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Abstract: The objectives of this paper were to examine the risk of depression and depressive symp-
toms among Han and minority children and adolescents in rural China, the links between academic
performance and depressive symptoms, and the prevalence of these links among specific subgroups.
A total of 8392 4th, 5th, and 6th grade students at 105 sample rural schools in eight low-income
counties and districts in a prefectural-level city in Southwestern China were randomly selected using
a three-step sampling strategy. A total of 51% of the sample were female (SD = 0.50), and the age
range was 7 to 19 years (mean = 11.35 years; SD = 1.05). Using the Patient Health Questionnaire 8-item
depression scale, the prevalence of depressive symptoms in the sample was assessed, while data on
students’ academic performance (standardized math test) and demographic characteristics were also
collected. Our results show that the rates of major depression were 19% for Han students, 18% for
Tibetan students, and 22% for Yi students; the rates of severe depression were 2% for Han and Tibetan
students, and 3% for Yi students. Yi students were at significantly higher risks for major and severe
depression than Han students. We conducted multivariate regression and heterogeneous analyses.
Academic performance was negatively and significantly correlated to depressive symptoms. Across
the whole sample, students with lower math scores, minority students, boys, younger students, and
students with migrant parents were most vulnerable to depressive symptoms. The heterogeneous
analysis suggests that among poor-performing students, subgroups at higher risk for depression
include boys, non-boarding students, and students whose mothers had graduated from high school or
above. These findings indicate a need to improve mental health outcomes of rural Han and minority
primary school students, targeting academic performance for possible intervention.

Keywords: depressive symptoms; academic performance; China; rural Han students; rural minority
students; children and adolescents

1. Introduction

Child and adolescent depression in low- and middle-income countries (LMICs) is a
serious public health concern, as up to 20% of children (3–10 years) and adolescents (10–19)
in LMICs are affected by mental illness [1]. Internationally, depression is a leading cause
of childhood and adolescent social, health, and psychological problems, which includes
increased rates of suicidal thoughts and suicide attempts [2]. Furthermore, depression
has long-lasting impacts, too, including increased levels of adult anxiety and substance
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abuse, as well as worse health, criminal, and social functioning [3]. Moreover, international
research has reported significant associations between academic performance and the
risk of depression [4–6], as academic stress has been linked to depression in adolescent
students [4,5,7].

Consistent with the international literature, research from China, an LMIC, indicates
that depression is common among children and adolescents throughout the country, in
both rural and urban settings. High rates (~20%) of major depression among children
and adolescents have been reported in numerous studies using the Children’s Depression
Inventory (CDI), Center for Epidemiological Studies Depression Scale (CES-D), Zung’s
Self-rating Depression Scale (SDS), and the Depression Self-Rating Scale for Children
(DSRSC) [8–11]. For example, a meta-analysis of 62 studies on depressive symptoms in
children and adolescents from rural and urban China reported that the overall pooled
prevalence of depressive symptoms (measured by a range of instruments including SDS,
CDI, CES-D, The Symptom Checklist subscales for depression, DSRSC, Beck Depression
Inventory-II, Beck Depression Inventory BDI, and Psychological Health Inventory) was
22.2% [12]. Another systematic review and meta-analysis of 27 studies and 42,374 primary
school students (aged 7–15 years) across China identified the pooled prevalence rate of
depression to be 17.2% (measured by CDI, CES-D, DSRSC, and the BDI) [13]. However,
evidence from 25 provinces in a longitudinal social survey (using CES-D) showed that the
prevalence of childhood depression is higher in rural areas (23%) than in urban areas (14%),
suggesting that children and adolescents living in rural regions may be at greater risk [8].

Additionally, consistent with international findings, academic performance has been
shown to be linked with depression among children and adolescents in China. In China,
where competitive entrance examinations are widely accepted as the norm, and education
is highly valued by society, research shows that children and adolescents are likely to
suffer from mental health problems related to their academic performance [7,14]. In fact, a
study of more than 2000 adolescent students in urban and rural China found significant
correlations between academic performance, measured by average grades over the past
year, and depression, measured by CES-D [15]. In addition, research from rural China
has found that poor academic performance (measured by standardized math tests and
academic grades) is correlated to increased feelings of anxiety and depression (measured
by Mental Health Test MHT, the Revised Children’s Manifest Anxiety Scale, Fear Survey
Schedule for Children-Revised, and BDI) among primary school students [16,17].

Due to the severity of childhood and adolescent depression in China, more research
should examine what characteristics make the youth more and less vulnerable to depression.
Studies in China have shown that specific subgroups are affected by depression differently,
including girls, students of migrant parents, and boarding students. According to one
study from rural Taiwan, poor-performing female elementary school students reported
higher risks of depression (measured by CES-D) than poor-performing male peers [7].
Gao et al. [7] also found that poor-performing students, whose academic performance
was measured through a standardized math test, were at greater risk of depression if their
fathers migrated from home, but a lower risk of depression if their mothers had migrated.
Research examining the effect of school boarding on mental health has mixed results.
Chen et al. [18] identified negative association between school boarding and student mental
health (Children’s Manifest Anxiety Scale) among elementary school students in rural
western China; however, Tang et al. [19] found no significant associations in a sample
from the same area with similarly aged students, measuring depressive symptoms with a
self-designed MHT. To the best of our knowledge, there are no studies that examine the
effects of parent educational attainment on depressive symptoms among the Chinese youth,
although international findings suggest that more highly educated parents spend more time
with their children than less-educated parents [20–22]. Furthermore, evidence from Taiwan
has found that youths with lower levels of parental care or engagement are more likely to
be depressed (measured by the MHT) [23]. In addition, while there is no data from China,
the international literature suggests a link between being an only child and depressive
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symptoms, as several studies identified that adolescents who are only children demonstrate
better mental health (measured by the Strengths and Difficulties Questionnaire) than those
with siblings [24,25]. Despite this research, it remains unclear how the influence of academic
performance on depressive symptoms in rural China varies by ethnicity, gender, age, being
an only child, boarding status, parent educational attainment, and parent migration status.

In China, several vulnerable subgroups have been neglected in past studies on child-
hood and adolescent depression, specifically rural and minority groups. Out of the 1.4 bil-
lion people who live in China, more than half (55%) of the population, including 250 million
children (0–14 years old), are considered rural, which is determined by legal residency
status. (Legal residency status refers to China’s household registration system (hukou).
The system, which began in the late 1950s, classifies the residency status of all individuals
as either rural or urban, with social benefits determined accordingly, with urban hukou
providing more privileges than rural hukou. In addition, hukou identifies individuals by
their “places of origin” in China [26].) In addition, despite comprising a small share of
the total population, minority ethnic groups are an important part of China’s national
body. The Han ethnicity is the majority ethnic group, representing approximately 91% of
the total population. The other 9% is comprised of non-Han minority groups, including
Yi and Tibetan ethnic groups, for example [26]. To the best of our knowledge, there is a
large gap in research investigating the links between academic performance and mental
health in rural minority and rural Han groups. Based on data from 2012 from a sample of
2679 children from rural western China, Zhou et al. [8] found that minority children are
significantly more likely to suffer from depression than Han children. While that study
focused on studying the prevalence of child depression in a rural and minority sample,
there remains a gap in the literature for more recent data on the links between academic
performance and depression in a large rural and minority sample.

The goal of this study was to document the prevalence of depression among rural Han
and minority primary school students in western China (aged 7–19 years) and explore the
links (and the nature of the links) between academic performance and depression. First,
we reported the rate of depression among rural primary school students in a province in
western China and compared the depressive symptom rates of Han and minority students.
Next, correlation between academic performance and depressive symptoms were measured
throughout the whole sample and ethnic group subsamples. Finally, we investigated results
from heterogeneous analyses to determine which subgroups—including minorities, girls,
boarding students, only children, students whose parents migrated away for work, and
students whose parents had not completed high school—reported the strongest correlations
between academic performance and depression.

2. Materials and Methods
2.1. Ethical Approval

Ethical approval for this study was granted by the Stanford University Institutional
Review Board (IRB No. 35635). All subjects gave written informed consent in accordance
with the Declaration of Helsinki. All subjects were free to choose whether they were willing
to participate in the research.

2.2. Sampling Selection

The data were collected in the spring of 2021 from eight counties and districts in City
A, in Province A (Southwestern China). All eight counties and districts have relatively low
levels of economic development. For example, compared to the other prefecture-level cities
in Province A, the GDP per capita for City A (46,984 RMB; 7265 USD) is below the mean
GDP per capita for all other cities in Province A (47,729 RMB; 7404 USD) [27]. Furthermore,
the majority of City A residents (55%) are rural and have considerably lower income levels
than urban residents. The per capita disposable income of City A rural residents in 2019
(14,586 RMB; 2256 USD) was one of the lowest when compared to other prefecture-level
cities in Province A and was less than half the disposable income of City A’s urban residents
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(35,043 RMB; 5419 USD) [27]. In terms of demographics, City A is home to both Han and
minority populations, and has a total population count of approximately 1.5 million [27].
Regarding the school system, official statistics report that there are a total of 161 primary
schools in the city, and a total of 85,349 primary school students [27].

Within City A, we used a three-step sampling strategy to select our study sample.
First, the local education bureau of each county or municipality directly under the central
government provided our team with the names of all primary schools within City A. From
the list, all non-six-year schools were excluded from the study. In total, 105 schools were
randomly selected to be included in the study. Second, in all 105 sample schools, one
class from each grade (4th grade, 5th grade, and 6th grade) was randomly chosen. Finally,
all the students in each of the sample classes were included in our study, which totaled
8647 students. Due to each school reporting several students who were unable to finish the
survey form, 255 students were not included in the final sample. A total of 8392 students
from 4th, 5th, and 6th grades participated in the study. From the final sample, the average
number of students in a given county was 1235 with a range of 355 to 1616 students, the
average school size was 82 students with a range of 22–181 students, and the average class
size was 27 students with a range of 3 to 52 students.

2.3. Data Collection

In March 2021, at the beginning of the second semester of the 2020–2021 academic
year, a research team composed of local college students conducted a three-part survey that
collected three blocks of data: (a) measures of student depressive symptoms, (b) measures
of student academic performance, and (c) student demographic characteristics. Before ad-
ministering the survey in the sample schools, the members of the research team completed
several days of survey training from the leaders of the research team. In each sample school,
the research team followed strict protocols in managing the survey process, which included
giving detailed explanations of the survey questions to sample classes and enforcing strict
time limits during surveying.

2.3.1. Depressive Symptoms

The first survey block used the Patient Health Questionnaire 8-item depression scale
(PHQ-8) to measure depressive symptoms of sample students. The PHQ series is one of
the most widely used assessment methods for measuring symptoms of depression in the
world (e.g., [28–30]. International literature confirms the PHQ series as an appropriate tool for
assessing the risk of depression among the general public, children, and adolescents [29,31–33].
The test has been translated into the Chinese language, and its reliability and validity have
been verified inside China [34,35]. Although the PHQ-8 series has not been previously used to
evaluate depressive symptoms of primary school students in China, this assessment has been
used to evaluate depressive symptoms of college and medical students in China [19,34,36,37].
Moreover, the PHQ-9 was validated and proven reliable in Mandarin Chinese [38] and
has been validated as an effective self-report scale for screening depression in children
and adolescents in China [39–41]. Given that the PHQ-8 and PHQ-9 instruments differ by
only one survey item (a question regarding suicide and self-harm ideation, which can be a
sensitive subject for younger participants), the PHQ-8 was used in this study.

The PHQ-8 is a self-assessment of eight items that are scored on a 4-point Likert scale.
For each item there are four possible answers (scaled 0 to 3) that correspond to a frequency
of experiencing a certain emotion or taking a certain action in the past two weeks: 0 = “not
at all” (0 to 1 day), 1 = “several days” (2 to 6 days), 2 = “more than half the days” (7 to
11 days), or 3 = “nearly every day” (12 to 14 days). For the final score, the scores from all
eight items are summed to calculate a score between 0 and 24 points. Mean scores for the
sample and subgroups are then calculated. To determine the level of risk of depression,
we used the cut-off scores that have been commonly used in the literature [29]. We based
score cutoffs on previous research that defined a score of 10 or higher as risk of “major
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depression” (defined as any type of moderate, moderately severe, or severe depression)
and a score of 20 or higher as risk of “severe depression” [29].

2.3.2. Academic Performance

For the second survey block, a standardized math test was used to measure the
academic performance of the sample students. Standardized math exams have been used
widely in previous high-quality research papers in China to measure academic performance
as an outcome variable [42–46]. In our study, the academic performance outcome is based
on student math score, which is measured during the survey using a 35-min-long math test.
The math test was designed by trained psychometricians, with the math test items for the
endline and baseline tests selected from the standardized mathematics curricula for primary
school students in China. To confirm our test was reliable, the content validity of these test
items was checked by multiple experts. The psychometric properties of the tests were then
validated using data from extensive pilot testing to ensure good distributional properties
(no bottom or top coding, for instance). In the analyses, we normalized mathematics
performance scores.

The research team collaborated with the local education bureau and primary school
teachers to design a math test based entirely on the mathematics curriculum of China’s
primary schools. However, to eliminate the risk of bias from teachers who might prepare
students for the test in advance, test design was limited to teachers whose students were
not participating in the survey. Students were given 35 min to complete the math test
(which included 35 items), throughout which the research team closely monitored the
sample students on time and to avoid cheating. After students completed the test, the
scores were standardized for analysis. Standardizing was completed by scaling raw scores
into z-scores, which were calculated by subtracting the mean score from the raw score, then
dividing the difference by the standard deviation (SD) of the distribution of scores from all
students in each of the three grades.

2.3.3. Demographic Characteristics

In the third and final survey block, a questionnaire asking about students’ individual
and household characteristics was used to measure demographic characteristics. The
questionnaire asked each student to report their ethnicity, gender, age, whether they were
an only child, and whether they were a boarding student. Additionally, students were
asked whether their parents lived at home for the majority of the past previous semester,
and about the educational attainment status of their parents. Lastly, to assess household
income, students were asked whether their households had access to a computer with
Internet, refrigerator, air conditioner, microwave, and car. These answers were used to
construct an asset-based wealth index using the principal component analysis approach
(PCA) [47].

2.4. Statistical Analysis

The statistical analysis consisted of three parts. First, to examine the prevalence of
depression overall and across subgroups, we compared measures of depressive symptoms
across six levels of depression: mild depression, moderate depression, moderately severe
depression, severe depression, major depression, and the average depression score. We
compared the measures of depressive symptoms across subgroups which were determined
by the individual and family characteristics of the sample students. The subgroups were
determined by (a) math score; (b) student ethnicity; (c) student gender; (d) student age;
(e) only child status; (f) school boarding status; (g) whether the student’s parents lived
at home last semester; (h) the educational attainment of the parents of the students; and
(i) household asset value. Independent sample t-tests were used to measure significant
differences in levels of depressive symptoms between Han and Tibetan subsamples, and
Han and Yi subsamples, and to analyze which individual and household characteristics
correlated to depression.
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Second, to estimate conditional correlation between academic performance and de-
pression, we used the following function for multivariate analysis with an added vector of
control variables:

Yi = α + β1scorei + γxi + Φc + εi, (1)

where the dependent variable Yi represents the depression level of student i. The dependent
variable Yi has different measures of depression level, including risk of mild depression
(1 if 9 ≥ score ≥ 5); risk of moderate depression (1 if 14 ≥ score ≥ 10); risk of moderately
severe depression (1 if 19 ≥ score ≥ 15); risk of severe depression (1 if score ≥ 20); and risk
of major depression (1 if score ≥ 10). We estimated Equation (1) using the student’s total
depression score as the dependent variable (Yi).

Beyond the dependent variable, the right-hand side variables included several differ-
ent values. Score indicates the standardized math score. The vector xi indicates students’
individual and household characteristics. The individual characteristics include whether
the student belongs to a minority group (1 = student is Han), student gender (1 = female),
student age (in years), only child status (1 = student is an only child), and boarding student
status (1 = student is boarding). The household characteristics include whether the par-
ent is a migrant worker (1 = father/mother of the student did not live at home with the
student for the majority of the past semester), the educational attainment of parents (1 = fa-
ther/mother of the student graduated from high school or above), and the household asset
value (1 = household is richer than the mean household asset value). To further improve
statistical efficiency, we added school-level fixed effects (represented by Φc) and computed
robust standard errors (adjusted for clustering at the school level). Due to the presence of
several observable and non-observable differences between the sampled schools, such as
school policies and finances, we used school-level fixed effects to control for these variables
and adjust for standard error. Within each school, students, parents, teachers, and princi-
pals tend to have similar characteristics, such as school performance. Thus, we uniquely
coded each school and clustered according to school ID in our regression.

Third, to observe whether there is any interaction between a student’s math scores
(which indicates academic performance) and certain control variables of interest (including
ethnicity, gender, only child status, boarding status, parental migration status, and parent
educational attainment) on depressive symptoms, we performed a heterogeneous analysis.
For the heterogeneous analysis, we added interaction terms between the math score and
variable of interest into the basic model. The new model is displayed in Equation (2):

Yi = α + β1scorei + γxi + µsi + ρ × scorei × si + Φc + εi, (2)

with all the variables defined the same as those in Equation (1).

3. Results
3.1. Descriptive Statistics

Table 1 displays the descriptive statistics of student and household characteristics for
the whole sample, the Han subsample, the Tibetan subsample, and Yi subsample. Panel A
displays student characteristics. Within the whole sample, 16% were minorities (non-Han),
51% of students were female, and the age range was 7 to 19 years (mean = 11.35 years,
SD = 1.05). Furthermore, 17% were only children (they had no siblings) and 9% were
boarding students. For household characteristics, displayed in Panel B, 43% of students
had fathers who had lived away from home for most of the previous semester, while 22%
had mothers who had lived away from home for most of the previous semester. Regarding
parent educational attainment, 18% of students had fathers with a high school or higher
education and 20% had mothers with a high school or higher degree.
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Table 1. Descriptive statistics of student and household characteristics.

Variables/Groups
Whole Sample

(N = 8392)
Han

(N = 7029)
Tibetan

(N = 302)
Yi

(N = 979)

Mean/Percent SD Mean/Percent SD Mean/Percent SD Mean/Percent SD

(1) (2) (3) (4) (5) (6) (7) (8)

Student characteristics (Panel A)
(1) Ethnicity (1 = Han) 0.84 0.37 - - - - - -
(2) Female (1 = yes) 0.51 0.50 0.50 0.50 0.52 0.50 0.54 0.50
(3) Age (years) 11.35 1.05 11.26 0.97 11.53 1.13 11.95 1.37
(4) Only child (1 = yes) 0.17 0.37 0.18 0.39 0.14 0.34 0.06 0.23
(5) Boarding status (1 = yes) 0.09 0.29 0.05 0.22 0.25 0.43 0.37 0.48

Household characteristics (Panel B)
(6) Paternal migration (1 = yes) 0.43 0.49 0.43 0.50 0.33 0.47 0.39 0.49
(7) Maternal migration (1 = yes) 0.22 0.42 0.23 0.42 0.22 0.41 0.18 0.39

(8) Father completed high school
or above (1 = yes) 0.18 0.38 0.20 0.40 0.10 0.30 0.06 0.24

(9) Mother completed high
school or above (1 = yes) 0.20 0.40 0.22 0.42 0.10 0.30 0.03 0.18

(10) Asset index (PCA score) 0.01 1.31 0.16 1.28 −0.16 1.26 −1.03 1.03

The whole sample number (8392) includes all students who were Han, Tibetan, Yi, and other minority ethnicities;
“SD” means standard deviation.

For descriptive statistics from the Han subsample, student characteristics reveal that
50% of Han students were female, and the average age of Han students was 11 years. Ad-
ditionally, 18% were only children, and 5% were boarding students. Looking at household
characteristics for the Han subsample, 43% of students had a father who migrated from
home, and 23% had a mother who migrated. Regarding parental education, 20% of Han
fathers had completed high school or above, and 22% of Han mothers had completed
high school or above. In total, the sample included 7029 Han students (84.8% of the total
sample).

For the Tibetan subsample, descriptive statistics of student characteristics show that
52% were female, and the average age was 11.5 years. Of the Tibetan students, 14% were
only children, and 25% were boarding students. Regarding household characteristics of the
Tibetan subsample, 33% and 22% of Tibetan students’ fathers and mothers, respectively, had
migrated away from home. Tibetan parents, on average, held the same level of education,
with 10% of both fathers and mothers having completed high school or above. The total
number of Tibetan students sampled was 302 (3.6% of the total sample).

Finally, when examining the descriptive statistics for the Yi subsample students, 54%
of Yi students sampled were female, and the average age was 12 years. Additionally, 6%
reported being the only child of their family, and 37% of Yi students were boarding students.
For household characteristics, 49% of Yi fathers and 18% of Yi mothers had migrated from
home, and 6% of fathers and 3% of mothers had completed high school or above. The total
number of Yi students sampled was 979 (11.7% of the total sample). The remaining 0.9% of
the sample includes 82 students who reported an ethnicity other than Han, Tibetan, or Yi.

3.2. Prevalence of Depression among the Sample

Table 2 shows the prevalence of depression scores and depressive symptoms across
the whole sample, Han subsample, Tibetan subsample, and Yi subsample, as well as
comparisons between Han and Tibetan subsamples, and Han and Yi subsamples. For the
whole sample, the average depression score was 5.95 points. Examining each ethnicity
individually, Table 2 shows the mean score for Han subsample was 5.88 points (column 4 of
row 1); the mean score for the Tibetan subsample was 5.96 points (column 6 of row 1); and
the mean score for the Yi subsample was 6.46 points (column 8 of row 1). Comparing the
mean depression scores of Han subsample and the minority subsamples, column 9 shows
that there was no significant difference in depression scores between the Han and Tibetan
subsamples. In contrast, column 10 reveals that there was a significant difference in the
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mean depression score between Han and Yi subsamples, with the mean Yi depression score
0.56 points higher the mean Han depression score (p < 0.001).

Table 2. Independent sample t-test results of depressive symptoms differences between Han, Tibetan
and Yi subsamples.

Variables/Groups

Whole Sample
(N = 8392)

Han
(N = 7029)

Tibetan
(N = 302)

Yi
(N = 979) Han vs. Tibetan Han vs. Yi

Obs Mean
(SD) Obs Mean

(SD) Obs Mean
(SD) Obs Mean

(SD) Difference p-Value Difference p-Value

(1) (2) (3) (4) (5) (6) (7) (8) (9) = (4) − (6) (9) (10) = (4) − (8) (10)

(1) Depression score 8392 5.95 7029 5.88 302 5.96 979 6.46 −0.08 0.749 −0.56 ** <0.001
(4.27) (4.26) (4.30) (4.30) (0.25) (0.15)

(2)

Mild depressive
symptoms (5 ≤

Depression score ≤ 9;
1 = yes)

6804 0.48 5732 0.47 247 0.49 758 0.51 −0.02 0.538 −0.04 * 0.040

(0.50) (0.50) (0.50) (0.50) (0.03) (0.02)

(3)

Moderate depressive
symptoms (10 ≤

Depression score ≤
14; 1 = yes)

4818 0.26 4064 0.26 170 0.26 541 0.32 0.00 1.000 −0.06 ** 0.003

(0.44) (0.44) (0.44) (0.47) (0.03) (0.02)

(4)

Moderately severe
depressive symptoms

(15 ≤ Depression
score ≤ 19; 1 = yes)

3786 0.06 3219 0.06 132 0.05 403 0.09 0.01 0.638 −0.03 * 0.020

(0.25) (0.24) (0.22) (0.28) (0.02) (0.01)

(5)

Severe depressive
symptoms

(Depression score ≥
20; 1 = yes)

3610 0.02 3070 0.02 128 0.02 380 0.03 0.00 1.000 −0.01 0.180

(0.13) (0.13) (0.15) (0.18) (0.01) (0.01)

(6)
Major depression

(Depression score ≥
10; 1 = Yes)

8392 0.19 7029 0.19 302 0.18 979 0.22 0.01 0.660 −0.03 * 0.026

(0.39) (0.39) (0.39) (0.42) (0.02) (0.01)

The whole sample number (8392) includes all students who were Han, Tibetan, Yi, and other minority ethnicities;
“Obs” means observations; “SD” means standard deviation. ** p < 0.01, * p < 0.05.

Regarding levels of depressive symptoms, across the whole sample, 19% was at risk
of major depression (depression score ≥ 10); 2% was at risk of having severe depression
(depression score ≥ 20). For Han students, 19% was at risk of having major depression
and 2% was at risk of having severe depression. For Tibetan students, 18% showed risk
of having major depression and 2% was at risk of having severe depression. Among Yi
students, 22% was at risk of having major depression and 3% was at risk of having severe
depression. Rows 9 and 10 show that there were no significant differences between any
depressive symptom for Han and Tibetan subsamples, as well as Han and Yi subsamples.

3.3. Correlation between Academic Performance and Depressive Symptoms

Table 3 displays the correlations between academic performance and depressive symp-
toms in student and household characteristics. Math scores of the whole sample, as well as
Han, Tibetan, and Yi subsamples are available in Table A1 of Appendix A. We identified
significant correlations between depressive symptoms and specific student and household
characteristics, including correlations between depressive symptoms and male students,
younger students, minority students, and students with migrant parents. Specifically, being
male was significantly correlated to moderately severe and severe depressive symptoms
at the 5% significance level; being younger was significantly correlated to moderate and
moderately severe depressive symptoms at the 1% level. Additionally, having a father who
migrated away from home was significantly correlated to mild and moderate depressive
symptoms at the 1% significance level, while having a mother who migrated away was
significantly correlated with moderate depressive symptoms and major depression at the
5% significance level.
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Table 3. Multivariate multiple linear regressions between academic performance and depressive
symptoms across individual and family characteristics.

Variables Depression
Score

Mild
Depressive
Symptoms

Moderate
Depressive
Symptoms

Moderately
Severe Depressive

Symptoms

Severe
Depressive
Symptoms

Major
Depression

(1) (2) (3) (4) (5) (6)

(1) Math score (SD) −0.47 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **
(0.05) (0.01) (0.01) (0.00) (0.00) (0.00)

(2) Ethnicity (1 = Han) 0.08 −0.03 0.01 0.02 −0.02 * 0.03
(0.16) (0.02) (0.02) (0.02) (0.01) (0.02)

(3) Female (1 = yes) −0.06 0.03 0.01 −0.02 * −0.01 * −0.01
(0.12) (0.01) (0.01) (0.01) (0.01) (0.01)

(4) Age (years) −0.05 −0.01 −0.02 ** 0.01 ** 0.01 −0.00
(0.06) (0.01) (0.01) (0.00) (0.00) (0.01)

(5) Only child (1 = yes) −0.02 0.01 −0.03 −0.00 0.01 −0.02
(0.12) (0.02) (0.01) (0.01) (0.01) (0.01)

(6) Boarding status (1 = yes) 0.05 0.04 0.03 −0.03 0.01 −0.00
(0.20) (0.03) (0.03) (0.02) (0.01) (0.02)

(7) Father completed high school
or above (1 = yes) 0.03 0.00 −0.01 0.01 −0.00 −0.01

(0.15) (0.02) (0.02) (0.01) (0.01) (0.01)

(8) Mother completed high
school or above (1 = yes) 0.08 0.01 0.00 −0.00 0.00 0.00

(0.13) (0.02) (0.02) (0.01) (0.01) (0.01)
(9) Paternal migration (1 = yes) 0.24 * 0.04 ** 0.04 ** 0.00 0.00 0.01

(0.10) (0.01) (0.01) (0.01) (0.01) (0.01)
(10) Maternal migration (1 = yes) 0.43 ** 0.02 0.04 * 0.01 0.01 0.03 *

(0.11) (0.02) (0.02) (0.01) (0.01) (0.01)
(11) Richer household (1 = yes) 0.04 0.01 0.01 0.00 0.00 0.00

(0.04) (0.01) (0.01) (0.00) (0.00) (0.00)
(12) School fixed effects Yes Yes Yes Yes Yes Yes
(13) Observations 8392 6804 4818 3786 3610 8392
(14) R-squared 0.06 0.04 0.08 0.06 0.05 0.04

All regressions control for student, household characteristics and strata fixed effects; “SD” means standard
deviation; the numbers in parentheses represent standard errors; robust standard error are clustered at the school
level; * indicates significant at 5%; ** indicates significant at 1%.

Using school-level fixed effects to control for student and household characteristics
(Equation (1)), the results showed that students with higher math scores were at a signifi-
cantly lower risk of depressive symptoms than students with lower math scores (Table 3).
Specifically, an increase in math score by 1 SD was linked to a decrease of 0.47 points for the
depression score (column 1 of row 1, significant at the 1% level). Furthermore, the results
demonstrate that academic performance and risk of depression are significantly correlated.
Lower risk of depression was reported among students with higher math scores, with a
higher math score linked to a 4-percentage point decrease in the risk of major depression
and a 6-percentage point decrease in the risk of moderate depression (row 1 columns 3 and
6, significant at the 1% level).

3.4. Heterogeneous Analysis

Tables 4–7 examine individual subgroups (ethnicity; gender, boarding status, and only
child status; parental migration status; and parent educational attainment, respectively)
and their individual associations of academic performance and risk of depression, after
adjusting for potential confounders.

3.4.1. Ethnicity

Table 4 shows the correlations of academic performance and depressive symptoms for
the ethnicity subgroups. Academic performance and risk of depression were negatively
correlated in with both Han and minority (Yi and Tibetan) students. These results indicate
that the risk of depression was higher among poor-performing minority and Han students
than it was for students who performed better in school (row 1 and row 4, respectively).
Specifically, a 1 SD increase in math score for minority students correlated to a 3% decrease
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in the risk of mild depression, an 8% decrease in risk of moderate depression, and a 4%
decrease in the risk of major depression. Similarly, a 1 SD increase in math score for Han
students was associated with a 3% decrease the risk of mild depression, 6% decrease in the
risk of moderate depression, 2% decrease in risk of moderately severe depression, and 4%
decrease in risk of major depression. Lastly, neither group (Han nor minority) exhibited
any significant heterogeneous differences regarding the correlation between the academic
performance and depressive symptoms.

Table 4. Multivariate multiple linear regressions results showing heterogeneous effects of academic
performance on depressive symptoms between different ethnicities.

Variables

Depression
Score

Mild
Depressive
Symptoms

Moderate
Depressive
Symptoms

Moderately
Severe Depressive

Symptoms

Severe
Depressive
Symptoms

Major
Depression

(1) (2) (3) (4) (5) (6)

Ethnicity
(1) Math score (SD) a −0.38 ** −0.03 * −0.08 ** −0.01 0.00 −0.04 **

(0.09) (0.01) (0.02) (0.01) (0.01) (0.01)
(2) Ethnicity (1 = Han) 0.06 −0.03 0.02 0.02 −0.02 0.03

(0.15) (0.02) (0.02) (0.02) (0.01) (0.02)
(3) Ethnicity × Math score −0.12 0.01 0.02 −0.01 −0.00 0.00

(0.12) (0.02) (0.02) (0.01) (0.01) (0.01)
(4) Ethnicity = (1) + (3) b −0.49 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **

(0.06) (0.01) (0.01) (0.01) (0.00) (0.01)

All regressions control for student, household characteristics and strata fixed effects; “SD” means standard
deviation; the numbers in parentheses represent standard errors; robust standard error are clustered at the school
level; * indicates significant at 5%; ** indicates significant at 1%. a Math score and depression association for
students who minorities; b math score and depression association for students who are Han.

3.4.2. Gender, Boarding Student, and Only Child Status

Table 5 examines gender, boarding student, and only child subgroups and prevalent
associations between academic performance and risk of depression. Panel A displays the
gender subgroup. Academic performance was negatively correlated for male and female
genders, as was the risk of depression for both genders. For male students, row 1 shows
that a 1 SD increase in math score was significantly associated with a 3% decrease in mild
depressive symptoms, a 5% decrease in moderate depressive symptoms, a 2% decrease in
moderately severe depressive symptoms, and 3% decrease in major depression (significant
at the 1% level). For female students, row 4 shows that a 1 SD increase in math score
was associated with 3% decrease in mild depressive symptoms, 7% decrease in moderate
depressive symptoms, 2% decrease in moderately severe depressive symptoms, and 4%
decrease in major depression (significant at the 1% level). Columns 4 and 5 of row 3 indicate
that the risks of moderately severe depression and severe depression were significantly
higher for poor-performing male students than poor-performing female students (2%, and
1%, respectively, significant at the 5% level).

Panel B displays links between academic performance and depressive symptoms for
boarding students and non-boarding students. For non-boarding students, row 5 shows
that a 1 SD increase in math score was significantly associated with a 3% decrease in mild
depressive symptoms, a 6% decrease in moderate depressive symptoms, a 2% decrease in
moderately severe depressive symptoms, and a 4% decrease in major depression (significant
at the 5% significance level). Row 8 shows that among students who boarded last semester,
a 1 SD increase in math score was significantly associated with a 6% decrease in moderate
depressive symptoms and 3% decrease in major depression (significant at the 1% level).
In addition, column 1 of row 7 indicates that the risks of depression, with an increase of 1
SD for the math score, was 0.3 point greater among non-boarding students than boarding
students (significant at the 5% level).

Panel C displays academic performance association with depression for the only child
subgroup. Students with and without siblings were at higher risk of depressive symptoms
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across most depression levels (row 9 and row 12, respectively) than those who performed
well. In row 9, we see that among non-only child students, a 1 SD increase in math score was
significantly associated with a 3% decrease in mild depressive symptoms, a 6% decrease in
moderate depressive symptoms, a 2% decrease in moderately severe depressive symptoms,
and a decrease of 4% in risk of major depression (significant at the 1% level). For students
with siblings, a 1 SD increase in math score was significantly associated with a 4% decrease
in mild depressive symptoms, a 6% decrease in moderate depressive symptoms (at the 1%
significance level), and a 3% decrease in major depression (row 12, at the 5% significance
level). However, neither group (only child and non-only child) exhibited any significant
heterogeneous differences regarding the correlation between the academic performance
and depressive symptoms. Seen in row 11, there were no significant differences between
correlations of academic performance and risk of depressive symptoms. Therefore, while
an only child student might have a lower risk of developing major depression than a
non-only child student (column 6 of row 10), their risk of depressive symptoms was not
more strongly associated with poor academic performance than the risk of their non-only
child peers.

Table 5. Multivariate multiple linear regressions results showing heterogeneous effects of academic
performance on depressive symptoms between different student characteristics.

Variables

Depression
Score

Mild
Depressive
Symptoms

Moderate
Depressive
Symptoms

Moderately
Severe Depressive

Symptoms

Severe
Depressive
Symptoms

Major
Depression

(1) (2) (3) (4) (5) (6)

Gender (Panel A)
(1) Math score (SD) a −0.43 ** −0.03 ** −0.05 ** −0.02 ** −0.00 −0.03 **

(0.07) (0.01) (0.01) (0.01) (0.00) (0.01)
(2) Female (1 = yes) −0.08 0.00 −0.01 0.00 −0.00 −0.01

(0.09) (0.01) (0.01) (0.01) (0.01) (0.01)
(3) Female × Math score −0.06 0.03 0.01 −0.02 * −0.01 * −0.01

(0.12) (0.01) (0.01) (0.01) (0.01) (0.01)
(4) Female = (1) + (3) b −0.51 ** −0.03 ** −0.07 ** −0.02 ** 0.00 −0.04 **

(0.07) (0.01) (0.01) (0.01) (0.00) (0.01)
Whether student is a boarding student (Panel B)

(5) Math score (SD) c −0.49 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **
(0.06) (0.01) (0.01) (0.00) (0.00) (0.00)

(6) Boarding status (1 = yes) −0.02 0.04 0.03 −0.03 0 −0.00
(0.21) (0.03) (0.03) (0.02) (0.01) (0.02)

(7) Boarding status × Math score 0.30 * 0.01 0.00 0.02 * 0.01 0.01
(0.12) (0.02) (0.02) (0.01) (0.01) (0.01)

(8) Boarding status = (5) + (7) d −0.20 * −0.02 −0.06 * 0.00 0.00 −0.03 *
(0.11) (0.02) (0.02) (0.01) (0.01) (0.01)

Whether student is an only child (Panel C)
(9) Math score (SD) e −0.47 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **

(0.05) (0.01) (0.01) (0.00) (0.00) (0.00)
(10) Only child (1 = yes) −0.02 0.01 −0.03 −0.00 0.01 −0.02

−0.12 (0.02) (0.01) (0.01) (0.01) (0.01)
(11) Only child × Math score 0.00 −0.01 −0.00 0.01 0.00 0.01

(0.11) (0.01) (0.02) (0.01) (0.01) (0.01)
(12) Only child = (9) + (11) f −0.47 ** −0.04 ** −0.06 ** −0.01 −0.00 −0.03 *

(0.11) (0.01) (0.02) (0.01) (0.01) (0.01)

All regressions control for student, household characteristics and strata fixed effects; “SD” means standard
deviation; the numbers in parentheses represent standard errors; robust standard error are clustered at the school
level; * indicates significant at 5%; ** indicates significant at 1%. a Math score and depression association for
male gender; b math score and depression association for female gender; c Math score and depression association
for non-boarding students; d math score and depression association for boarding students; e math score and
depression association for non-only children; f math score and depression association for students who are
only children.

3.4.3. Parental Migration Status

The data in Table 6 show correlations between academic performance and depressive
symptoms for students with and without migrant parents. Panel A shows the results
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for migrant fathers and Panel B displays the results for migrant mothers. For students
without migrant fathers, a 1 SD increase in math score significantly corresponded to a 3%
decrease in mild depressive symptoms, a 5% decrease in moderate depressive symptoms,
a 2% decrease in moderately severe depressive symptoms, and a 4% decrease in major
depression (significant at the 5% level). For students with migrant fathers, a 1 SD increase
in math score was significantly associated with a 3% decrease in mild depressive symptoms,
a 7% decrease in moderate depressive symptoms, a 2% decrease in moderately severe
depressive symptoms, and a 4% decrease in major depression (significant at the 5% level).
Across all depression levels, there was no significant heterogeneity between students with
or without migrant fathers regarding the correlation between the academic performance
and depressive symptoms.

Similarly, Panel B indicates that better academic performance decreased the risk of
depression among students with and without migrant mothers. For students without
migrant mothers, a 1 SD increase in math score was significantly associated with a 3%
decrease in mild depressive symptoms, a 6% decrease in moderate depressive symptoms,
a 2% decrease in moderately severe depressive symptoms, and a 4% decrease in major
depression (at the 5% significance level). For students with migrant mothers, a 1 SD increase
in math score was associated with decreases in mild depressive symptoms and moderately
severe depressive symptoms by 3% (at the 1% significance level), as well as decreases in
moderate depressive symptoms by 7% and major depression by 4% (at the 5% significance
level). Lastly, there was no significant heterogeneity across all depression levels with and
without migrant mothers regarding the correlation between the academic performance and
depressive symptoms.

Table 6. Multivariate multiple linear regressions results showing heterogeneous effects of academic
performance on depressive symptoms between different parental migration status.

Variables

Depression
Score

Mild
Depressive
Symptoms

Moderate
Depressive
Symptoms

Moderately
Severe Depressive

Symptoms

Severe
Depressive
Symptoms

Major
Depression

(1) (2) (3) (4) (5) (6)

Father migration status (Panel A)
(1) Math score (SD) a −0.45 ** −0.03 ** −0.05 ** −0.02 ** −0.00 −0.04 **

(0.06) (0.01) (0.01) (0.01) (0.00) (0.00)
(2) Paternal migration (1 = yes) 0.24 * 0.04 ** 0.04 ** 0.00 0.01 0.01

(0.10) (0.01) (0.01) (0.01) (0.01) (0.01)
(3) Paternal migration × Math score −0.06 −0.00 −0.01 −0.00 −0.01 −0.01

(0.09) (0.01) (0.01) (0.01) (0.01) (0.01)
(4) Paternal migration = (1) + (3) b −0.51 ** −0.03 ** −0.07 ** −0.02 ** −0.01 −0.04 **

(0.08) (0.01) (0.01) (0.01) (0.00) (0.01)
Mother migration status (Panel B)

(5) Math score (SD) c −0.45 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **
(0.05) (0.01) (0.01) (0.00) (0.00) (0.00)

(6) Maternal migration (1 = yes) 0.43 ** 0.02 0.04 * 0.01 0.01 0.03 *
(0.11) (0.02) (0.02) (0.01) (0.01) (0.01)

(7) Maternal migration × Math score −0.10 0.00 −0.01 −0.01 0.00 −0.01
(0.11) (0.02) (0.02) (0.01) (0.01) (0.01)

(8) Maternal migration = (5) + (7) d −0.55 ** −0.03 * −0.07 ** −0.03 * −0.00 −0.04 **
(0.10) (0.01) (0.02) (0.01) (0.01) (0.01)

All regressions control for student, household characteristics and strata fixed effects; “SD” means standard
deviation; the numbers in parentheses represent standard errors; robust standard error are clustered at the school
level; * indicates significant at 5%; ** indicates significant at 1%. a Math score and depression association for
students of non-migrant fathers; b math score and depression association for students of migrant fathers; c math
score and depression association for students of non-migrant mothers; d math score and depression association
for students of migrant mothers.

3.4.4. Parent Educational Attainment

Table 7 compares the correlations of academic performance and depressive symp-
toms between students of parents with different educational attainment levels, separately
reporting results for fathers (Panel A) and mothers (Panel B). Panel A displays that for
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students with fathers who did not complete high school, a 1 SD increase in math score
was significantly associated with a 3% decrease in mild depressive symptoms, a 6% de-
crease in moderate depressive symptoms, a 2% decrease in moderately severe depressive
symptoms, and a 4% decrease in major depressive symptoms (significant at the 5% level).
For students of fathers who had completed high school or above, a 1 SD increase in math
score was significantly associated with 3% decreases in both moderate and moderately
severe depressive symptoms (at the 1% significance level) and a 3% decrease in major
depression (at the 5% significance level). There was no significant heterogeneity across all
depression levels between fathers with different educational attainment levels regarding
the correlation between the academic performance and depressive symptoms.

Likewise, a mother’s educational attainment appears to be a significant link for risk of
depression. Students with lower math scores whose mothers had completed high school
or above were at the greatest risk of depression. Specifically, an increase in math score by
1 SD for students with mothers who completed high school or above was correlated with
a 4% decrease in risk of mild depression, a 6% decrease in risk of moderate depression,
a 5% decrease in moderately severe depression, and a 5% decrease in major depressive
symptoms. As for students with mothers did not complete high school, a 1 SD increase in
math score was correlated to a 3% decrease in mild depression, a 6% decrease in moderate
depression, a 1% decrease in moderately severe depression, and a 4% decrease in major
depressive symptoms. Moreover, the risk of moderately severe depression was 4% higher
for poor-performing students (1 SD decrease in math score) whose mothers completed
high school or above than it was for students whose mothers did not complete high school
(column 4 of row 7, significant at the 5% level).

Table 7. Multivariate multiple linear regressions results showing heterogeneous effects of academic
performance on depressive symptoms between different parent educational attainment.

Variables

Depression
Score

Mild
Depressive
Symptoms

Moderate
Depressive
Symptoms

Moderately
Severe Depressive

Symptoms

Severe
Depressive
Symptoms

Major
Depression

(1) (2) (3) (4) (5) (6)

Father educational attainment (Panel A)
(1) Math score (SD) a −0.48 ** −0.03 ** −0.06 ** −0.02 ** −0.00 −0.04 **

(0.05) (0.01) (0.01) (0.00) (0.00) (0.00)

(2) Father completed high school
or above (1 = yes) 0.03 −0.00 −0.02 0.02 −0.00 −0.01

(0.16) (0.02) (0.02) (0.01) (0.01) (0.01)
(3) Father education × Math score 0.04 0.01 0.039 −0.01 −0.01 0.01

(0.15) (0.02) (0.02) (0.02) (0.01) (0.01)
(4) Father education = (1) + (3) b −0.44 ** −0.02 −0.03 * −0.03 * −0.01 −0.03 **

(0.14) (0.02) (0.01) (0.01) (0.01) (0.01)
Mother educational attainment (Panel B)

(5) Math score (SD) c −0.44 ** −0.03 ** −0.06 ** −0.01 * −0.00 −0.04 **
(0.05) (0.01) (0.01) (0.00) (0.00) (0.00)

(6) Mother completed high school
or above (1 = yes) 0.10 0.01 0.00 0.01 0.00 0.00

(0.13) (0.02) (0.02) (0.01) (0.01) (0.01)
(7) Mother education × Math score −0.19 −0.01 −0.01 −0.04 * −0.00 −0.01

(0.12) (0.02) (0.02) (0.02) (0.01) (0.01)
(8) Mother education = (5) + (7) d −0.63 ** −0.04 * −0.06 ** −0.05 ** −0.01 −0.05 **

(0.12) (0.02) (0.02) (0.01) (0.01) (0.01)

All regressions control for student, household characteristics and strata fixed effects; “SD” means standard
deviation; the numbers in parentheses represent standard errors; robust standard errors are clustered at the school
level; * indicates significant at 5%; ** indicates significant at 1%. a Math score and depression association for
students of fathers who did not complete high school or above; b math score and depression association for
students of fathers who completed high school or above; c math score and depression association for students
of mothers who did not complete high school or above; d math score and depression association for students of
mothers who completed high school or above.
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4. Discussion

In this paper, we investigated the rates of depressive symptoms among rural Han and
minority primary school students in Southwestern China and the links between academic
performance and depression in subgroups. Within a sample of 8392 4th, 5th, and 6th
graders, the risk of major depression is 19%, the risk of severe depression is 2%, and 5.95
is the average depression score. We found that the prevalence of depression is higher
among minority students than Han students, with students of Yi ethnicity at greatest
risk of major depression (22%) and severe depression (3%). In addition, poor academic
performance, gender, age, and parent migration status were all significantly associated
with the risk of depression. Furthermore, our heterogeneous analysis suggests that poor
performing students who are male, are not boarding students, and whose mothers are more
highly educated, are the subgroups at significantly higher risks of depression, with risk of
depression increasing between 1–7% given a 1 SD decrease in academic performance.

Compared to the international literature, our results show that students from this study
have similar and even higher rates of depression, both when using the same PHQ-8 scale, as
well as when using the PHQ-9 scale. The PHQ-9 scale includes the same cutoff scores and
questions as the PHQ-8 scale, except for one question about self-harm; moreover, the PHQ-9
scale has been validated as a comparison tool to the scores from the PHQ-8 series [48–50].
Given that no previous studies in rural China have used the PHQ-8, in comparison to
studies of Chinese child and adolescent samples that used the PHQ-9, our sample reports
higher rates of mild depression, moderate depression, moderately severe depression than
similarly aged, non-minority group samples [40]. Though we cannot directly compare
our results to studies that used different instruments to measure depressive symptoms, a
systematic review and meta-analysis from 2020 on the prevalence of depressive symptoms
in primary school students in China, with a sample of 27 studies that included 42,374
subjects, found that the pooled prevalence was 17.2% (95% CI: 14.3–20.5%) [13]. This
indicates that beyond what instrument is used to measure depression, childhood and
adolescent depression is a serious health concern in China, and requires greater attention
from policymakers and researchers, alike.

Next, compared to international studies from other LMICs that use the PHQ-8, our
sample reports similar levels of depressive symptoms across most severity levels. According
to previous studies in other LMICs, the rate of risk of major depression among children
and adolescents ranges from 7.6 to 28.1% [32,51,52]. On one hand, our sample reports
even higher rates depressive symptoms than their counterparts in India [51], but slightly
lower rates than their counterparts in Kenya and Nigeria [32,52]. On the other hand,
while children and adolescents from rural China are at greater risk of mild and moderate
depressive symptoms than their counterparts in western and more developed countries,
like Norway and the United States; however, the rates of severe depressive symptoms are
approximately the same [53,54]. Overall, our findings are consistent with the international
literature, which suggests that depression is more prevalent in LMICs than in higher-income
countries [55,56].

When comparing the prevalence of depression between rural Han and rural minority
students, our results indicate that certain minority students are at greater risk of depression
than Han students. Specifically, students who are Yi, one of the largest minority populations
in China with a population of roughly 9 million people [26], are at the highest risk of major
depression (22%) and severe depression (3%). In contrast, Han students have a risk of
major depression of 19% and a risk of severe depression of 2%, which are similar to the
risk of major depression (18%) and risk of severe depression (2%) among Tibetan students
in our sample. Similar to our findings, Zhou et al. [8], who surveyed 2679 children aged
10–15 years old in China (using the CES-D), found a higher risk of depression among
non-Han rural students than rural Han students. These results are crucial for developing
interventions and policies that aim to treat mental health among children and adolescents
in rural China, as it identifies several vulnerable and at-risk groups.
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Moreover, our data show significant links between poor academic performance and
risk of depression among rural Chinese youth. Increased academic performance scores
(by 1 SD) were associated with a 3% decrease in mild depression, 6% decrease in risk of
moderate depression, 2% decrease for moderately severe depression, and 4% decrease for
major depression. While these decreases may seem small, those percent increases may
determine a student’s depressive symptoms changing from moderate to mild, or severe to
moderately severe, and should thus be noted for future research and practitioners studying
mental illness in rural China. Perhaps stress from academics underlies the association
between academic performance and mental health, as China’s education system and
prioritization of examination may create a more prevalent environment of competition and
anxiety for students. As Ang et al. [57] reported, in a sample of 1108 Asian adolescents
in Singapore, academic stress is linked to depression. The same is true internationally,
from Asia to Europe [4,5]. Moreover, academic stress can be compounded by a myriad
of external factors, including social anxieties connected to academics [4]. For example, in
China student exam scores are posted for all students to see. For poor-performing students,
having low grades on full display may be an anxiety-producing tradition, which could
compound any symptoms of depression.

Regardless of ethnicity, rural students are all vulnerable to developing depression;
however, when struggling with academics, specific subgroups within each ethnic minority
group (Han, Yi, Tibetan) are more likely to be at risk of depression. First, we identified that
despite rural minority students reporting higher rates of depressive symptoms than their
Han peers, both rural Han and minority students were at similar rates of risk of developing
depressive symptoms if they performed poorly in school. In other words, poor academic
performance did not disproportionally affect the rate of depressive symptoms between
rural Han and minority students.

Second, despite finding that the risk of depression is not significantly different for male
and female students, our evidence does suggest that the risk of developing depression might
be greater for poor-performing male students than it is for poor-performing female students.
One possible reason is that male students may experience more school-related stress than
female students. According to previous study, male primary school students tend to
experience stress and depressive symptoms surrounding school settings and activities,
whereas female students experience stress and depressive symptoms around personal
relationships [58]. This indicates that male students who struggle in primary school might
be a target group for future interventions that focus on treating mental health issues.

In addition, the risk of depression is greater for poor-performing students if they live
at home. According to a previous study examining the effects of peer support on depression
among boarding students in rural China, social support from peers may help boarding
students relieve stress and depressive feelings associated with negative life events, which
includes negative events related to academics [59]. Thus, perhaps non-boarding students
lack the social bonds and support boarding students share, which ultimately may influence
the differences in risk of depression between boarding and non-boarding students. While
the details of these underlying factors fall outside the scope of our study, such findings
open the door for future research on school and mental health.

Parent educational attainment plays a significant role in the link between academic
performance and risk of depression—specifically, a mother’s educational attainment. First,
we found no evidence of greater risk of depression among poor-performing students
whose fathers are less educated are at greater risk of depression than poor-performing
students whose fathers are more educated. In contrast, the risk of moderately severe
depression is higher among poor-performing students whose mothers completed high
school or above. One plausible explanation is the relation between academic stress and
family expectations common in East Asian countries [60,61]. Furthermore, research shows
that in western China, a mother’s involvement in her child’s education is greater than a
father’s involvement, which may be related to mother’s parenting behavior being more
authoritative than a father’s [62]. Based on findings from these studies, children and
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adolescents may feel more academic stress from the expectations of their mothers than
fathers, which may then manifest in more depressive symptoms being linked to mother
characteristics. Previous research has found links between mothers’ emotions and criticism
and their child’s depressive symptoms [63,64], which supports our findings.

Finally, while we found significant correlations between depression and student
characteristics including age, being an only child, and having migrant parents, our results
do not indicate that the rates of depression among poor-performing students are associated
with these same characteristics. In other words, there are no significant associations between
poor academic performance and depression among younger children, only children, or
children of migrant parents. Despite the lack of significance, this finding is still crucial
as it highlights how only children, students of migrant parents, and younger students—
regardless of how they perform in school—are vulnerable to depressive symptoms.

We acknowledge several limitations of our study. First, due to our study using cross
sectional data, we cannot identify causation. Thus, in the interpretation of our results, we
must be careful to only interpret these links as correlative. This limitation is important to
note for future lines of research that aim to either confirm or challenge such correlations
or identify causal relationships between variables and depressive symptoms. Second, by
collecting data in counties that had low levels of economic development and income, we
did not collect a nationally representative sample. China’s demographic distribution is
highly varied across the country, varying in rural and urban areas, socioeconomic status,
and economic levels, and so on. Thus, the findings of this study cannot be broadly applied
to the entirety of the country, but rather to similar samples located in rural areas of western
China. Future studies might look to investigate other similar samples in different areas of
China or broaden this study to samples across the entire country. Third, we did not apply
the counterbalancing technique with respect to the order of administration of the evaluation
instruments, which should be noted as an important bias to take into consideration of our
results. However, despite not including this technique, we used standardized evaluation
instruments, and administered them in a standardized way for all participants. Fourth, in
measuring depressive symptoms, levels of severity (major depression, severe depression,
etc.) were established using only cut-off points from a self-reported measure. Given the
nature of self-reported measures in any study introducing a level of reporter bias, it may be
important for future research to use clinical diagnosis through clinical interviews rather
than self-reported measures of depressive symptoms for measuring prevalence and risk of
depression, among any sample.

5. Conclusions

Our findings indicate that the risk of depression among primary school students
in rural China is a pressing issue that requires further attention, from both researchers
and policymakers. For researchers, these findings highlight specific group characteristics
of students from rural China that make them more susceptible to depressive symptoms,
especially with the interaction of poor academic performance. Future research could
extend these findings and original research questions to broader samples across China,
including rural communities beyond Southwestern China. In collecting a full national
sample, broader findings about the state of childhood and adolescent mental health in
China could be determined, and thus, more children and adolescents could be supported.
For policymakers, the findings of this study are equally important, especially as the effects
of the COVID-19 pandemic have influenced mental health outcomes among the youth
around the globe. By understanding what communities and groups of students are more
commonly affected by mental illnesses, policymakers could allocate a greater number of
resources and support to particularly vulnerable subgroups. Ultimately, this paper makes
a substantial contribution to the body of literature on childhood and adolescent mental
health in LMICs, with significant findings on links between academic performance and
depressive symptoms in a large sample of an understudied yet vulnerable population: rural
minority children. In conclusion, poor academic performance is correlated to an increased
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risk of depression among rural Chinese children and adolescents. To ensure the healthy
futures of the youth in China, both school- and home-based interventions that prevent and
treat depression among children and adolescents, and interventions that provide emotional
support to children struggling academically need to be implemented.
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Appendix A

Table A1. Math score differences between Han, Tibetan, and Yi.

Variables/Groups

Whole Sample
(N = 8392)

Han
(N = 7029)

Tibetan
(N = 302)

Yi
(N = 979) Han vs. Tibetan Han vs. Yi

Obs Mean
(SD) Obs Mean

(SD) Obs Mean
(SD) Obs Mean

(SD) Difference p-Value Difference p-Value

(1) (2) (3) (4) (5) (6) (7) (8) (9) = (4) − (6) (9) (10) = (4) − (8) (10)

Math score (SD) 8392 0.01 7029 0.05 302 −0.12 979 −0.22 0.17 ** 0.003 0.27 ** <0.001
(0.99) (0.98) (0.98) (0.99) (0.06) (0.03)

The whole sample number (8392) includes all students who were Han, Tibetan, Yi, and other minority ethnicities;
“Obs” means observations; “SD” means standard deviation. ** p < 0.01.
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