they realize the meaning in their lives.

Thirdly, this study has confirmed hypothesis 4, that both MiL and self-control serve as
serial mediators in the relationship between trait gratitude and SWB among adolescents,
which is consistent with the intrinsic and extrinsic goal theory of gratitude [11]. The findings
suggest that grateful individuals experience greater happiness by enhancing their sense
of life purpose and self-regulation. The possible reason is that grateful individuals are
more likely to perceive the meaning of life, abandon immediate interests, and pursue
long-term interests. During the process, individuals must assess multiple options and
determine the most effective approach to their self-regulation abilities [68]. Adolescents
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who exhibit higher levels of self-control tend to employ more effective strategies in pursuit
of personal goals [69], resulting in greater well-being and life satisfaction [1]. Consistent in
part with previous studies [70], this study further demonstrates that not only the presence of
meaning but also the search for meaning can facilitate students’ self-control improvement. The
cognitive component of MiL exerts a greater influence than the motivational component,
indicating that adolescents with high levels of meaningfulness possess clearer inner goals
that drive them to regulate their thoughts, emotions, and behaviors in order to appreciate
the value of life. Thus, trait gratitude may be a distal factor in SWB, while existential
meaning and especially self-control are important proximal factors in SWB.

Last but not least, we opt to discuss hypothesis 3 after hypothesis 4, as our findings do
not offer direct support for hypothesis 3. In other words, self-control does not appear to
mediate the relationship between trait gratitude and SWB. However, this outcome does not
negate the role of self-control in the influence of trait gratitude on subjective well-being.
We ascertain that, when combined with the results of hypothesis 4, the influence of trait
gratitude on self-control is entirely mediated by the presence of meaning and the search
for meaning. This outcome underscores that the impact of trait gratitude on self-control is
not direct, but rather mediated through other intermediary factors. Moreover, self-control
significantly and positively predicts SWB. Individuals with a strong sense of self-control
are more likely to exhibit stable emotions and higher self-efficacy when faced with stressful
life events [58]. According to the psychological resilience theory, individuals with high
psychological resilience possess more flexible cognition and richer coping strategies [71].
These abilities help reduce negative emotions and enhance positive emotions, and they
thus predict an individual’s SWB. Therefore, the results indicate that individuals with high
trait gratitude tend to possess stronger self-control, and those who perceive greater control
over their lives are more likely to experience higher levels of SWB.

Enhancing SWB among adolescents is crucial, as it may act as a protective factor
against clinical distress. This study investigates the determinants of SWB through the
lens of goal-setting and attainment. Adolescents who exhibit gratitude are more likely to
perceive meaning and inner goals by expanding their cognitive horizons and regulating
their thoughts and behaviors towards achieving these objectives, thereby experiencing a
profound sense of happiness. This implies that parents and educators have the potential
to enhance adolescents’ subjective well-being by adopting the following perspectives.
First, gratitude interventions, such as keeping a gratitude journal or practicing “naikan”
meditation, could be effective means for adolescents to elevate their level of SWB. Second,
career-planning guidance is a viable option, as there is ample evidence to suggest that it
can enhance one’s sense of purpose in life. By cultivating this sense of purpose, adolescents
are better equipped to identify and pursue their goals. Finally, parents and teachers can
impart self-management, self-monitoring, and self-regulation techniques and strategies
to students.

In summary, we broaden the scope of gratitude inquiry, moving beyond transient
emotional states to encompass enduring personality traits. Our study delves into trait
gratitude and its correlation with SWB. We pinpoint ‘meaning in life’ and ‘self-control” as
pivotal mediators, illuminating how trait gratitude can foster subjective well-being. This
research elevates our comprehension of gratitude by clarifying the mechanisms through
which individual disparities in grateful disposition can yield enduring subjective well-
being. In essence, our emphasis on trait gratitude, SWB, and the role of ‘meaning in life’ and
‘self-control” as distinctive mediators represents a significant extension of prior research
and constitutes a substantial empirical contribution to the field.

Some limitations should be considered. Firstly, due to its cross-sectional nature, this
study cannot establish causal relationships between trait gratitude and SWB with absolute
certainty [16]. Therefore, future research employing longitudinal designs and experimental
methods is necessary to validate these findings. Secondly, this study relies on self-reported
questionnaires, which may be subject to response bias from participants, including social
desirability effects [72,73]. Therefore, future research should incorporate a more diverse
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range of data collection methods, such as behavioral observation, interviews, or evaluations
from parents and teachers. Finally, it is imperative to note that the homogeneity of our
sample population, composed predominantly of early adolescents, may impose limitations
on the generalizability of our research findings. Consequently, future studies should aim to
encompass larger and more diverse samples drawn from various age groups and regions.

5. Conclusions

The current study has posited that adolescents who possess high levels of trait grati-
tude are more likely to experience greater life satisfaction. The presence of meaning has been
found to partially mediate the relationship between trait gratitude and SWB, indicating
that grateful students may have a heightened sense of purpose in life and consequently
experience higher levels of SWB. Additionally, the presence of meaning, the search for meaning,
and self-control have been identified as parallel-serial mediators between trait gratitude
and SWB. Grateful students are specifically motivated to utilize their self-control abilities
in pursuit of their goals by searching for, and perceiving, the meaning of life, resulting
in increased well-being and fulfillment. In summary, the current research has made a
significant contribution by providing new insights into the literature. It demonstrates
that the presence of meaning, the search for meaning, and self-control independently and
cumulatively mediate the relationship between trait gratitude and SWB.
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