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[ Abstract] Objective To examine the mediating role of empathy and emotional competence in the association
between family functioning and internalizing and externalizing problem behaviors among adolescents in China.
Methods In this study, we used the data from the June-July 2022 survey of Chengdu Positive Child Development
(CPCD) cohort. All respondents were 5th-9th graders from six primary or secondary schools in Chengdu. The Achenbach
Child Behavior Checklist (CBCL), the Chinese Family Assessment Instrument (C-FAI), the empathy subscale of the
Chinese version of the Interpersonal Reactivity Index (C-IRI), and the emotional competence (EC) subscale of the
Chinese Positive Youth Development Scale (CPYD) were used to evaluate the respondents’ internalizing and externalizing
problem behaviors, family functioning, empathy, and emotional competence, respectively. The average score derived from
the total score of a scale divided by the number of entries in each dimension was used as the final score of the scale.
Independent samples t-tests or one-way analysis of variance (ANOVA) were performed to examine the differences in
family functioning, empathy, emotional competence, and internalizing and externalizing problem behaviors across

student groups with different demographic characteristics (sex, grade, and region). Pearson correlation analysis was
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conducted to examine the relationship between family functioning, empathy, emotional competence, and internalizing
and externalizing problem behaviors. AMOS 24.0 was used to validate the hypothesized model and structural equation
modeling was used to analyze the mediating effects of empathy and emotional competence between family functioning
and internalizing and externalizing problem behaviors among adolescents. Results A total of 3026 eligible participants
were included, including 1548 (51.16%) male students and 1478 (48.84%) female students. Among the respondents, 798
(26.37%) were 5th graders, 738 (24.39%) were 6th graders, 567 (18.74%) were 7th graders, 614 (20.29%) were 8th graders,
and 309 (10.21%) were 9th graders. In addition, 2064 (68.21%) of all respondents were from urban areas and 962
(31.79%) were from rural areas. The results of the difference analysis showed that the differences in adolescents'
internalizing and externalizing problem behaviors were statistically significant between students of different grades
(P=0.004), and that the differences in family functioning and empathy scores were also statistically significant between
students of different grades (all P<0.001), whereas the differences in adolescents' internalizing and externalizing problem
behaviors were not statistically significant between sexes and regions (P=0.919, 0.959). The results of correlation analysis
showed that family functioning scores (the higher the score, the worse the family functioning) were significantly
negatively correlated with empathy and emotional competence (r=-0.482, —0.432, P<0.01), and significantly positively
correlated with internalizing and externalizing problem behaviors (r=0.220, P<0.01). Empathy was significantly positively
correlated with emotional competence (r=0.402, P<0.01). Empathy and emotional competence were significantly
negatively correlated with all the dimensions of internalizing and externalizing problem behaviors (r=—0.115, —0.305,
P<0.01). Emotional competence partially mediated the relationship between family functioning and adolescents'
internalizing and externalizing problem behaviors, with a mediation effect value being 0.042 (95% [confidence interval]
CI: 0.031-0.057). Empathy and emotional competence had chain mediation effect between family functioning and
adolescents' internalizing and externalizing problem behaviors, with the value of the mediation effect being 0.010 (95% CI:
0.007-0.014). Conclusion Family functioning influences adolescents' internalizing and externalizing problem behaviors
in a direct way and through the chain-mediating roles of empathy and emotional competence.
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F1 FAEAASGITFHHEEREIRE B B ENFIRIMLERITH BZERESH (n1=3026)

Table 1 Analysis of the differences in family functioning, empathy, emotional competence, and internalizing and externalizing problem behaviors

across student groups with different demographic characteristics (n=3026)

Family function Empathy Emotional competence Internalizing and externalizing behavior
Item n
its t/F P xS t/F P xS t/F P xS t/F P
Sex 1.406  0.160 -2.534  0.011 0.644  0.520 0.102 0.919
Male 1548 1.74+0.70 4.5620.90 4.82+1.06 0.12+0.15
Female 1478 1.71+0.66 4.64%0.86 4.79+1.06 0.12+0.18
Grade 10.649 <0.001 18.085 <0.001 0.794  0.529 3.916 0.004
Grade5 798 1.66%0.65 4.75%0.89 4.79+1.03 0.13+0.14
Grade6 738 1.65+0.63 4.69+0.83 4.84+1.05 0.12+0.15
Grade7 567 1.74%0.71 4.53+0.91 4.82+1.07 0.12+0.23
Grade8 614 1.82+0.73 4.52+0.88 4.82+1.13 0.10£0.16
Grade9 309 1.87+0.71 4.3240.86 4.72%1.00 0.11£0.17
Region -2450 0.014 4238 <0.001 0721 0471 0.051 0.959
Urban 2046 1.70+0.67 4.65+0.88 4.81+1.07 0.12+0.17
Rural 962 1.77+0.70 4.50+0.88 4.78+1.04 0.12+0.17
£2 ETENHRMESITMERER (n=3026)
Table 2 Descriptive statistics and correlation matrix for each variable (n=3026)
Scale r
\%
M s 1 2 3 4 5 7 10 11 12 13 14
1 159 080 1
2 178 089 0787 1
3 188 086 0532 0476 1
4 146 077 0515 0474 05707 1
5 192 1.03 03760 03797 04607 04377 1
6 172 068 07537 0745 08087 07327 0725 1
7 480 1.06 —0485 -0509" -0295 0253 -0272" -0432" 1
8 460 088 -0.400" -0380" -0.401" -0403" -0308" -0482" 0402" 1
9 017 028 02317 02627 01377 00727 0140 02027 -0280" -0.105 1
10 008 017 0174 01917 01117 0085 0107 0164 -0.190" -0.110" 0462" 1
11 011 019 01937 019 01277 009 0165 018 —0.257 -0.086 0.632" 0480
12 009 018 01617 0156 01137 00917 0.146" 0163 -0220" -0.119" 0523 0387 05207 1
13 015 019 01877 01797 0098 00617 0136 0156 —0.252" -0.081" 0.584 0464 0618 0680 1
14 012 017  0243" 02607 01427 0090 01747 0220" -0305" -0.115" 0.827" 0642 07847 07527 0846° 1

1: mutuality; 2: communication; 3: conflict and harmony; 4: parental concern; 5: parental control; 6: family function; 7: emotional competence; 8: empathy; 9:

withdrawal; 10: somatic complaints; 11: anxiety and depression; 12: delinquent behavior; 13: aggressive behavior; 14: internalizing and externalizing behaviors.

M: mean; V: variable; ~ P<0.01.
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Fig 1 Path coefficient plot of the mediating effects model of the influence of family functioning on adolescents' internalizing and externalizing problem

behaviors
1-14 are explained in the notes to Table 2. e: residual error. The data in the figure are standardized coefficients. ~ P<0.05,  P<0.001. n=3026.

F3 BB RN YBEITER (n=3026)
Table 3 Results of the mediation effect analysis of the modele (n=3026)

Bootstrapping
Effect type Point estimate SE
Bias-Corrected 95% CI Percentile 95% CI

Indirect effect 1 0.004 0.005 -0.006-0.013 —0.006-0.014
Indirect effect 2 0.042 0.006 0.031-0.057 0.030-0.056
Indirect effect 3 0.010 0.002 0.007-0.014 0.007-0.013
Total indirect effect 0.098 0.017 0.070-0.125 0.071 -0.127
Direct effect 0.140 0.026 0.090-0.191 0.093-0.193
Total effect 0.238 0.027 0.181-0.288 0.185-0.292

Indirect effect 1: family function-empathy-internalizing and externalizing problem behavior; Indirect effect 2: family function-emotional competence-
internalizing and externalizing problem behavior; Indirect effect 3: family function-empathy-emotional competence-internalizing and externalizing problem

behavior. SE: standard error; CI: confidence interval.
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