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Objective: This study aims to explore the multilevel mediation effects of cognitive emotion
regulation strategies (CERS) on the link between neuroticism and depressive symptoms
among Chinese adolescents.

Method: A total of 1,265 Chinese adolescents were surveyed using the Chinese version
of the Cognitive Emotion Regulation Questionnaire (CERQ-C), the neuroticism scale of the
Chinese children’s version of the Eysenck Personality Questionnaire (EPQ-Ck), and the
Chinese Children’s Depressive symptoms Inventory (CDI-C). Partial correlation analyses,
multigroup confirmatory factor analyses, and structural equation modeling were used.

Results: (1) Neuroticism had significant, positive correlations with maladaptive CERS
strategies (self-blame, acceptance, rumination, catastrophizing, and other-blame) and
depressive symptoms (ps < 0.001). Adaptive CERS strategies (positive refocusing,
refocus on planning, positive reappraisal, and putting into perspective) had significant,
negative correlations with neuroticism and depressive symptoms (ps < 0.001). (2)
Neuroticism and CERS strategies significantly predicted depressive symptoms. CERS
strategies played partially mediating roles in the relationship between adolescents’
neuroticism and depressive symptoms.

Conclusion: CERS strategies have partial multilevel mediation effects on the link between
neuroticism and depressive symptoms.

Keywords: neuroticism, depressive symptoms, cognitive emotion regulation, multigroup mediating
effect, adolescents
INTRODUCTION

Gross (1) described emotion as the pattern of synergistic reactions produced by individuals in the
face of important opportunities and challenges in life and noted that emotion can manifest as
physiological responses, subjective experiences, and expressions of behavior (1). As a relatively
stable long-term personality trait, neuroticism is most closely related to negative emotions. People
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with higher levels of neuroticism commonly have stress reactions
with negative emotions while experiencing the lasting effects of
these negative emotions. Several studies have confirmed that
neuroticism is closely related to depressive symptoms and anxiety.
For example, Hankin et al. contended that neuroticism could
effectively predict depressive symptoms in adults and minors.
Neuroticism scores were directly proportional to the severity of
individual depressive symptoms (2). Similar findings were obtained
by Steca et al., who affirmed that the severity of depressive
symptoms was correlated with the individual’s neurotic behavioral
scores in clinical studies of adult depressive symptoms (3).
Neuroticism also plays an important role in the development of
depression. In particular, scholars have found that neuroticism not
only is significantly related to depressive symptoms but also has
significant predictive effects on depressive symptoms (4). In short,
existing studies have clearly suggested that neuroticism is a risk
factor for experiencing depressive symptoms.

Numerous studies have shown that emotion regulation
mediates the relationship between neuroticism and depressive
symptoms (5). The systematic use of maladaptive CERS and the
development of emotional disorders can exert significant impacts
on the initiation and exacerbation of depressive symptoms (6).
As an individual ages, his/her emotional regulation becomes
more complicated and transitions from a behavior-oriented
emotional regulation strategy to a cognitive-based emotional
regulation strategy. Adolescence is a critical period of
development of the cognitive emotion regulation strategy (7).
Different CERS might have different effects in down-regulating
negative moods. That is, even if a person has a clear bias toward
experiencing a negative mood (i.e., high neuroticism), this
person might not suffer from a sustained negative affect if he/
she has good ability of emotion regulation. Neuroticism seems to
correlate with the severity of depressive symptoms because of its
correlation with greater use, with persistence and rigidity, of
maladaptive emotion regulation strategies (8, 9). That is, the use
of different CERS might mediate the effect of neuroticism on
depressive symptoms. Studies have found that rumination
partially mediates the relationship of college students’
neuroticism with anxiety and depressive symptoms (10). This
mediating effect was also confirmed for high school students in
China (11, 12). Other studies have found that neuroticism is
negatively related to adaptive CERS and that a cognitive
reappraisal strategy has a moderating effect on the relationship
between neuroticism and depressive symptoms (13). In addition,
a study with adults found that cognitive and behavioral
emotional regulation strategies directly affect the relationship
between neuroticism and depressive symptoms (5). Through
cognitive emotional regulation training, such as mindfulness, the
relationship between neuroticism and depressive symptoms can
be effectively regulated (14).

The aim of this study was to investigate the parallel
mediating effect of CERS on the relationship between
adolescents ’ neuroticism and depressive symptoms.
Although prior research has investigated the relationship
among neuroticism, cognitive emotion regulation, and
depressive symptoms, most of these studies have focused on
Frontiers in Psychiatry | www.frontiersin.org 2
one kind of CERS (e.g., rumination) in testing the relationship
between neuroticism and depressive symptoms (10–12).
Previous studies have not examined the roles of adaptive
and maladapt ive CERS s imul taneous ly . Moreover ,
maladaptive and adaptive CERS were differentiated to test
the protective and risk roles regarding the relationship
between neuroticism and depressive symptoms. This
approach could enable the development of good, effective
intervention programs. To cope with stressful events,
adolescents can use various CERS that can effectively
prevent the development of internalizing symptoms.
Therefore, compared with interventions for a stable
personality trait (e.g., neuroticism), training adolescents to
adopt adaptive CERS is more effective in reducing depressive
symptoms. That is, the incidence of depressive symptoms can
be decreased by providing training in adaptive, rather than
maladaptive CERS.

In conclusion, the hypothesis of this study is that CERS would
mediate the relationship between adolescent neuroticism and
depressive symptoms. However, whether this mediation effect is
partial or full requires further investigating. This study used
adolescents as the research subjects, and structural equation
modeling (SEM) was used to test the mediating roles of CERS
in the relationship between neuroticism and depressive
symptoms to better understand the psychological mechanisms
of this relationship.
MATERIALS AND METHODS

Subjects
The study was approved by the Academic Ethics Committee of
Hunan University of Science and Technology. The parents
agreed for their children to participate in the study by signing
a consent form.

Classes were randomly selected from four middle schools in
Anshan and Shaoyang in China, and the entire group was tested
in class units. During formal testing, the researcher coordinated
with the teachers to have the middle school students complete
the questionnaire in the classroom and then collected them upon
completion. From a total of 1,498 questionnaires distributed,
1,377 were retrieved. After the exclusion of invalid
questionnaires based on the inclusion and exclusion criteria,
112 invalid questionnaires were eliminated (75 questionnaires
with the same or regular responses to all of the questions and 37
questionnaires with at least half the data), yielding a final total of
1,265 valid questionnaires. The effective response rate for the
questionnaire was 91.86%. A total of 648 boys accounted for
51.2% of the sample, whereas 617 girls accounted for 48.8%. The
average age was 14.87 years old (SD = 1.24). A total of 223
students were in grade seven, accounting for 17.6%; 202 were
eighth-grade students, accounting for 16%; 221 were ninth-grade
students, accounting for 17.5%; 199 were high school freshmen,
accounting for 15.7%; 211 were high school second-year
students, accounting for 16.7%; and 209 senior high school
students were in their third year, accounting for 16.5%.
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FIGURE 1 | Standardized path coefficients of the mediation model. ***p < 0.001.
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Procedure
First, a project training meeting was held to train the teachers
and lab assistants depending on the unique mission, including
using Mandarin to introduce the purpose and value of the
research, distributing and collecting the questionnaires, and
answering students’ questions. Second, all 1,498 students
completed the CERQ-C, CDI-C, and EPQ-Ck consecutively. A
final questionnaire included basic demographic characteristics,
such as age, gender, and grade.

Measures
CERQ-C
The CERQ-C revised by Wang et al. (15) was used. The
questionnaire contains nine factors, namely rumination, self-
blame, catastrophizing, other-blame, positive refocusing, positive
reappraisal, refocus on planning, acceptance, and putting into
perspective (15). Each subscale contains four questions for a total
of 36 questions. The questionnaire uses a five-point Likert scale
ranging from 1 (never) to 5 (always). Higher scores on a
particular subscale are an indication of a greater frequency of
using that cognitive emotion adjustment strategy. In this study,
the Cronbach’s a values of the nine subscales were 0.69–0.77.

CDI-C
The CDI-C revised byWu et al. (16) was used. The scale contains
27 questions and five factors: negative mood, anhedonia,
ineffectiveness, negative self-esteem, and interpersonal
problems (16). Each item contains three options that describe
the degree of depression and are recorded as 0, 1, or 2 points. The
higher that score on the questionnaire is, the more depressed that
individual is. The questionnaire has been used to measure
depressive symptoms in children and adolescents aged 7 to 17
years old. According to the relevant requirements of the Ethics
Code for Psychology Professionals, the questionnaire used in this
study excluded an item related to suicidal intentions. In this
study, the Cronbach’s a of the CDI-C was 0.80.

EPQ-Ck
The neuroticism scale of the Chinese children’s edition of the
Eysenck Personality Questionnaire revised by Gong was used
Frontiers in Psychiatry | www.frontiersin.org 4
(17). The subscale contains 23 questions using a two-point
scoring method (1 for “yes”; 0 for “no”). The higher that score
is, the higher that individual’s level of neuroticism is. The
questionnaire is applicable for evaluating neurotic traits in
children and adolescents aged 7 to 15 years old. The
Cronbach’s a of the neuroticism scale in this study was 0.84.

Statistical Analyses
Partial correlation analysis was performed using SPSS software,
version 24.0. SEM and parallel mediation analysis were
conducted with Mplus software, version 8.0. Multigroup
confirmatory factor analysis (CFA) was conducted with Amos
software, version 24.0, to analyze structural invariance across
gender and age groups. The model was composed of four latent
variables: neuroticism, maladaptive CERS, adaptive CERS, and
depressive symptoms (see Figure 1). This study used a MLR
estimator to manage nonnormally distributed data. We used
several goodness-of-fit indices to evaluate the SEM (18). A series
of goodness-of-fit indices were selected for cross-group
comparisons within the framework of CFA because
equivalence of measures incurred nested models. Based on
samples larger than 300, DCFI (< 0.01) and DRMSEA (< 0.015)
were used to identify a significant decrease in fit between a series
of progressively restricted models, as suggested by Chen (19).
RESULTS

Correlation Analysis
Controlling for age and gender, we performed a partial
correlation analysis of adolescent neuroticism, CERS, and
TABLE 2 | Fit indices of the two models.

Model c2/df TLI CFI RMSEA SRMR

Direct-effect model 3.80*** 0.982 0.987 0.047 0.022
Mediation model 6.66*** 0.901 0.915 0.067 0.064
May
 2020 | Vo
lume 11 | Art
***P < 0.001; TLI, non-normed fit index; CFI, comparative fit index; RMSEA, root mean
square error of approximation; SRMR, standardized root mean square residual.
TABLE 1 | Partial correlations among the study variables while controlling for age and gender (N = 1,265).

Scale Depressive symptoms 1 2 3 4 5 6 7 8 9 10 11

1 0.688**
2 −0.214** −0.196**
3 0.471** 0.485** 0.048
4 0.318** 0.260** 0.070** 0.624**
5 0.308** 0.300** 0.054 0.705** 0.359**
6 0.110** 0.143** 0.336** 0.555** 0.253** 0.265**
7 −0.182** −0.148** 0.735** 0.007 −0.037 0.023 0.219**
8 −0.136** −0.111** 0.816** 0.113** 0.119** 0.084** 0.316** 0.411**
9 −0.232** −0.231** 0.767** −0.018 0.066* 0.021 0.298** 0.455** 0.498**
10 −0.100** −0.107** 0.750** 0.047 0.071* 0.038 0.193** 0.365** 0.593** 0.386**
11 0.487** 0.506** −0.153** 0.744** 0.334** 0.365** 0.187** −0.121** −0.048 −0.224** −0.071*
12 0.273** 0.332** −0.153** 0.563** 0.032** 0.250** 0.052 −0.062* −0.111** −0.214** −0.080** 0.450**
*p < 0.05, **p < 0.01, 1, Neuroticism; 2, Adaptive CERS; 3, Maladaptive CERS; 4, Self-blame; 5, Acceptance; 6, Rumination; 7, Positive refocusing; 8, Refocus on planning; 9, Positive
reappraisal; 10, Putting into perspective; 11, Catastrophizing; 12, Other-blame.
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depressive symptoms (see Table 1). The results affirmed a
significant positive correlation among neuroticism, depressive
symptoms, and acceptance (ps < 0.001), inconsistent with the
results for studies of Western cultures (20). Certain emotions in
the Eastern cultural context might be different from those in
Western, English-speaking countries, rendering the avoidance of
item bias difficult. Therefore, acceptance as a strategy should be
regarded as a maladaptive cognitive emotion regulation strategy
in this study. In addition, adaptive CERS (including positive
refocusing, refocus on planning, positive reappraisal, and putting
into perspective) and maladaptive CERS (including self-blame,
acceptance, catastrophizing, rumination, and blaming others)
had significant correlations with neuroticism and depressive
symptoms (ps < 0.001). A significant, positive correlation
among neuroticism, maladaptive CERS, and depressive
symptoms was observed (ps < 0.01), whereas adaptive CERS
had a significant, negative correlation with neuroticism and
depressive symptoms (ps < 0.01).

Testing the Mediating Effect
To control for instability in the scale and to reduce the increased
measurement error caused by multiple items of the potential
variables on the neuroticism subscale, this study used item
parceling for observable variables of neuroticism in SEM (21).
Initially, unidimensional CFA was performed on the neuroticism
subscale. According to the item-to-construct balance method
(22), four item parcels (namely N1, N2, N3, and N4) were
created (see Figure 1) and the 23 items were arranged on the
basis of factor loadings from high to low. Factor loading
represents how well a particular item measures the factor on
which it loads. Based on the equalization of the item factor
loadings of each parcel, the items were ranked from high to low
into the first item parcel, into the second item parcel, and so on.
The first group contained items 1 (1 refers to the item with the
highest factor loading), 8, 9, 16, and 17. The second group
contained items 2, 7, 10, 15, 18, and 23. The third
group contained items 3, 6, 11, 14, 19, and 22. The fourth
group contained items 4, 5, 12, 13, 20, and 21. Then, the
average score of the items included in each parcel was
calculated. In addition, the total scores for four of the adaptive
CERS were calculated separately, as an observational indicator of
Frontiers in Psychiatry | www.frontiersin.org 5
the adaptive emotion regulation strategy. The total scores of the
five maladaptive CERS were calculated separately as an
observational indicator of the maladaptive emotional
regulation strategy. The total scores were calculated from the
five subscales of CDI-C as the observational indicators of
depressive symptoms.

Building the model of the direct effect of adolescent
neuroticism on depressive symptoms (direct-effect model) and
the mediating role of CERS in the link between adolescent
neuroticism and depressive symptoms (mediation model)
separately, we used goodness-of-fit indices to evaluate the SEM
(see Table 2 and Figure 1). Table 2 shows an excellent fit to the
data. The TLI and CFI are greater than 0.90 in both models, and
the RMSEA and SRMR are less than 0.80. From the goodness-of-
fit indices of the direct-effect model, adolescent neuroticism
positively predicted depressive symptoms b = 0.80 (p < 0.001).
From the mediation model, adolescent neuroticism had a
significantly positive predictive effect on maladaptive CERS b =
0.62 (p < 0.001). Adolescent neuroticism also had a significantly
negative predictive effect on adaptive CERS b = −0.21 (p < 0.001).
Moreover, maladaptive CERS had a significantly positive
predictive effect on adolescent depressive symptoms b = 0.24
(p < 0.001), and adaptive CERS had a significantly negative
predictive effect on adolescent depressive symptoms b = −0.08
(p < 0.01). Adolescent neuroticism had a significantly positive
predictive effect on depressive symptoms b = 0.62 (p < 0.001).
After the two types of CERS were introduced into the model, the
direct predictive effect of adolescent neuroticism on depressive
symptoms decreased from 0.80 to 0.62, but it remained still
significantly different from zero (p < 0.001). According to the
evaluation criteria for intermediary analysis, these findings
indicated that CERS played a partial parallel mediating roles in
the relationship between adolescent neuroticism and
depressive symptoms.

This work used the nonparametric percentile bootstrap
method using bias correction to examine the indirect effects of
the latent variable model, and 95% confidence intervals were
obtained. The bootstrap confidence intervals for maladaptive
CERS and adaptive CERS were (0.209, 0.490) and (0.010, 0.065),
respectively. The confidence intervals did not include 0,
indicating that the indirect effects were significant. The effect
TABLE 3 | Tests of structural invariance.

Types Model c2 df GFI CFI RMSEA SRMR DCFI DRMSEA

Gender
Mediation
effect
model

Model 1 1002.892*** 260 0.914 0.915 0.048 0.072
Model 2 1017.210*** 274 0.913 0.915 0.046 0.073 0.000 0.002
Model 3 1024.644*** 279 0.912 0.915 0.046 0.073 0.000 0.000
Model 4 1024.951*** 280 0.912 0.915 0.046 0.076 0.000 0.000

Age
Mediation
effect
model

Model 1 1034.429*** 260 0.913 0.911 0.049 0.065
Model 2 1045.125*** 274 0.912 0.911 0.047 0.065 0.000 0.002
Model 3 1054.435*** 279 0.911 0.911 0.047 0.068 0.000 0.000
Model 4 1067.364*** 280 0.910 0.909 0.047 0.068 0.002 0.000
May 2020
 | Volume 11 |
***p < 0.001; Model 1: baseline model, free estimation of each parameter; Model 2: the constraint factor load was equal between groups; Model 3: the constraint factor variance–covariance
was equal between groups; Model 4: the limit of measurement residuals was equal between groups.
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size was based on the ratio of the mediating effect to the total
effect. The effect size was 20.3% for maladaptive CERS and 2.1%
for the adaptive CERS.

Structural Invariance Testing
Given that the use of CERS differed by gender and age,
subsequent analyses used multigroup CFA to examine the
gender- and age-related structural invariance in the CERS in
their parallel mediating roles between neuroticism and
depressive symptoms. In the present study, the respondents
were divided into two age groups: junior high school students
(n = 646) and high school students (n = 619). Since the test of
structural invariance involves comparing the difference between
the baseline model and the nested model for evaluating the
invariance fit, in addition to the commonly used fitting indices,
such as c2, GFI, CFI, and RMSEA, incremental fit indices
reflecting the differences between models were also needed.
Given that Dc2 is sensitive to sample size, even if the model
and the observation matrix fit well, Dc2 is easily statistically
significant in the case of large samples, thereby rejecting the
correct theoretical model. In contrast, DCFI and DRMSEA are
not affected by the sample size. When DCFI < 0.01 and
DRMSEA < 0.015, the model groups are equivalent (17).
Differences in multiple sets of comparisons were primarily
assessed by DCFI and DRMSEA because of the large sample
size. The results showed that the comparison of the nested
models (see Table 3), factor loadings, factor variance–
covariance, and mediation model of the measurement residuals
were basically the same, indicating consistency across genders
and ages.
DISCUSSION

Correlation Among Neuroticism, CERS,
and Depressive Symptoms
Partial correlation analysis of the links among adolescent
neuroticism, CERS, and depressive symptoms affirmed a
significant, positive correlation among neuroticism,
maladaptive CERS, and depressive symptoms, as well as
various dimensions of each of the factors. A significant
negative correlation was also observed of adaptive CERS with
neuroticism and depressive symptoms, as well as with
each dimension.

Neuroticism is a relatively stable personality trait that
includes the negative emotional experiences associated with the
tendency of these individuals to avoid stress, to engage in
catastrophic thinking regarding stressful events, and to have
emotional disorders. Given the weak ability to regulate negative
emotions, individuals with high levels of neuroticism commonly
experience negative emotions, such as anger, nervousness,
depressive symptoms, and anxiety, which are characterized by
impulsivity, ease of emoting, and anxiety (23). Studies have
shown that neuroticism is an important risk factor across
Frontiers in Psychiatry | www.frontiersin.org 6
certain emotional disorders and personality disorders.
Neuroticism is also an independent predictor of pathological
psychology, such as depressive symptoms and anxiety (24).
Compared to individuals with low levels of neuroticism, those
with high levels of neuroticism are more prone to being
depressed because they experience more stressful events. In
real life, teenagers with high levels of neuroticism are likely to
have psychological problems, such as loneliness and social
anxiety. These teenagers also have low perceptions of social
support, for example, from family and peers. In the process of
interacting with teachers and peers, they often experience a sense
of frustration, leading to bad relationships. Therefore, a
significant, positive correlation exists between adolescent
neuroticism and depressive symptoms.

Partial correlation analysis also found that neuroticism was
closely related to specific CERS. In a past study, Li et al. showed
that levels of neuroticism could affect the use of different CERS
among adult subjects (25). For instance, people with high levels
of neuroticism generally use rumination strategies in attempts at
negative emotion regulation caused by stressful events. Some
scholars have even regarded meditation as a cognitive
manifestation of neuroticism (26). Studies have also described
a mediating role of rumination in the relationship between
neuroticism and depressive symptoms (10). Hasking et al.
found a higher positive correlation between neuroticism and
cognitive reassessment in adolescents compared with that in
adults (27). In addition, some studies have used cognitive
neuroimaging techniques to explore the brain mechanisms of
the relationship between neuroticism and cognitive regulation
strategies. For instance, Canli et al. (28) found a positive
correlation between neuroticism and the degree of activation of
the dorsolateral prefrontal cortex (dlPFC) during a task in which
subjects viewed a set of emotional pictures. In addition, a
negative correlation exists between levels of neuroticism and
the degree of cingulated gyrus (ACC) activation in “oddball
detection” tasks (28). The dorsolateral prefrontal cortex and
cingulate gyrus are considered important brain regions for
emotional and cognitive functions, and they are the brain
regions responsible for emotion regulation. The activation of
the dorsolateral prefrontal cortex was enhanced when
individuals with high levels of neuroticism used cognitive
strategies to regulate emotion. However, high levels of
neuroticism were not associated with activation of the
ventrolateral prefrontal cortex (vlPFC) during cognitive
emotion regulation tasks, despite being an important brain
region for effective cognitive emotion regulation. Therefore,
adolescents with high levels of neuroticism might be more
inclined to adopt maladaptive CERS to regulate emotion. The
findings of this study are consistent with the previous literature,
demonstrating that adolescent neuroticism is closely related to
cognitive emotion regulation.

Studies have shown that individuals with depressive
symptoms have difficulty using effective emotional regulation
strategies. Compared with normal individuals, depressed
May 2020 | Volume 11 | Article 420
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individuals use fewer adaptive emotional regulation strategies to
address negative moods (29). In addition, cognitive neuroscience
studies have found that depressive symptoms are associated with
abnormal patterns of activity in the brain regions responsible for
adaptive emotion regulation (30). Garnefski et al. (23) confirmed
that positive refocusing and refocusing on plan is negatively
associated with depressive symptoms in children aged 9 to 11
years old (24), whereas self-blame, catastrophizing, and other
blame are positively associated with depressive symptoms in
children aged 9 to 11 years old (20). The Chinese scholar Luo
Fusheng et al. also affirmed a close relationship between CERS
and depressive symptoms in junior and senior high school and
college students (7). Adolescence is a period during which
depressive symptoms are frequently experienced, and these
symptoms are a precursor to depression. The excessive use of
maladaptive emotional regulation strategies can increase
adolescents ’ negative emotional experiences and the
manifestation of depressive symptoms. In addition, although
the strategy of acceptance is considered an adaptive cognitive
emotion regulation strategy in Western cultures, there was a
positive correlation between depression symptoms and this
strategy in a sample of college students from China (7). The
same results were obtained in this study, most likely due to
item bias.

Mediating Roles of CERS
Previous studies have mainly examined the role of a type of
CERS in the relationship between neuroticism and depressive
symptoms in adolescents and adults. For instance, rumination
plays a mediating role in the link between neuroticism and
depressive symptoms (11, 12). However, there has been no
further exploration of the early occurrence and mode of
development of this psychological mechanism. This study used
SEM to explore the mechanisms of adolescent neuroticism’s
effects on depressive symptoms, and it employed multiple
mediation models to examine the mediation effects of two
types of CERS. Moreover, group CFA was used to examine the
age and gender invariance of the mediating effects. The results
indicated that cognitive emotion regulation partially mediated
the relationship between adolescent neuroticism and depressive
symptoms, showing the following. (1) Neuroticism had an
indirect effect on depressive symptoms through mediation by
CERS; that is, adolescents with high levels of neuroticism
adopted fewer adaptive or more maladaptive CERS and then
developed depressive symptoms. (2) Neuroticism had a strong,
direct, predictive effect on depressive symptoms, and the indirect
effects (20.3%) produced by maladaptive CERS were greater than
the indirect effects (2.1%) produced by adaptive CERS. In
addition, regarding the path coefficients, neuroticism had a
stronger influence on maladaptive CERS than adaptive CERS.
The effect of maladaptive CERS on depressive symptoms was
also greater than that of adaptive CERS. The group CFA results
showed that the parallel mediating effects of the two types of
CERS were invariant across age and gender, indicating that
mediation is similar with respect to developmental stages
and genders.
Frontiers in Psychiatry | www.frontiersin.org 7
For adolescents with high levels of neuroticism, the overuse of
maladaptive CERS can increase susceptibility to depressive
symptoms by exacerbating negative emotional states, thereby
leading to the development of depressive symptoms. Ling et al.
found that rumination mediated the effect of neuroticism on
depressive symptoms in high school students (11). Furthermore,
in the Western cultural context, maladaptive emotional regulation
strategies, including rumination, inhibition of thought, and
inhibition of expression, fully mediated the effect of neuroticism
on depressive symptoms (31). Given that this work examined only
CERS and did not include behavioral types of emotional regulation
strategies, the use of CERS played a partially mediating role only in
the early stage of the development of neuroticism on depressive
symptoms. Future research could further examine whether
maladaptive emotional regulation strategies, such as expression
suppression strategies at the behavioral level (32), play a
mediating role in the link between neuroticism and depressive
symptoms in Eastern cultural contexts.

In this study, the indirect effect of adaptive CERS on the
relationship between neuroticism and depressive symptoms was
2.3% of the total effect, accounting for less than 5% of the total effect,
indicating that the use of adaptive CERS had a limited effect on
adolescent depressive symptoms (33). Therefore, reducing the use of
maladaptive CERS and increasing the use of adaptive CERS are
important for relieving depressive symptoms in adolescents. In
addition, this study used cross-sectional methods, and the results
are thus susceptible to individual response bias and common
method bias. Therefore, future research could use multitrait-
multimethod analysis to verify the results of this study and
investigate the causal relationships between the variables through
a longitudinal study. Furthermore, without the participation of
psychiatrists, the diagnosis of neuroticism, anxiety or depression
could not be confirmed, hampering deeper exploration of the
results. Therefore, the accuracy of psychiatric diagnoses made by
psychiatrists should be applied to improve the explanatory power of
our model in future studies. Moreover, given that some of the
subjects in this study were older than the suitable population for the
EPQ-CK, other studies could further expand the sample range to
include the EPQ-C to repeat the results of this study. Finally,
because of the difficulty in changing relatively stable personality
traits, subsequent research could design interventions from the
perspective of CERS, thereby reducing cases of depressive
symptoms in adolescents and improving their mental health.
DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the institutional review board of Hunan University
May 2020 | Volume 11 | Article 420

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Liu et al. Effects of CERS on Neuroticism and Depressive Symptoms
of Science and Technology. Written informed consent to
participate in this study was provided by the participants’ legal
guardian/next of kin.
AUTHOR CONTRIBUTIONS

CL and LC reviewed the literature and wrote the paper. SC
outlined the structure of the paper, reviewed the literature, and
wrote the paper.
Frontiers in Psychiatry | www.frontiersin.org 8
FUNDING

This research was supported by National Education Scientific
Planning Projects of China (DBA180316) and the Scientific
Research Fund of the Hunan Provincial Education
Department (16K034), awarded to CL; and the Liaoning
Planning Office of Philosophy and Social Science Planning
Foundation (L18WSZ011) and University of Science and
Technology Liaoning Talent Project Grants (601011507-33)
awarded to LC.
REFERENCES

1. Gross JJ . Emotion regulation: Affective, cognitive, and social
consequences. Psychophysiology (2002) 39(3):281–91. doi: 10.0000/
pmid12212647

2. Hankin BL, Fraley RC, Abela JR. Daily depression and cognitions about
stress. J Pers Soc Psychol (2005) 88(4):673–85. doi: 10.1037/0022-
3514.88.4.673

3. Steca P, Abela JRZ, Monzani D, Greco A, Hazel NA, Hankin BL. Cognitive
Vulnerability to Depressive symptoms in Children: The Protective Role of
Self-efficacy Beliefs in a Multi-Wave Longitudinal Study. J Abnorm. Child
Psychol (2014) 42(1):137–48. doi: 10.1007/s10802-013-9765-5

4. Guo WB, Yao SQ, Lu YH, Zhu XZ, Wu DX. Study on life events and social
support characteristics of patients with depression. Chin. J Men. Health
(2003) 17(10):693–5. doi: CNKI:SUN:ZXWS.0.2003-10-014

5. Yoon KL, Maltby J, Joormann J. A pathway from neuroticism to depression:
examining the role of emotion regulation. Anxiety Stress Copin. (2013) 26
(5):558–72. doi: 10.1080/10615806.2012.734810

6. Garnefski N, Teerds J, Kraaij V, Legerstee J, Kommer TVD. Cognitive
emotion regulation strategies and depressive symptoms: differences between
males and females. Pers Indiv. Differ (2004) 36:267–76. doi: 10.1016/S0191-
8869(03)00083-7

7. Luo FS, Wang XF, Zhang SM, Shen D. Characteristics of cognitive strategies
for adolescents’ emotional regulation. Chin. J Clin Psychol (2010) 18(1):93–6.
doi: CNKI:SUN:ZLCY.0.2010-01-032

8. Muris P, Roelofs J, Rassin E, Franken I, Mayer B. Mediating effects of
rumination and worry on the links between neuroticism, anxiety and
depression. Pers Indiv. Iffer. (2005) 39:1105–11. doi: 10.1016/
j.paid.2005.04.005

9. Roberts JE, Gilboa E, Gotlib IH. Ruminative response style and vulnerability
to episodes of dysphoria: gender, neuroticism, and episode duration. Cogn
Ther Res (1998) 22:401–23. doi: 10.1023/a:1018713313894

10. Roelofs J, Huibers M, Peeters F, Arntz A, Os JV. Rumination and worrying as
possible mediators in the relation between neuroticism and symptoms of
depression and anxiety in clinically depressed individuals. Behav Res Ther
(2008) 46:1283–9. doi: 10.1016/j.brat.2008.10.002

11. Ling Y, Yang J, Yi JY. Mediation in the relationship between neurotic
personality and depressive symptoms in high school students. Chin. J Clin
Psychol (2013) 21:605–8. doi: CNKI:SUN:ZLCY.0.2013-04-020

12. Yang J, Yao SQ, Peng P, Zhu XZ. The mediation effects of subtypes of
rumination on the development of depressive symptoms in high school
s tudents . Psychol Behav Res (2010) 8 :279–83. doi : 10.2136/
sssaj1989.03615995005300060004x

13. Chen HY, Yao SQ, Hou YJ, Ming Q. The relationship between cognitive
strategies and depression in adolescents. Chin. J Men. Health (2012) 20:1714–
6. doi: CNKI:SUN:JKXL.0.2012-11-055

14. Thorsten B, Duggan DS, Griffith JW. Dispositional mindfulness moderates the
relation between neuroticism and depressive symptoms. Pers Indiv. Differ
(2011) 51:958–62. doi: 10.1016/j.paid.2011.07.032

15. Wang YP, Zhu XZ, Yi JY, Yao SQ, Cai L, Li LY, et al. Application of Chinese
version of Cognitive Emotion Regulation Questionnaire to middle school
students. Neurol Disord Ment Health (2012) 12:117– 120. doi: 10.3969/
j.issn.1009-6574.2012.02.003

16. Wu WF, Lu YB, Tan FR, Yao SQ, Steca P, Abela JRZ, et al. Assessing
Measurement Invariance of the Children’s Depression Inventory in Chinese
and Italian Primary School Student Samples. Assessment (2012) 19(4):506–16.
doi: 10.1177/1073191111421286

17. Gong YX. Revision of the Eysenck Personality Questionnaire in China.
Psychol Sci (1984) 4:13–20. doi: 10.1016/0191-8869(84)90008-4

18. Hu L, Bentler PM. Fit indices in covariance structure modeling: sensitivity to
under parameterized model misspecification. Psychol Methods (1998) 3:424–
53. doi: 10.1037//1082-989x.3.4.424

19. Chen F. Sensitivity of goodness of fit indexes to lack of measurement
invariance. Struct Equ. Model (2007) 14:464–504. doi: 10.1080/
10705510701301834

20. Lahey BB. Public health significance of neuroticism. Am Psychol (2009)
64:241. doi: 10.1037/a0015309

21. Ran B, Che H, Hui Y. Item parceling strategies in structural equation
model ing . Adv Psycho l Sc i (2007) 15 :567–76 . doi : 10 .1016/
j.conbuildmat.2005.08.001

22. Little TD, Shahar WA, Peng G. To parcel or not to parcel: Exploring the
question, weighing the merits. Struct Equ Modeling (2002) 9:151–73. doi:
10.1207/S15328007SEM0902_1

23. Garnefski N, Rieffe C, Jellesma F, Terwogt MM, Kraaij V. Cognitive
emotion regulation strategies and emotional problems in 9–11-year-old
children. Eur Child Adolesc Psychiatry (2007) 16:1–9. doi: 10.1007/
s00787-006-0562-3

24. Nancy EL, Anne O, Anne-Sofie G, Leen B, Leonard VT, Rinie G. Cognitive
emotion regulation strategies and neuroticism in relation to depressive
symptoms following burn injury: a longitudinal study with a 2-year follow-
up. J Behav. Med (2014) 37(5):839–48. doi: 10.1007/s10865-013-9545-2

25. Li ZQ, Wang L, Z HZ, Liu HC. Personality traits and subjective well-being: the
mediating role of emotional regulation. Psychol Sci (2010) 33:165–7. doi:
CNKI:SUN:XLKX.0.2010-01-045

26. Segerstrom SC, Tsao JCI, Alden LE, Craske MG. Worry and Rumination:
Repetitive Thought as a Concomitant and Predictor of Negative Mood. Cogn
Ther Res (2000) 24:671–88. doi: 10.1023/a:1005587311498

27. Hasking PA, Coric SJ, Swannell S, Martin G, Thompson HK, Frost ADJ. Brief
report: Emotion regulation and coping as moderators in the relationship
between personality and self-injury. J Adolescence. (2010) 33:767–73.
doi: 10.1016/j.adolescence.2009.12.006

28. Canli T, Zhao Z, Desmond JE, Kang E, Gross JJ, Gabrieli JDE. An fMRI Study
of Personality Influences on Brain Reactivity to Emotional Stimuli. Behav.
Neurosci (2001) 115:33–42. doi: 10.1037/0735-7044.115.1.33

29. Ehring T, Tuschencaffier B, Schnulle J, Fischer S, Gross JJ. Emotion Regulation
and Vulnerability to Depression: Spontaneous Versus Instructed Use of
Emotion Suppression and Reappraisal. Emotion (2010) 10:563–72.
doi: 10.1037/a0019010

30. Ritchey M, Dolcos F, Eddington KM, Strauman TJ, Cabeza R. Neural
correlates of emotional processing in depression: Changes with cognitive
behavioral therapy and predictors of treatment response. J Psychiatr Res
(2011) 45:577–87. doi: 10.1016/j.jpsychires.2010.09.007
May 2020 | Volume 11 | Article 420

https://doi.org/10.0000/pmid12212647
https://doi.org/10.0000/pmid12212647
https://doi.org/10.1037/0022-3514.88.4.673
https://doi.org/10.1037/0022-3514.88.4.673
https://doi.org/10.1007/s10802-013-9765-5
https://doi.org/CNKI:SUN:ZXWS.0.2003-10-014
https://doi.org/10.1080/10615806.2012.734810
https://doi.org/10.1016/S0191-8869(03)00083-7
https://doi.org/10.1016/S0191-8869(03)00083-7
https://doi.org/CNKI:SUN:ZLCY.0.2010-01-032
https://doi.org/10.1016/j.paid.2005.04.005
https://doi.org/10.1016/j.paid.2005.04.005
https://doi.org/10.1023/a:1018713313894
https://doi.org/10.1016/j.brat.2008.10.002
https://doi.org/CNKI:SUN:ZLCY.0.2013-04-020
https://doi.org/10.2136/sssaj1989.03615995005300060004x
https://doi.org/10.2136/sssaj1989.03615995005300060004x
https://doi.org/CNKI:SUN:JKXL.0.2012-11-055
https://doi.org/10.1016/j.paid.2011.07.032
https://doi.org/10.3969/j.issn.1009-6574.2012.02.003
https://doi.org/10.3969/j.issn.1009-6574.2012.02.003
https://doi.org/10.1177/1073191111421286
https://doi.org/10.1016/0191-8869(84)90008-4
https://doi.org/10.1037//1082-989x.3.4.424
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1037/a0015309
https://doi.org/10.1016/j.conbuildmat.2005.08.001
https://doi.org/10.1016/j.conbuildmat.2005.08.001
https://doi.org/10.1207/S15328007SEM0902_1
https://doi.org/10.1007/s00787-006-0562-3
https://doi.org/10.1007/s00787-006-0562-3
https://doi.org/10.1007/s10865-013-9545-2
https://doi.org/CNKI:SUN:XLKX.0.2010-01-045
https://doi.org/10.1023/a:1005587311498
https://doi.org/10.1016/j.adolescence.2009.12.006
https://doi.org/10.1037/0735-7044.115.1.33
https://doi.org/10.1037/a0019010
https://doi.org/10.1016/j.jpsychires.2010.09.007
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Liu et al. Effects of CERS on Neuroticism and Depressive Symptoms
31. Haga SM, Kraft P, Corby EK. Emotion Regulation: Antecedents and Well-
Being Outcomes of Cognitive Reappraisal and Expressive Suppression in
Cross-Cultural Samples. J Happiness Stud (2009) 10:271–91. doi: 10.1007/
s10902-007-9080-3

32. Liu W, Chen L, T X. Chinese adaptation of emotion regulation questionnaire
for children and adolescents (ERQ-CCA): a psychometric evaluation in
Chinese children. Int J Psychol (2017) 52(5):398. doi: 10.1002/ijop.12233

33. Liu W, Liu F, Chen L, Jiang ZHQ, Shang JCH. Cognitive reappraisal in
children: neuropsychological evidence of up-regulating positive emotion from
an ERP study. Front Psychol (2019) 10:147. doi: 10.3389/fpsyg.2019.00147
Frontiers in Psychiatry | www.frontiersin.org 9
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Liu, Chen and Chen. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.
May 2020 | Volume 11 | Article 420

https://doi.org/10.1007/s10902-007-9080-3
https://doi.org/10.1007/s10902-007-9080-3
https://doi.org/10.1002/ijop.12233
https://doi.org/10.3389/fpsyg.2019.00147
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Influence of Neuroticism on Depressive Symptoms Among Chinese Adolescents: The Mediation Effects of Cognitive Emotion Regulation Strategies
	Introduction
	Materials and Methods
	Subjects
	Procedure
	Measures
	CERQ-C
	CDI-C
	EPQ-Ck

	Statistical Analyses

	Results
	Correlation Analysis
	Testing the Mediating Effect
	Structural Invariance Testing

	Discussion
	Correlation Among Neuroticism, CERS, and Depressive Symptoms
	Mediating Roles of CERS

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


