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Abstract
Background: High prevalence of emotional and behavioral problems among Chinese adolescence has
been reported. This study seeks to investigate the mediating effect of alexithymia and dependency on
anxiety and emotional-behavioral problems among adolescents.The study focused a serial mediation
model of alexithymia and dependency adolescents from Haikou, China.

Methods: The study population included 519 adolescents. The assessments included the completion of
standardized scales such as the Multidimensional Anxiety Scale (MASC), the Toronto Alexithymia Scale
(TAS-20), the Depressive Experiences Questionnaire (DEQ), the Strengths and Di�culties Questionnaire
(SDQ). Independent-sample t-tests, bivariate correlation, and serial mediation analyses were performed
using SPSS23.0.

Results: Bivariate analyses revealed that anxiety, emotional-behavioral problem, alexithymia, and
dependency were positively correlated. Alexithymia and dependency play a signi�cant role in mediating
the effect of multidimensional anxiety on emotional-behavioral problems. The effects of the three
mediating paths were 69.86%,17.81% and 12.33% for paths 1, 2 and 3 respectively.

Conclusions: Anxiety and emotional-behavioral problems mediate the relationship between alexithymia
and dependency. 

1. Background
Adolescence is one of the most rapid phases of human development between childhood and adulthood.
According to the World Health Organization (WHO), an adolescent is de�ned as any person between the
age of 10 and 19 years[1].Adolescents are in a period of transition involving physical, psychological and
mental health development. Related research shows that adolescents suffer from emotional-behavioral
problems[2–3].The Strengths and Di�culties Questionnaire (SDQ) has been globally used to assess
emotional and behavioral problems in children and adolescents[2–3]. Conduct problems in adolescents
are a major public health problem due to their association with high rates of substance and alcohol
abuse and criminal activity [4–5]. Adolescents with hyperactivity problem had more emotional and
behavioral problems than adolescents of the healthy group, even emotion problem was associated with
the severity of symptoms of hyperactivity problem[6–7]. Related research showed that late adolescent
subjects with hyperactivity-problem comorbidity emotion problems [8]. Negative peer relationships have
also been signi�cantly associated with internalizing and psychological problems, such as emotional
problems [9].

Anxiety disorders are the most prevalent mental health problems affecting about 20% of adolescents[10].
Comorbidities associated with anxiety and attention disorders are common mental disorders affecting
about 25% of adolescents [16]. However, compared with an attention disorder, adolescents with anxiety
comorbidity disorder showed de�cits in executive function and cognitive function [16–17]. Other studies
show that anxiety has a positive in�uence on behavioral problems. For example, individuals with high
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trait anxiety have been shown to perform better than those with low trait anxiety [12]. The
Multidimensional Anxiety Scale for Children can be used to predict anxiety symptoms in adolescents
since it has a high degree of reliability and validity for psychology measurements [14]. However, whether
anxiety symptoms can be used to predict emotional-behavioral problems during adolescents
development remains controversial[11].

Maladaptive personality traits are some of the important factors in�uencing the development of
emotional-behavioral problems. Studies have revealed that subjects with personality disorders are more
likely to have emotional-behavioral problems[15]. Other studies on the psychopathology of adolescent
emotional-behavioral problems have indicated that personality traits are important moderators of
emotional-behavioral problems hence adolescents with more maladaptive personality traits exhibit more
conduct problems[13]. Several studies have revealed that emotional and behavioral problems are closely
associated with personality characteristics that modulate the occurrence and development of emotional-
behavioral problems[18–19].

According to the Blatt model, mature personality is related to good interpersonal relationships and
harmonious self-consciousness development[20].Dependency which is characterized by serious problems
with interpersonal relationships is the basis of a psychopathic personality style associated with a sense
of loneliness, weakness, helplessness, and fear of abandonment. The Depressive Experiences
Questionnaire (DEQ) has not only good reliability and validity for the study of depression but also
personality and general psychopathology. Self-criticism is signi�cantly associated with depressive
symptoms in patients with clinical depression while anxiety level is associated with dependency[21–22].

Alexithymia is described as the inability to identify, describe, and communicate emotions with others[23].
According to the alexithymia-stress hypothesis, alexithymia may increase anxiety in adolescents and
affect the stress response. Adolescents with emotional and behavioral problems are more likely to
develop alexithymia[24–26].

Therefore, this study on the mediating effects of dependency and alexithymia on anxiety and emotional-
behavioral problems among adolescents is important to provide an understanding of the psychological
mechanism of these problems.

2. Methods

2.1 Participants
A total of 519 adolescents completed the questionnaires. The participants age ranged from 13 to
18 years (M = 16.02; SD = 0.849). Participants with missing data such as age or gender were excluded
from the study. Therefore, a total of 510 (251 males and 259 females) participants data was considered
for the study. Students from the urban and rural areas participated in the study and accounted for 49.41%
and 50.59% respectively.
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The study was approved by the Ethics Committee of Hainan Medical University. Participation was
voluntary and signed parental informed consent was required. All questionnaires were administered in the
classroom and required approximately 30 minutes to complete. The questionnaires were administered at
different times to at least four subjects in every session. The class teacher was present to ensure that all
the students were cooperative.

2.2 Measures
Emotion-behavior problems

The Strengths and Di�culties Questionnaire (SDQ) was downloaded from the SDQ o�cial website
(http://www.sdqinfo.com). SDQ has been globally used to screen for emotional and behavioral problems
in adolescents [27–28]. The SDQ-C included 25 items distributed across �ve distinct subscales:
emotional problems, conduct problems, hyperactivity, peer problems, and prosocial behaviors. Each
subscale contained �ve items, each of which asked participants to report the degree to which a particular
statement was true. Responses were in a Likert-type format with three options (0 = “Not true”, 1 =
“Somewhat true”, 2 = “Certainly true”). Therefore, the score on each subscale ranged from 0 to 10 points.
The Cronbach’s alpha coe�cient score for the questionnaire was 0.927 and each of the subscales was
greater than 0.5[31]. Since this study mainly focused on emotional and behavioral problems, prosocial
behaviors were excluded.

Anxiety

The Multidimensional Anxiety Scale (MASC) is a self-report questionnaire assessing youth anxiety
symptoms. It consists of 39 items and contains four main subscales: physical symptoms, social anxiety,
separation anxiety/panic, and harm avoidance. The scale has demonstrated favorable psychometric
properties in previous studies and the Cronbach’s coe�cient score for the questionnaire was 0.89[29–30].
Respondents separately rated each of the 39 items using a four-point scale anchored with the response
options: “never true about me” (score 0), “rarely true about me” (= 1), “sometimes true about me” (= 2) and
“often true about me” (= 3).

Dependency

The Depressive Experiences Questionnaire (DEQ) is a 66-item self-report measure that yields scores on
three scales: dependency, self-criticism, and e�cacy. The DEQ items describe non-symptomatic
experiences commonly reported by individuals and the Cronbach’s coe�cient score for the questionnaire
was 0.89[32]. This study chose the dependency factor since it contains primarily externally directed items
which are concerned with feelings of helplessness and weakness, fears of being abandoned, and wishes
to be cared for, loved, and protected. The responses were scored on a 7-point Likert scale, ranging from 1 
= strongly disagree to 7 = strongly agree.

Alexithymia
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The Toronto Alexithymia Scale (TAS-20) was used to assess alexithymia which is a self-report measure
comprised of 20 items rated using a 5-point Likert scale whereby 1 = strongly disagree and 5 = strongly
agree[33]. The TAS-20 measures three dimensions: Di�culty Identifying Feelings (DIF), Di�culty
Describing Feelings (DDF), and Externally-Oriented Thinking (EOT). TAS-20 remains the most commonly
used measure of alexithymia [34]. Previous researches have reported psychometric properties of TAS-20
for adolescents [35–36].

2.3 Statistical analysis
Data entry and documentation were performed using Epidata. SPSS23.0 was used for descriptive and
correlation analysis. The serial mediation analysis was performed using the Hayes' SPSS macro program
PROCESS.

Descriptive statistics were computed for the major variables. Independent-sample t-tests were used to
compare the normal and clinical sample emotional-behavioral problems. Cohen's convention was used to
evaluate effect sizes. Cohen's d values of 0.20, 0.50, and 0.80 were indicative of small, medium, and large
effects, respectively[37]. Pearson correlation analysis examined the linear associations between anxiety,
dependency, alexithymia and emotional; and behavioral problems among Chinese adolescents.

A script of the SPSS PROCESS macro program developed by Hayes[38] was used to test the mediation
effects of multidimensional anxiety on emotional-behavioral problems, as well as the serial-mediated
mediating effects of dependency and alexithymia among Chinese adolescents. Using the percentile
method, the 95% bootstrap con�dence intervals from 5000 bootstraps were calculated.

3. Results

3.1 Collinear analysis
The variance in�ation factor (VIF) which is the reciprocal of the tolerance was used as the collinearity
diagnostic index. The �ndings revealed that the VIFs of the MASC, DEQ, and TAS were less than 3
(1.31,1.40 and 1.41, respectively). High correlation and collinearity among variables was not an issue.

3.2 Descriptive statistics
The emotional-behavioral problems were classi�ed into three types (normal, borderline and clinical). The
�ndings revealed that the clinical samples had signi�cantly greater multidimensional anxiety, alexithymia,
and dependency (Table 1). No signi�cant difference was reported between the normal and clinical groups
for peer problems.
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Table 1
Comparison of Multidimensional Anxiety, Alexithymia and Dependency in

Adolescents with Normal and Clinical Emotional-Behavioral Problems

  normal   clinical      

Variables Mean SD Mean SD t Cohen’s

Emotion problem            

Multidimensional Anxiety .84 .30 1.24 .31 13.31** 1.31

Alexithymia 2.72 .52 3.21 .43 10.50** 1.03

Dependency 3.63 .69 4.18 .78 7.86** 3.62

Conduct problrm            

Multidimensional Anxiety .84 .36 1.13 .33 9.66** 0.84

Alexithymia 2.73 .56 3.05 .47 7.63** 0.62

Dependency 3.40 .67 4.15 .73 5.80** 1.07

Hyper problrem            

Multidimensional Anxiety .92 .34 1.22 .39 6.19** 0.82

Alexithymia 2.81 .48 3.26 .44 6.73** 0.97

Dependency 3.68 .70 4.38 .88 6.68** 0.87

*p < 0.05, **p < 0.01

3.3 Correlations among the main variables
Pearson’s correlation analysis (Table 2) demonstrated that all the variables had a statistically signi�cant
relationship (p < .001). Speci�cally, emotional-behavioral problems were positively correlated with
multidimensional anxiety (r = 0.41, p < 0.01), alexithymia (r = 0.48, p < 0.01), and the dependency (r = 0.55,
p < 0.01). Concerning the emotional and behavioral problem, alexithymia (r = 0.48) and dependency (0.55)
were also positively correlated.
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Table 2
Means, standard deviations, and intercorrelations of measures of main variables

  Mean SD Min. Max. 1 2 3 4

1.Multidimensional Anxiety 1.02 0.35 0 3 -      

2.Alexithymia 2.95 0.51 1 5 .42** -    

3.dependency 3.91 0.75 1 7 .56** .49** -  

4.emotion-behavior problem 0.72 0.23 0 3 .41** .48** .55** -

*p < 0.05, **p < 0.01; SD:Standard Deviation; Min.: Minimum; Max.: Maximum

3.4 Model analysis
The results of serial mediation model analysis and mediation effect test are shown in Table 3. The results
showed that the total effect of multidimensional anxiety on emotion-behavior problems was statistically
signi�cant (β = 0.36,t = 14.01,p  0.001) and the direct effect was also signi�cant ( β = 0.21,t = 8.26 p 
0.01). The multidimensional anxiety predicted alexithymia ( β = 0.58,t = 9.16,p  0.001), alexithymia
signi�cantly and positively predict emotional-behavioral problems ( β = 0.07,t = 8.28,p  0.001). This
means that alexithymia plays a mediating role in the effect of multidimensional anxiety on emotional-
behavioral problems. The multidimensional anxiety predicted dependency (β = 0.93 t = 6.93 p  0.001),
and dependency predicted emotional-behavioral problems ( β = 0.10,t = 3.96,p  0.001). Therefore,
dependency plays a mediating role in multidimensional anxiety effects on emotional-behavioral
problems. Alexithymia signi�cantly predicted dependency (β = 0.51 t = 7.87 p  0.001). Therefore,
alexithymia and dependency play a serial-mediated role in the multidimensional anxiety effect on
emotional-behavioral problems.



Page 8/16

Table 3
Analysis of serial mediation model

Regression Equation Equation Fitting Index coe�cient signi�cance

Dependent Variable Independent Variable R R2 F β t

Alexithymia   0.42 0.18 23.73**    

  Multidimensional
Anxiety

      0.58 9.16**

Dependency   0.55 0.30 37.72**    

  Multidimensional
Anxiety

      0.64 6.93**

  Alexithymia       0.51 7.87**

Emotion-behavior
problem

  0.69 0.47 64.44**    

  Multidimensional
Anxiety

      0.21 8.26**

  Alexithymia       0.07 8.28**

  Dependency       0.10 3.96**

Emotion-behavior
problem

  .57 0.32 51.09**    

  Multidimensional
Anxiety

      0.36 14.01**

*p < 0.05, **p < 0.01

The results of the analysis of the mediating effects are shown in Table 4. The analysis showed that the
95% con�dence intervals for alexithymia and dependency did not include zero, which indicated that the
two played a signi�cant mediating role in the effect of multidimensional anxiety on emotional-behavioral
problems. The intermediate effect was 0.144 which accounted for 39.04% of the total effect (0.360). The
effects of the three mediating paths were 69.86%, 17.81%, and 12.33%, for paths 1, 2 and 3 respectively.
The serial mediation model is shown in Fig. 1.
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Table 4
Total effect, direct effect and indirect effect

  Effect Value SE BC 95%CI Effect Quantity

Lower Upper  

Total effect .360 .026 .309 .410  

direct effect .216 .026 .164 .267 60.96%

indirect effect .144 .017 .111 .179 39.04%

Path1 .042 .013 .020 .071 69.86%

Path2 .069 .014 .042 .098 17.81%

Path3 .032 .007 .019 .048 12.33%

Path1 = speci�c indirect effect through alexithymia;Path2 = speci�c indirect effect
through dependency;Path3 = speci�c indirect effect through alexithymia and
dependency

               

  0.58**           0.10**  

      0.64**   0.07**      

        0.21**        

*p < 0.05, **p < 0.01

4. Discussion
This investigated the role of anxiety as a risk factor in increasing of emotional-behavioral problems
among adolescents. Also, the study examined the serial mediation path from anxiety to emotional-
behavioral problems through dependency and alexithymia.

In this study, 79.63% of the adolescents showed emotional-behavioral problems when compared with the
normal group. The clinical samples showed more emotional and behavioral problems. These �ndings
were consistent with previous studies where participants with emotional-behavioral disorders showed
increased multidimensional anxiety levels [40], alexithymia [41–42], and dependence[43–44]. However,
signi�cant differences were not reported for peer problems in both the normal and clinical samples.

This study explored the relationship between multidimensional anxiety, alexithymia, dependence and
emotional-behavioral problems in adolescents. Consistent with previous studies, adolescents with anxiety
symptoms have shown increased emotional-behavioral problems [45–48], and multidimensional anxiety.
Negative personalities are positive predictors of adolescent emotional-behavioral problems [22].
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Adolescents with anxiety often exhibit comorbid symptoms of emotional-behavioral problems [54–56].
Immature personality factors are also risk factors for emotional-behavioral problems in adolescents.
Alexithymia is conceptualized as a personality trait that is normally distributed in the population and is
associated with an increased risk of psychopathology [49]. In this study, alexithymia was signi�cantly
associated with poor interpersonal relationships. Also, high alexithymia subjects are reported to show
increased interpersonal relationship problems, attachment insecurity, avoidant behavior and suicidal
behavior [50–52]. Adolescents with alexithymia exhibit some impairment in emotional expression and
emotional recognition and increased introversion. Also, they show distorted cognition and inhibited
behavior during interpersonal relationships, which may further exacerbate emotional-behavioral
problems. Dependency is an immature, non-mutually satisfying personality trait. Previous studies have
reported that the abnormal group with psychological behavior show increased dependence [53].
Therefore, alexithymia and dependency personalities may be risk factors for adolescents' emotional-
behavioral problems.

Additional research shows that anxiety not only directly affects adolescents' emotional-behavioral
problems but also indirectly affects them through the mediating effects of dependency and alexithymia.
The mediating effect includes three paths: (1) the mediating path through alexithymia; (2) the mediating
path through dependency; and (3) the chain mediating path through dependency and alexithymia.

These study �ndings revealed that alexithymia and dependent personality are factors that play an
important mediating role in the relationship between anxiety and emotional-behavioral problems in
adolescents, and these �ndings were consistent with previous research [57]. A negative personality trait is
one of the main mediating variables of emotional-behavioral problems and can partly explain abnormal
emotional-behavioral problems [61]. Inappropriate personality traits impair the ability to regulate
adolescents' emotions, and this could lead to increased emotional-behavioral problems. Recent studies
have reported an association between alexithymia with immature ego defense styles, which implies a
relatively primitive way of dealing with emotional problems [58]. Previous studies also indicate that
anxiety is interrelated with alexithymia [59–60], and participants with emotional-behavioral problems
showed more dependency personality traits [43].

This study investigates the relationship among adolescent anxiety, alexithymia, dependency and
emotional-behavioral problems to provide evidence for preventive interventions for adolescents at risk of
emotional-behavioral problems. Some factors are considered to increase the prevalence of emotional-
behavioral problems in adolescents including parental and individual factors [62–63]. Mature personality
trait also reduces emotional-behavioral problems.

Limitation And Future Direction
The sample size in this research was relatively small, and further research will require expanding the
sample size to ensure that the study is more representative. This study was mainly a cross-sectional
study lacking the intervention and follow-up research, hence the dynamic process among the variables is
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a possible future research direction. The research method was a self-report, which may be subjective.
Future research should consider experimental methods to explore the mechanism between anxiety and
emotional-behavioral problems.

Conclusion
Alexithymia and dependency were found to play a role in the chain mediating effects on anxiety and
emotional-behavioral problems in adolescents.
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