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Purpose: Adolescent depression has become a public health issue in China. Family environment and school life play important roles
in shaping adolescent mental health. Our study aimed to examine the effect of parent-adolescent communication, school-life
experiences, learning difficulties, and confidence in the future on depressive symptoms. We also examined the mediating effects of
school-life experiences, learning difficulties, and confidence in the future on the relationship between parent-adolescent communica-
tion and depressive symptoms.
Methods: Data on depressive symptoms, parent-adolescent communication, and mediating variables were obtained from the China
Education Panel Survey (CEPS), including baseline data (2013–2014) and follow-up data (2014–2015). Mixed-effect models were
used to evaluate the effects of parent-adolescent communication, school-life experiences, learning difficulties, and confidence in the
future on depressive symptoms, and path analyses were performed to determine the mediating roles of school-life experiences,
learning difficulties, and confidence in the future on the relationship between parent-adolescent communication and adolescent
depressive symptoms.
Results: More father-adolescent communication, better school-life experiences, and higher confidence in the future were protective
factors for depressive symptoms among all boys and girls, and learning difficulties were a risk factor for depressive symptoms among
all boys and girls. School-life experiences, learning difficulties, and confidence in the future had statistically significant mediating
effects on the relationship between parent-adolescent communication and depressive symptoms.
Conclusion: More father-adolescent communication, higher confidence in the future, better school-life experiences, and fewer
academic difficulties were associated with lower levels of depressive symptoms. Both mother-adolescent communication and
father-adolescent communication affected depressive symptoms through their effects on school-life experience, learning difficulties,
and confidence in the future. This finding highlighted the importance of parent-adolescent communication and its impact on
depression.
Keywords: depression, communication, adolescent, CEPS

Introduction
The World Health Organization’s (WHO) proposition “no health without mental health” illustrates the indispensability of
mental health in overall health.1 Depression is the second leading cause of disability globally.2 Adolescent depression has
serious consequences for present and future mental health. It can impair academic performance and increase social
difficulties.3 More serious symptoms lead to substance abuse, strong feelings of guilt, schizophrenia, and even suicide.4

Furthermore, adolescent depression can follow individuals for life, resulting in severe loss of self-esteem, impaired
relationships, and impaired vocational achievement.5,6 Recent studies have shown that the prevalence of adolescent
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depression in different areas of China ranges from 18% to 20%.7,8 Adolescent depression has become a public health
concern in China.

Since adolescent mental health is mainly shaped in the family environment, many studies focus on the relationship
between family members and mental health.9–11 Within the family, communication is defined as attending to the
exchange of needs, feelings, and desires among family members and providing assistance to family members.12,13

Parent-adolescent communication is particularly important during adolescence. Good parent-adolescent communication
has been reported to be a protective factor for adolescent depression,14,15 while hostile parent-adolescent relationships
can increase the risk of depression in adolescents.16 Furthermore, adolescents who have less emotional interactions with
their parents are more likely to develop serious consequences, such as delinquency, in addition to depression.16,17

Previous studies have shown that mothers and fathers have different characteristics in terms of communication with
children. Mothers tend to communicate more frequently, emotionally, and actively with their children, receiving more
information from them and providing more care and timely support. Fathers are less involved, but they can often provide
more problem-solving strategies and autonomy support.18 However, whether both mother-child communication and
father-child communication have significant effects on adolescent depressive symptoms is inconsistent in previous
studies. Some studies have suggested that attachment security to the mother, rather than the father, was negatively
associated with depressive symptoms in adolescents. Some suggested that open communication with fathers was
negatively associated with depressive symptoms, whereas such communication with mothers was not.19

In addition to the impact of parent-adolescent communication on depressive symptoms, previous studies also
indicated that parent-adolescent communication played important roles in other aspects of adolescents’ lives, such as
academic performance, school experience, and optimism.20–24 Open and positive parent-adolescent communication can
increase closeness among family members and help resolve children’s problems and difficulties in their lives, resulting in
improved academic performance, school experience, and confidence in the future. These aspects have also been
associated with adolescent depression.25–27 Therefore, parent-adolescent communication may also play a role in
adolescent depression through these aspects, which has not been completely confirmed.

School-life experience mainly reflects relationships with teachers and classmates and satisfaction with school. It is
wel-known that adolescents spend an important part of their lives at school. Therefore, school-life experience plays an
important role in meeting the basic development needs of adolescents.28,29 Adolescents’ basic developmental needs
include autonomy, intimacy, and identity formation; however, modern middle schools are characterized by increased
discipline and academic and social competition. The mismatch between these two aspects leads to an increased risk of
psychosocial problems such as anxiety and depression in adolescents.28,30,31 Conversely, positive school-life experiences
such as good peer relationships and feeling supported by teachers help adolescents cope with difficulties and challenges
appropriately, which contributes to reducing the risk of adolescent depression.26

Learning difficulties in courses can have a negative influence on adolescents. Some studies have shown that learning
difficulties are positively related to depression in children and adolescents.32,33 Learning difficulties may make adoles-
cents feel frustrated and intensify school failure and have a negative impact on self-esteem and mental health.34 Based on
China’s huge population and its imbalance of social, economic, and cultural development, Chinese adolescents face fierce
academic competition and high pressure.35,36 Therefore, it is necessary to explore the effect of academic difficulties on
adolescent depression in China.

Confidence in the future is the individual’s expectations and hopes for a better life situation, and it is a dimension of
optimism.37 Previous studies have found that optimism is a protective factor for mental and somatic health.38,39 However,
very few studies have explored the association of confidence in the future with mental health problems.37 A cross-
sectional study in Finland clarified that high confidence in the future appeared to be associated with low psychological
distress in adults.37 High confidence helps children cope with negative outcomes and worry less about failure;40

conversely, low self-esteem has been identified as a key reason behind development of depressive symptoms in
adolescents.

Since parent-adolescent communication benefits children’s developmental outcomes, including academic perfor-
mance, school-life experience, and confidence in the future, and these aspects may be closely associated with
depression,10,14,20,41–43 we assume that parent-adolescent communication can affect depression through school-life
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experience, learning difficulties, and confidence in the future. This study was based on the China Education Panel Survey
(CEPS) database, which is a nationwide survey of adolescents in China, and had two main purposes: 1) to explore the
effects of parent-adolescent communication, school-life experience, learning difficulties, and confidence in the future on
depressive symptoms and 2) to determine the mediating roles of school-life experience, learning difficulties, and
confidence in the future on the associations between parent-adolescent communication and depressive symptoms.

Methods
Study Design and Participants
This study used data from CEPS, conducted by the National Survey Research Center (NSRC), Renmin University of
China. The CEPS aimed to record and explain the educational process of junior high school students from a lower
education stage to a higher education stage.

The NSRC used a multistage probability-proportional-to-size sampling method to collect subjects. In the first stage,
28 county-level units (county/district/city) were randomly selected in mainland China. In the second stage, four middle
schools were randomly selected in each unit. In the third stage, two seventh grade classes and two ninth grade classes
were selected in each sample school, and all students in the selected classes were asked to complete the questionnaire.44

The first wave was collected during the 2013–2014 academic year, and the second was collected the next academic
year (2014–2015), but the second wave of the survey only followed-up with the seventh graders. In the first wave, the
sample size of seventh graders was 10,279 (5,310 boys, 4,773 girls, 196 gender unreported). In the second wave, the
sample size of eighth graders was 9,449 (4,842 boys; 4,436 girls; 171 gender unreported, 830 were lost to follow-up), and
there was no follow-up for ninth graders. Finally, 9,449 subjects who had both seventh- and eighth-grade data were
included in our study.

Variables and Measurements
Dependent Variable: Depressive Symptoms
Depressive symptoms were assessed by a 4-item scale. Students were asked the frequency of the following feelings
during the past seven days: “blue”, “unhappy”, “life is meaningless”, and “sad”. The responses used a 5-point Likert
scale where “never” =1, “seldom” =2, “sometimes” =3, “most of the time” =4 and “always” =5. The total score of items
was defined as the score for depressive symptoms. A higher score indicated worse mental status (scores ranged from 4 to
20, Cronbach’s α = 0.959). “Probable depression” was defined as baseline scoring ≥ top 10% of baseline depressive
symptoms score.9

Independent Variables
Mother-adolescent communication and father-adolescent communication were measured by 4 items created by the CEPS
researchers. Students were asked the frequency of communicating with their fathers and mothers about “what happened
at school”, “your relationship with friends”, “your relationship with the teachers”, and “your thoughts or worries”. A 3-
point Likert scale was used: “never” =1, “sometimes” =2 and “often” =3. Scores for each item were summed, and higher
scores indicated more mother-adolescent communication or father-adolescent communication (scores ranged from 4 to
12, Cronbach’s α values were 0.769 and 0.788, respectively). Parent-adolescent communication score was defined as the
sum of scores for mother-adolescent communication and father-adolescent communication (ranging from 8 to 24). In
addition, mother-adolescent communication scores, father-adolescent communication scores, and parent-adolescent
communication scores were divided into quartiles and defined as categorical variables.

School-life experience in this study referred to the students’ experiences and feelings about their school life. It was
measured by 9 items in the questionnaire, including “my parents often receive criticism from my teachers”, “the teacher
in charge of the class often praises me”, “the teacher in charge of the class often criticizes me”, “most of my classmates
are very friendly to me”, “the atmosphere in my class is good”, “I often participate in activities in school or class”, “I feel
close to the people at this school”, “I’m bored in this school”, and “I wish I could go to another school”. Students were
asked to choose responses scored on a 4-point Likert scale to express their degree of consent: “strongly disagree” = 1,
“slightly disagree” = 2, “somewhat agree” = 3, “strongly agree” = 4. The school-life experience score was calculated by
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summing the responses of all items (four items were reverse scored). A higher score indicated better school life
experiences (scores ranged from 9 to 36, Cronbach’s α = 0.921). In addition, the school-life experience scores were
divided into quartiles and defined as a categorical variable.

Learning difficulties referred to the level of experiencing difficulties in learning mathematics, Chinese, and English.
Three questions reflecting the difficulties in each course and response options were as follows: “not strenuous at all” =1,
“not very strenuous” =2, “a little strenuous” =3, and “particularly strenuous” =4. Learning difficulties were assessed by
the total score for the three items, and a higher score indicated greater learning difficulties (scores ranged from 3 to 12,
Cronbach’s α = 0.921). In addition, learning difficulties scores were also divided into quartiles and defined as a
categorical variable.

Confidence in the future was reflected by one item. Students were asked “Do you have confidence in your future?” A
4-point Likert scale was used: “no confidence at all” =1, “less confident” =2, “comparative confidence” =3, and “very
confident” = 4. The higher the score was, the more confident the student. In addition, confidence in the future was also
used as a categorical variable, in which “no confidence at all” and “less confident” were combined as a group due to a
small sample in level 1.

Covariates
Covariates included age, gender, ethnicity (Han, non-Han), whether mother and father get along well with each other
(yes, no), household economic status (“very difficult” =1, “a little difficult” =2, “average” =3, “a little affluent” =4, “very
affluent” =5), mother’s and father’s education level (junior middle school or less =1, senior middle school or vocational
schools =2, college =3).

Statistical Analysis
First, the baseline characteristics of students were described. Means and standard deviations were used to present
continuous variables, and frequencies and percentages were used to describe categorical variables. Chi-squared test,
Wilcoxon’s rank-sum test, and two independent samples t-test were adopted to test differences between boys and girls at
baseline.

Second, the score for depressive symptoms at baseline was divided into four quartiles, and analysis of variance
(ANOVA) was used to determine the differences in the levels of independent variables between quartiles.

Third, baseline scores for parent-adolescent communication, mother-adolescent communication, father-adolescent
communication, learning difficulties, school-life experiences, and confidence in the future were divided and used as
categorical variables. Mixed-effects models were fit to examine the relationships between these independent variables
and the outcome “probable depression”. The group with the lowest score was set as reference group in each independent
variable, and the risk of “probable depression” with each other group versus reference group was tested.

Fourth, scores for parent-adolescent communication, mother-adolescent communication, father-adolescent commu-
nication, learning difficulties, school-life experiences, and confidence in the future were used as continuous variables, and
path analyses were performed to study the potential mediating effects of learning difficulties, school-life experiences, and
confidence in the future on the relationship between parent-adolescent communication and depressive symptoms (score).
Three models were applied as setting parent-adolescent communication, father-adolescent communication, and mother-
adolescent communication as the starting point of the path, respectively (Figure 1, Supplementary Figures 1 and 2). And
a bootstrap test (n=2000 replications) was performed to test the indirect effect. The eighth-grade data were used in the
path model building. An indirect effect was considered statistically significant if 95% CIs did not include zero.45

All analyses in this study were conducted by gender, and all models were adjusted for age, ethnicity, whether mother
and father get along well with each other, household economic status and mother’s and father’s education level. SPSS
22.0 was used for general statistical analysis, and Mplus 7.4 (Los Angeles, CA) was used for mixed-effects modelling
and path analyses.

Ethical approval for this study was granted by the Institutional Review Board (IRB) of Renmin University of China
and the IRB of Dalian Medical University (Ethics Approval No. [2021] 002). Participation in the study was voluntary,
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and informed consent from guardians and verbal assent from children were received. This study complied with the
Declaration of Helsinki.

Results
The General Characteristics of Adolescents
The general characteristics of adolescents at baseline are displayed in Table 1. The average age of the students was 13.3
years. Parent-adolescent communication, mother-adolescent communication, school-life experiences, and learning diffi-
culties were significantly different between boys and girls. Boys were more likely to have more learning difficulties than
girls, and girls were more likely to have more depressive symptoms than boys. Girls had better communication with their
mothers and better school-life experiences than boys.

Differences in the levels of factors among quartiles of depressive symptoms are presented in Table 2. The levels of
parent-adolescent communication, father-adolescent communication, mother-adolescent communication, confidence in
the future, and school-life experiences decreased with increasing depressive symptoms, whereas learning difficulties
increased with increasing depressive symptoms.

The Results of Mixed-Effects Models
The results of mixed-effects models are presented in Table 3. Among all adolescents, the risk of “probable depression”
decreased 41% (OR=0.59) and 22% (OR=0.78) with the 3rd and 4th quartiles of father-adolescent communication versus
the 1st quartile, respectively. Among boys and girls, it was still statistically significant when the 3rd quartile of father-
adolescent communication was compared with the 1st quartile, but significant result was not obtained when the 4th
quartile was compared with the reference group. Learning difficulties had a positive association with “probable
depression”, and the risk of “probable depression” increased 43% (OR=1.43) with the 4th quartile versus the 1st quartile
among all adolescents. Similar results were also shown among boys. Good school-life experience was a protective factor
for “probable depression” among all adolescents. Compared with the 1st quartile of school-life experience, the
probabilities of having “probable depression” in the 2nd quartile, the 3rd and the 4th quartile decreased 51%
(OR=0.49), 66% (OR=0.34), and 73% (OR=0.27), respectively. School-life experience was also a strong factor for
“probable depression” in both boys and girls. Confidence in the future was negatively associated with “probable

Figure 1 Mediation model between parent-adolescent communication and depressive symptoms (***p < 0.001).
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depression” among all adolescents. Compared with the 1st level of confidence in the future, the risks of “probable
depression” in the 2nd and the 3rd levels decreased 61% (OR=0.39) and 70% (OR=0.30), respectively. These results on
the relationship between confidence in the future and “probable depression” were consistent with those in boys and girls.

In Supplementary Table 1, parent-adolescent communication was not significantly associated with “probable depres-
sion” among all adolescents, boys, and girls.

The Results of Mediation Analysis
Parent-adolescent communication, father-adolescent communication, and mother-adolescent communication had indirect
effects on depressive symptoms through school-life experiences, learning difficulties, and confidence in the future among
all boys and girls (Figure 1, Supplementary Figures 1 and 2).

Table 1 The General Characteristics of Chinese Adolescents at Baseline

All Boys Girls P

n=9449 n=4937 n=4512

Age, mean (SD) 13.2 (0.7) 13.3 (0.7) 13.2 (0.6) <0.001

Ethnicity, (%)
Han 91.5 92.0 91.0 0.087

Non-Han 8.5 8.0 9.0

Perceived current state of health, (%)
Very bad 0.6 0.8 0.4 <0.001

A little bad 3.4 3.5 3.4

General 21.2 19.7 23.0
Good 34.4 33.7 35.1

Very good 40.4 42.3 38.1

Perceived household economic status, (%)
Very difficult 1.3 1.4 1.3 0.334

A little difficult 10.2 10.9 9.4

Average 74.5 72.3 76.7
A little affluent 13.1 14.1 12.0

Very affluent 0.9 1.1 0.6

Mother’s education level, (%)
≤ junior middle school 63.4 63.4 63.5 0.848

Senior middle school or vocational school 23.1 23.5 22.6

≥ college 13.5 13.1 13.9
Father’s education level, (%)

≤ junior middle school 56.9 57.6 56.1 0.078

Senior middle school or vocational schools 26.9 27.0 26.9
≥ college 16.2 15.5 17.0

Whether mother and father get along well with each other, (%)
Yes 84.6 84.0 85.2 0.097

No 15.4 16.0 14.8

Parent-adolescent communication, mean (SD) 16.5 (4.0) 16.3 (4.0) 16.8 (3.9) <0.001
Mother-adolescent communication, mean (SD) 8.7 (2.3) 8.4 (2.2) 9.0 (2.2) <0.001

Father-adolescent communication, mean (SD) 7.8 (2.3) 7.8 (2.3) 7.7 (2.3) 0.124

School-life experiences, mean (SD) 28.7 (4.3) 28.1 (4.4) 39.2 (4.1) <0.001
Learning difficulties, mean (SD) 7.3 (2.0) 7.6 (2.0) 7.1 (1.9) <0.001

Confidence in the future, mean (SD) 3.3 (0.7) 3.3 (0.7) 3.3 (0.7) 0.412

Depressive symptoms, mean (SD) 8.1 (3.2) 8.0 (3.3) 8.2 (3.1) 0.007

Notes: Data were from China Education Panel Survey (CEPS) database. Chi-squared tests, Wilcoxon’s rank-sum test and two independent
samples t-test were used to compare the differences in baseline characteristics between boys and girls.
Abbreviation: SD, standard deviation.
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Table 2 The Differences in Levels of Factors Across Quartiles of Depressive Symptoms at Baseline

Factors All (n=9449) Boys (n=4937) Girls (n=4512)

Q1:<6 Q2: 6-<8 Q3: 8-<10 Q4: ≥10 P Q1:<6 Q2: 6-<8 Q3: 8-<10 Q4: ≥10 P Q1: <6 Q2: 6-<8 Q3: 8-<10 Q4: ≥10 P

Parent-adolescent

communication

17.47 (4.18) 16.90 (3.90) 16.27 (3.72) 15.65 (3.94) <0.001 17.17 (4.29) 16.77 (3.95) 15.75 (3.68) 15.52 (3.92) <0.001 17.88 (3.98) 17.02 (3.86) 16.78 (3.68) 15.78 (3.95) <0.001

Mother-adolescent

communication

9.17 (2.28) 8.93 (2.21) 8.56 (2.12) 8.21 (2.30) <0.001 8.82 (2.32) 8.73 (2.20) 8.16 (2.07) 8.00 (2.24) <0.001 9.67 (2.13) 9.13 (2.20) 8.96 (2.10) 8.43 (2.33) <0.001

Father-adolescent

communication

8.25 (2.45) 7.89 (2.26) 7.65 (2.19) 7.33 (2.30) <0.001 8.28 (2.45) 7.95 (2.26) 7.56 (2.15) 7.41 (2.32) <0.001 8.22 (2.45) 7.83 (2.26) 7.74 (2.23) 7.26 (2.28) <0.001

School-life

experiences

30.48 (4.05) 29.54 (3.96) 28.39 (3.92) 26.74 (4.33) <0.001 29.90 (4.32) 28.76 (4.03) 27.83 (4.02) 26.27 (4.37) <0.001 31.29 (3.48) 30.29 (3.75) 28.98 (3.73) 27.22 (4.23) <0.001

Learning

difficulties

6.71 (2.07) 7.02 (1.89) 7.46 (1.84) 7.89 (1.90) <0.001 6.99 (2.19) 7.30 (1.92) 7.70 (1.82) 8.15 (1.93) <0.001 6.33 (1.83) 6.75 (1.83) 7.23 (1.83) 7.62 (1.83) <0.001

Confidence in the

future

3.55 (0.59) 3.40 (0.62) 3.29 (0.67) 3.07 (0.74) <0.001 3.54 (0.61) 3.43 (0.61) 3.27 (0.68) 3.07 (0.77) <0.001 3.55 (0.57) 3.38 (0.62) 3.31 (0.65) 3.08 (0.72) <0.001

Notes: Data were from China Education Panel Survey (CEPS) database. Analysis of variance (ANOVA) was used to test the difference in level of factors between quartiles of depressive symptoms.
Abbreviations: Q1, quartile 1; Q2, quartile 2; Q3, quartile 3; Q4, quartile 4.
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For father-adolescent communication, the mediating effect sizes (percentage of the total effect size) of school-life
experiences on depressive symptoms were −0.047 (56.63%) in all students, −0.054 (59.34%) in boys, and −0.042
(51.85%) in girls. The mediating effect sizes (percentage of the total effect size) of learning difficulties on depressive
symptoms were −0.010 (21.74%) in all students, −0.008 in boys and −0.012 in girls. The mediating effect sizes
(percentage of the total effect size) of confidence in the future were −0.014 (28.00%) in all students, −0.013 in boys
and −0.015 in girls (Table 4).

For mother-adolescent communication, the mediating effect sizes (percentage of the total effect size) of school-life
experiences on depressive symptoms were −0.063 (131.25%) in all students, −0.055 in boys, and −0.069 (95.83%) in
girls. The mediating effect sizes of learning difficulties were −0.014 in all students, −0.008 in boys, and −0.023 in girls,
and the mediating effect sizes of confidence in the future were −0.016 in all students, −0.016 in boys, and −0.016 in girls
(Table 4).

For parent-adolescent communication, the mediating effects (percentage of the total effect size) of school-life
experiences were −0.055 (84.62%) in all students, −0.055 (98.21%) in boys, and −0.056 (73.68%) in girls. The mediating
effects (percentage of the total effect size) of learning difficulties were −0.012 (54.55%) in all students, −0.008 in boys,
and −0.017 (44.74%) in girls. The mediating effects (percentage of the total effect size) of confidence in the future were
−0.015 (60.00%) in all students, −0.015 in boys, and −0.016 (44.44%) in girls (Table 4).

Table 3 Effects of Mother-Adolescent Communication, Father-Adolescent Communication, School-Life Experience, Learning
Difficulties, and Confidence in the Future on Depressive Symptoms by the Mixed Effects Model

Factors All (OR, 95% CI) P Boys (OR, 95% CI) P Girls (OR, 95% CI) P

Mother-adolescent communication
Q1 (<7) 1 (reference) - 1 (reference) - 1 (reference) -

Q2 (7-<9) 0.84 (0.66, 1.09) 0.188 0.76 (0.54, 1.06) 0.105 0.96 (0.66, 1.40) 0.828
Q3 (9-<10) 1.26 (0.93, 1.70) 0.116 1.20 (0.81, 1.79) 0.360 1.33 (0.86, 2.03) 0.196

Q4 (≥10) 1.16 (0.88, 1.52) 0.298 1.24 (0.86, 1.81) 0.249 1.07 (0.72, 1.60) 0.736

Father-adolescent communication
Q1 (<6, reference) 1 (reference) - 1 (reference) - 1 (reference) -

Q2 (6-<8) 0.82 (0.65, 1.03) 0.086 0.79 (0.57, 1.09) 0.155 0.86 (0.62, 1.19) 0.351
Q3 (8-<9) 0.59 (0.45, 0.77) <0.001 0.59 (0.40, 0.85) 0.005 0.62 (0.43, 0.90) 0.012

Q4 (≥9) 0.78 (0.61, 0.90) 0.045 0.85 (0.60, 1.20) 0.356 0.71 (0.50, 1.01) 0.053

School-life experiences
Q1 (<26, reference): 1 (reference) - 1 (reference) - 1 (reference) -

Q2 (26-<29) 0.49 (0.40, 0.61) <0.001 0.60 (0.45, 0.80) 0.001 0.39 (0.28, 0.54) <0.001

Q3 (29-<32) 0.34 (0.27, 0.43) <0.001 0.38 (0.28, 0.52) <0.001 0.31 (0.22, 0.44) <0.001
Q4 (≥32) 0.27 (0.21, 0.35) <0.001 0.29 (0.20, 0.41) <0.001 0.26 (0.18, 0.37) <0.001

Learning difficulties
Q1 (<6, reference) 1 (reference) - 1 (reference) - 1 (reference) -
Q2 (6-<7) 0.95 (0.71, 1.26) 0.716 0.96 (0.64, 1.45) 0.840 0.89 (0.60, 1.32) 0.555

Q3 (7-<9) 1.05 (0.81, 1.36) 0.699 0.98 (0.68, 1.43) 0.929 1.07 (0.75, 1.52) 0.723

Q4 (≥9) 1.43 (1.10, 1.88) 0.010 1.51 (1.10, 2.21) 0.037 1.27 (0.87, 1.87) 0.221
Confidence in the future
“No confidence at all” or “less confident” 1 (reference) - 1 (reference) - 1 (reference) -

Quite confident 0.39 (0.31, 0.50) <0.001 0.44 (0.32, 0.63) <0.001 0.36 (0.26, 0.50) <0.001
Very confident 0.30 (0.23, 0.40) <0.001 0.34 (0.23, 0.49) <0.001 0.27 (0.19, 0.40) <0.001

Notes: Data were from China Education Panel Survey (CEPS) database. The model for all students was adjusted for gender, ethnicity, household economic status, mother’s
education level, father’s education level and whether mother and father get along well with each other. In gender-stratified analyses, the models were adjusted for the same
covariates except gender.
Abbreviations: OR, odds ratio; CI, confidence interval; Q1, quartile 1; Q2, quartile 2; Q3, quartile 3; Q4, quartile 4.
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Table 4 The Mediation Effect Sizes of School-Life Experiences, Learning Difficulties and Confidence in the Future on the Relationship Between Parent-Adolescent Communication and
Depressive Symptoms

Effect Path All Proportion Boys Proportion Girls Proportion

Effect
Size

95% CI P Effect
Size

95% CI P Effect
Size

95% CI P

Model 1
Total effect −0.065 (−0.085,

−0.045)
<0.001 −0.056 (−0.086,

−0.025)
<0.001 −0.076 (−0.103,

−0.047)
<0.001

Mediation effect Parents-adolescent

communication → School-life
experiences → Depressive

symptoms

−0.055 (−0.062,
−0.047)

<0.001 84.62% −0.055 (−0.066,
−0.045)

<0.001 98.21% −0.056 (−0.068,
−0.046)

<0.001 73.68%

Total effect −0.022 (−0.043,
−0.001)

0.034 −0.010 (−0.040,
0.020)

0.517 −0.038 (−0.066,
−0.009)

0.010

Mediation effect Parents-adolescent

communication →Learning
difficulties → Depressive

symptoms

−0.012 (−0.016,
−0.008)

<0.001 54.55% −0.008 (−0.015,
−0.002)

0.012 - −0.017 (−0.024.
−0.012)

<0.001 44.74%

Total effect −0.025 (−0.045,
−0.003)

0.016 −0.016 (−0.045,
0.014)

0.279 −0.036 (−0.065,
−0.007)

0.015

Mediation effect Parents-adolescent

communication→Confidence in
the future→Depressive

symptoms

−0.015 (−0.020,
−0.011)

<0.001 60.00% −0.015 (−0.022,
−0.008)

<0.001 - −0.016 (−0.023,
−0.009)

<0.001 44.44%

Model 2
Total effect −0.048 (−0.091,

−0.003)
0.031 −0.024 (−0.087,

−0.043)
0.482 −0.072 (−0.127,

−0.013)
0.014

Mediation effect Mother-adolescent
communication → School-life

experiences → Depressive

symptoms

−0.063 (−0.076,
−0.050)

<0.001 131.25% −0.055 (−0.074,
−0.036)

<0.001 - −0.069 (−0.088,
−0.054)

<0.001 95.83%

Total effect 0.001 (−0.039,
0.045)

0.965 0.023 (−0.037,
0.087)

0.465 −0.025 (−0.079,
0.031)

0.375

Mediation effect Mother-adolescent
communication → Learning

difficulties → Depressive

symptoms

−0.014 (−0.020,
−0.009)

<0.001 - −0.008 (−0.016,
−0.002)

0.021 - −0.023 (−0.033,
−0.015)

<0.001 -
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Table 4 (Continued).

Effect Path All Proportion Boys Proportion Girls Proportion

Effect
Size

95% CI P Effect
Size

95% CI P Effect
Size

95% CI P

Total effect −0.001 (−0.043,
0.043)

0.946 0.015 (−0.047,
0.080)

0.641 −0.019 (−0.074,
0.038)

0.519

Mediation effect Mother-adolescent

communication→ Confidence

in the future→ Depressive
symptoms

−0.016 (−0.023,
−0.011)

<0.001 - −0.016 (−0.027,
−0.008)

<0.001 - −0.016 (−0.026,
−0.009)

<0.001 -

Model 3
Total effect −0.083 (−0.129,

−0.039)
<0.001 −0.091 (−0.168,

−0.023)
0.012 −0.081 (−0.141,

−0.023)
0.007

Mediation effect Father-adolescent

communication → School-life
experiences → Depressive

symptoms

−0.047 (−0.061,
−0.036)

<0.001 56.63% −0.054 (−0.075,
−0.036)

<0.001 59.34% −0.042 (−0.060,
−0.027)

<0.001 51.85%

Total effect −0.046 (−0.089,
−0.002)

0.037 −0.045 (−0.116,
0.024)

0.199 −0.051 (−0.108,
0.005)

0.078

Mediation effect Father-adolescent

communication→ Learning
difficulties → Depressive

symptoms

−0.010 (−0.016,
−0.006)

<0.001 21.74% −0.008 (−0.017,
−0.002)

0.023 - −0.012 (−0.020,
−0.006)

0.002 -

Total effect −0.050 (−0.092,
−0.004)

0.024 −0.050 (−0.123,
0.019)

0.154 −0.054 (−0.112,
0.002)

0.060

Mediation effect Father-adolescent

communication→ Confidence
in the future→ Depressive

symptoms

−0.014 (−0.020,
−0.009)

<0.001 28.00% −0.013 (−0.022,
−0.007)

0.001 - −0.015 (−0.024,
−0.008)

<0.001 -

Notes: Data were from China Education Panel Survey (CEPS) database. The model for all students was adjusted for gender, ethnicity, household economic status, mother’s education level, father’s education level and whether mother
and father get along well with each other. In gender-stratified analyses, the models were adjusted for the same covariates except gender. Proportion: Mediation effect/ Total effect. Percentage of total indirect effects attributable to specific
mediators, which add to more than 100%, if specific indirect effects were in opposite directions.
Abbreviation: CI, confidence interval.
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Discussion
In the current study, father-adolescent communication, school-life experiences, learning difficulties, and confidence in the
future were found to be associated with depressive symptoms in Chinese adolescents. In addition, parent-adolescent
communication, father-adolescent communication, and mother-adolescent communication had indirect effects on depres-
sive symptoms through school-life experiences, learning difficulties, and confidence in the future.

In our study, parent-adolescent communication was not statistically associated with depressive symptoms. However,
many previous studies have shown that positive parent-adolescent communication is a protective factor for children’s
psychological and behavioral problems,13 and negative parent-adolescent communication was strongly associated with
increased depressive symptoms, risky sexual behavior and lower life satisfaction,46–50 which was not consistent with our
results. In the current study, father-adolescent communication was associated with adolescent depressive symptoms in the
mixed-effect model, but mother-adolescent communication was not statistically significant. It is still controversial
whether both father-adolescent communication and mother-adolescent communication have significant effects on
depressive symptoms. A study including 809 adolescents in Ethiopia found that both good mother-adolescent commu-
nication and father-adolescent communication played positive roles in reducing the risk of depression,51 which was not
entirely consistent with our results. Another study showed that the father-adolescent relationship played a more important
role in psychological well-being than the mother-adolescent relationship in Finland.52 The different effects on depression
between mother- and father-adolescent communication might be explained by the different roles that fathers and mothers
play in their children’s adolescence. Mothers are traditionally in charge of daily care and give emotional comfort to their
children.53,54 However, mothers are found to be more concerned about closeness and intimacy, which might not fully
meet the needs for adolescents’ individuality and autonomy.55,56 Fathers tend to engage in children’s playtime and
encourage children to face challenges and difficulties.57 Compared with mothers, fathers are more likely to provide more
problem-solving strategies and autonomy support and help children regulate their negative emotions and improve their
internalizing symptoms.56,58–60 However, in traditional Chinese culture, fathers are the head of family and have authority
to supervise children’s behavior and to require them to be obedient. Due to less emotional expression in father-child
communication, Chinese fathers usually have low attachment and bonding with their children,61 which is not beneficial
for the children’s mental health.

In the current study, positive school-life experiences helped to reduce depressive symptoms. Peer relationships,
teacher-student relationships, and school climate are major components of school-life experiences. Good peer relation-
ships play a positive role in alleviating anxiety and depression in adolescence,62,63 whereas conflict with friends is a
consistent risk for depression across adolescence.64 Good relationships with classmates can help foster a good learning
climate and make adolescents feel supported and accepted when facing difficult tasks in school and friendship; in
contrast, poor relationships with classmates create a competitive and hostile climate, which increases stress, anxiety, and
depressive symptoms.65 In addition, higher perceived teacher support has been associated with a lower level of
depression.66–68 Teacher support can make students feel loved, cared for, and inspired (when students believe that
their teachers understand their inner feelings, give them a chance to make choices, support and help them solve
problems);69,70 this support leads to an increase in students’ feelings of liking school, belonging, and interest and
enjoyment in school.71 Teacher support can also help students improve their social adaptation, learning engagement, and
adaptation to school, which directly correlates with students’ mental health.72–76 Therefore, a good school climate can
provide a safe and orderly environment and reduce aggressive behavior such as bullying and sexual harassment, which
are closely linked to more depressive symptoms in victims.

In our study, severe learning difficulties played a positive role in increasing depressive symptoms in adolescents,
which has been confirmed by some theories, such as hopelessness theory adapted for the academic context and
competence model.77–79 Learning at school is the major task during adolescence, and school performance is considered
an important predictor of future success.80,81 Learning difficulties can cause feelings of academic failure and negative
attitudes toward school, and then these negative effects continue to accumulate, eventually leading to feelings of being
exhausted and overwhelmed.82,83 In contrast, adolescents who are academically successful often receive positive feed-
back from teachers, parents and classmates, which gives them satisfaction and self-confidence. China is a country that
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highly values education.35,36 As China has a large population, academic competition among students is very cruel. In
some provinces, approximately 50% of junior high school students will not be able to attend ordinary high school
because they cannot pass the entrance exam. They can only choose technical school or vocational high school or even
drop out from school,84 which means they will be in lower-paying occupations in the future. Therefore, under this cruel
education system, children with learning difficulties or with poor grades feel a lot of pressure. Our path analysis results
also indicated that more parent-adolescent communication helped alleviate the feelings associated with learning diffi-
culties. Children with learning difficulties may receive care, encouragement or problem-solving strategies from their
parents, which is helpful for their mental health.

In the current study, higher confidence in the future was associated with a lower level of depressive symptoms. A
longitudinal study in Finland involving 101,257 adults also obtained consistent results.37 Although studies on the
association between confidence in the future and depression are very limited, there are many studies on the association
of depression with optimism, self-esteem and self-efficacy, which are closely connected with confidence in the future.
Persons with high self-efficacy and optimism tend to regard failure as a challenge that deepens their perseverance in
achieving their goals; in contrast, those with low self-efficacy may feel helpless and less motivated when failure happens,
triggering depressive symptoms.63

In our study, through mediation analysis, we found that parent-adolescent communication, father-adolescent com-
munication and mother-adolescent communication can indirectly affect depressive symptoms through their effects on
learning difficulties, confidence in the future and school-life experiences. Our results indicated that more adolescent-
parent communication helped promote many aspects of children’s lives that had effects on depressive symptoms. Parent-
adolescent communication may provide children with an outlet for releasing anxiety and stress and a chance to obtain
support and suggestions from their parents, directly increasing their confidence in the future, school experiences and
ability to face learning difficulties. However, in Chinese culture, adolescents are less likely to communicate openly about
conflicts and disagreements with their parents because they are trained to be obedient.85 Chinese parents express less
positive affection for their children than Western parents.86 Chinese parents attach more importance to educating and
nurturing their children, but they often ignore communicating with their children. This situation is expected to be valued
and changed.

There are some study limitations in our research. First, the questions that measure depression could only reflect
certain depressive symptoms but not a clinical diagnosis of depression. Mood and psychotic symptoms often co-occur,
and the differential diagnosis may be rather imprecise. There exists an emerging notion that mood disorders lie on a
spectrum or a dimensional view. These conditions are not discrete categories and may form at least part of a continuum
or affective disorder spectrum.87 Therefore, depressive symptoms in this study are not necessarily representative of
clinically diagnosed depression. Second, in our study, parent-adolescent communication reflected the frequency and
content of parent-adolescent communication, but it did not include the pattern of communication such as positive or
negative communication, active or passive communication, warm or rigid communication, which was confirmed to have
an influence on adolescent depressive symptoms.49,88–90 Third, although this study was a longitudinal study, the interval
between follow-ups was only one year. Fourth, we examined the effects of parent-adolescent communication on
depressive symptoms through confidence, learning difficulties, and school-life experiences. However, it is possible that
changes in confidence, learning difficulties and school-life experiences lead to changes in parent-adolescent commu-
nication, but we did not test the reverse causality of these three factors on parent-adolescent communication. Fifth,
variables in this study might be influenced by other factors that were not observed in the investigation. Personal features
such as personality disorders and autism spectrum disorder influence academic performance and social functioning.
Genetic factors, the mental situation of parents, behaviors of parents and negative events such as sexual abuse and
childhood maltreatment also have an impact on academic performance, social ability and adolescent depression.
Therefore, mediating factors might be complex and interactive. Longitudinal studies with more detailed information
on parent-adolescent communication, more comprehensive factors and more accurate diagnoses are needed to determine
the role of parent-child communication on adolescent depression.
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Conclusion
In conclusion, more father-adolescent communication, better school-life experiences, fewer academic difficulties, and
higher confidence in the future were associated with a decreased risk of depression. Parent-adolescent communication
could indirectly reduce depressive symptoms through the mediating effects of school-life experiences, learning difficul-
ties, and confidence in the future. Therefore, parent-adolescent communication should be greatly advocated to reduce
adolescent depression.
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