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[ Abstract] Objective To investigate the effect of empathy on depressive symptoms in adolescents and to
explore the potential mediating role of family functioning in the effect of empathy on depressive symptoms.
Methods The 2022 cross-sectional data from the Chengdu Positive Child Development (CPCD) cohort were analyzed in
the study. A survey was conducted in Chengdu in June 2022, involving 3 020 students in grades 5-8 from three randomly
selected stratified schools. The Interpersonal Reactivity Index (IRI-C), the Chinese Family Assessment Instrument (C-
FAI), and the Center for Epidemiologic Studies Depression Scale for Children (CES-DC) were used in the survey. Chi-
square test or one-way analysis of variance was performed to examine the differences in various demographic
characteristics (sex, grade, region, and total monthly household income) between groups of respondents, as well as the
differences in family functioning, empathy, and depression. Pearson correlation coefficient was used to examine the
correlation between family functioning, empathy, and depressive symptoms. Structural equation modeling and SPSS
PROCESS component Model 4 were used to analyze whether family functioning played a mediating role in the effect of
empathy on depressive symptoms in adolescents. Results The detection rate of depressive symptoms among survey
respondents was 25.40%. The results of the difference analysis revealed significant differences in the detection rates of
depressive symptoms among respondents of different grades, regions, and monthly household incomes (P<0.05). There
was no significant difference in the detection rates of depressive symptoms between male and female students. There was a
significant difference in the detection rate of depressive symptoms between respondents with different scores for family
dysfunction and empathy ability (P<0.001). Correlation analysis results showed that empathy scores were negatively

correlated with depression (r=-0.11, P<0.001), that family dysfunction was positively correlated with depression (r=0.29,
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P<0.001), and that empathy scores were negatively correlated with family functioning (r=-0.37, P<0.001). The mediating

role of family dysfunction in the relationship between empathy and depressive symptoms was established, with the direct
effect being 0.039 (95% confidence interval [CI]: 0.010-0.069, P<0.001) and the indirect effect value being —0.096 (95% CI:
—0.115--0.079, P<0.001). The direct effect value accounted for 28.89% of the total effect value, while the mediation effect

value accounted for 71.11% of the total effect value. Conclusion The empathy ability of adolescents is correlated to

depressive symptoms, and family functioning plays a mediating role between empathy and depressive symptoms in

adolescents. It is suggested that adolescents’ empathy ability and family functioning should be enhanced through multiple

channels to reduce the occurrence of depressive symptoms.

[ Key words] Adolescents Depression
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Table 1 Incidence of depression
Demographic characteristic n D?: ::S(SUZ))H/ ? P
Sex 0.809 0.368
Male 1603 403 (25.14)
Female 1417 364 (25.69)
Grade 9.837 0.020
Fifth grade 427 105 (24.59)
Sixth grade 399 93 (23.31)
Seventh grade 1155 299 (25.89)
Eighth grade 1039 270 (25.99)
Region 23.676 <0.001
Urban 1689 412 (24.39)
Rural 1331 355 (26.67)
Monthly household income/CNY 19.397  0.001
<2000 61 15 (24.59)
2000-4999 366 93 (25.41)
5000-9999 667 158 (23.69)
10000-19999 1721 453 (26.32)
=20000 205 48 (23.41)

CNY: Chinese yuan.
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Table 2 Scores for the various dimensions of family functioning and

empathy in students with or without depression

Non-depression Depression

C-FAI and IRI-C (n=2253) (n=767) P

C-FAI score 50.15+19.56 64.36+23.19  <0.001
Mutuality 9.00+4.46 11.83+5.56 <0.001
Communication 8.44+4.27 11.56£5.09 <0.001
Parental concern 10.76+5.41 14.11+6.45 <0.001
Conflict and harmony 16.51+7.36 20.97+8.40 <0.001
Parental control 5.50+3.06 6.66+3.00 <0.001

IRI-C score 50.52+9.82 48.11+8.82 <0.001
Perspective taking 22.93+5.09 21.45+4.63 <0.001
Empathy concern 22.01+0.50 22.01+0.28 0.626
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Table 3 Correlation analysis of empathy and depressive symptoms

Description Correlations
Variable
Mean SD 1 2 3 4 5 6 7 8
1. Perspective taking 22.56 5.02
2. TRI-C score 49.91 9.63 092"
3. Mutuality 9.72 492 -0.28"" -027""
4. Communication 9.24 4.69 -0.27"" -0.25" 078"
5. Parental concern 11.61 5.87 -0.36"" -0.36"" 063" 064"
6. Conlflict and harmony 17.64 7.88 -0.38"" -0.39"™ 070" 066" 075"
7. Parental control 5.80 3.08 -021™" -0.22"" 034" 0.26"" 037" 0.39™
8. C-FAI score 53.75 21.46 -037" -037"" 0.83" 0.80" 0.86" 0.90"" 050"
9. CES-DC score 12.53 7.84 -0.13™" -0.11™" 025" 029" 025" 025" 0.16 " 029"
™ p<0.001.
% 4 PROCESSH# [BV37E H M WA i 36 45 R
Table 4 Test results of the mediation effects by PROCESS stepwise regression
Dependent variable Independent variable R R F B t
CES-DC score IRI-C score 0.110 0.012 9.157" -0.057 -3.856
C-FAI score IRI-C score 0.376 0.142 124.344™ -0.815 —21.655
CES-DC score IRI-C score 0.319 0.102 61.172"" 0.393 2.599"
C-FAI score 0.118 17.338""

" P<0.01," P<0.001.

5 EBN SRR RN K B A ) Bootstrapfli 1T 45 R

Table 5 Bootstrap estimation results for the total, direct, and indirect effects of the model

Effect Point estimate LICI ULCI Percentage of relative effect
Total effect -0.057 -0.086 -0.028

Direct effect 0.039 0.010 0.069 28.89%

Indirect effect -0.096 -0.115 -0.079 71.11%

LLCTI: lower limit of confidence interval; ULCI: upper limit of confidence interval.
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