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Abstract: Economic growth and socioeconomic changes have transformed nearly every aspect of
childhood in China, and many are worried by the increasing prevalence of mental health issues
among children, particularly depression. To provide insight into the distribution of depressive
symptoms among children in China and identify vulnerable groups, we use data from the 2012 China
Family Panel Survey (CFPS), a survey that collected data from a large, nationally representative
sample of the Chinese population. Using the CFPS data, we construct a sample of 2679 children aged
10–15 years old from 25 provinces in China. According to our results, the incidence of depression
varies by geographic area. Specifically, we find that rates of depressive symptoms are significantly
lower in urban areas (14% of sample children) than in rural areas (23% of sample children). Our
results also show that children from ethnic minorities, from poorer families, and whose parents are
depressed are more likely to be depressed than other children. In contrast, we find that depressive
symptoms do not vary by gender.
Keywords: childhood depression; China; depressive symptoms; left-behind children; migrant children

1. Introduction
In recent decades, economic growth and socioeconomic changes have transformed nearly every
aspect of childhood in China, especially education. Parents invest heavily in their children in the hopes
that they will be able to thrive in China’s highly competitive education system [1]. In addition to these
increased investments (and perhaps more importantly), it is believed that children are now able to
access higher quality education than in years past, which in turn increases their human capital and
improves overall life outcomes [2].
However, there is another societal trend that may undermine this progress. China has
seen a worrying increase in the prevalence of mental health issues among children, particularly
depression [3]. Unfortunately, there has been little research that uses recent data based on large,
nationally-representative samples that have tried to quantify the magnitude of this problem. In 2000,
a study using data from a single province found that one-third of sample children reported a history of
depression [4]. Other studies show that the prevalence rate of depression among left-behind children
is reported to range from 12.1% to 51.4% when using data from one or more provinces [5].
These high rates of childhood depression in China are especially concerning considering the
degree to which depressive symptoms harm educational outcomes. Research has found that depressed
children are more likely to perform poorly academically and have poorer outcomes later in life [6].
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If depressive symptom rates are high across all of China, then the country may be suffering from
a substantial human capital loss due to early-onset depression [7]. In addition, depressive symptoms in
children have been found to be associated with criminal, anti-social, and other deviant behaviors [8,9].
Therefore, supporting the mental health of children could have positive societal impacts, such as
reducing crime, raising earnings, and promoting health and education [10,11].
Fortunately, it appears that China’s government has become aware of this issue. One response was
seen in 2012 when the Ministry of Education launched a program to provide qualified mental health
education and services to students in urban primary and middle schools. The pilot program included
guidelines such as reducing student workload, implementing mental health curriculums, establishing
counseling offices, and improving student-teacher relationships [12]. Although the establishment of
this program is encouraging, it fails to address childhood depression in rural China. In one of the only
studies we could find on child depressive symptoms in rural China, which used data collected in only
two counties, the measured rates of depressive symptoms were high [4]. Thus, while it seems from
the few existing studies that depression rates are high in rural areas, there has been little research that
systematically studies childhood depressive symptoms across all areas of China.
Future efforts to combat childhood depressive symptoms would also benefit from a better
understanding of which sub-populations of children are more or less vulnerable to developing
depression. This is especially true if resources (human and fiscal) are relatively scarce and need
to be targeted in order to efficiently address the problem. Unfortunately, there have been almost no
high-quality studies on how depressive symptoms vary among major sub-populations of Chinese
children. Based on our reading of the literature, there are no studies using nationally representative data
that report differences in the prevalence of childhood depressive symptoms between sub-populations,
such as between rural and urban areas, between rich and poor families, between male and female
children, or between Han and Non-Han ethnic minorities.
The overall goal of this paper is to examine childhood depressive symptoms in China today.
However, the paper goes beyond looking at overall depressive symptom rates, as we not only examine
the overall prevalence of depressive symptoms among children, but also seek to measure and compare
the levels of depressive symptoms for key subgroups of children. The analysis uses a nationally
representative dataset and an internationally recognized scale of depression (CES-D) to examine
depression levels among urban and rural children aged 10–15 years old. The ultimate objective is to
build a repository of information on depression among rural children in China, which can be used
as a decision-making tool to help top leaders target their investments and create policies that will be
aimed at improving the mental health of China’s most vulnerable children.
To meet the above objectives, the rest of the paper will be organized as follows: the next section of
the paper describes the data and the selection of the sample. The following section presents results.
The final section summarizes and draws conclusions.
2. Methods
2.1. Data and Sampling
The data used for this study come from the second wave of China Family Panel Studies (CFPS)
conducted in 2012. The CFPS is a nationally representative, longitudinal social survey that was
launched in 2010 and is conducted biennially by the Institute of Social Science Survey (ISSS) at Peking
University. With a survey design based on the Panel Survey of Income Dynamics (PSID), the National
Longitudinal Survey of Youth (NLSY), and the Health and Retirement Study (HRS) in the United
States, the CFPS focuses on a range of topics related to educational outcomes, economic activities,
migration, physical and mental health, and family dynamics. The survey collects data at three levels,
including individual, family, and community levels.
The CFPS surveyed respondents in sampling units in 25 provinces (all provinces except Xinjiang,
Tibet, Qinghai, Inner Mongolia, Ningxia, and Hainan), a sampling frame which represents 95% of
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the Chinese population. To generate a nationally and provincially representative sample, the CFPS
adopted a “Probability-Proportional-to-Size” (PPS) sampling strategy with multistage stratification and
carried out a three-stage sampling process. First, 162 county-level units were randomly selected across
25 provinces. Second, 640 village-level units (villages in rural areas and neighborhoods/communities
in urban areas) were selected. In the third stage, 6317 households from the village-level units were
selected according to the study’s systematic sampling protocol. All members of each household who
were at home during the time of the survey were interviewed.
The 2012 CFPS survey originally included 3057 children aged 10 to 15 years old. We chose to
evaluate children in this age range because they were old enough to fill out the survey form on their
own. After excluding 378 observations that were missing more than four responses to the 20 items in
the CES-D scale, we reduced our sample to 2679 children.
2.2. Measures
The key block of the survey questionnaire for this study was made up of questions from the Center
for Epidemiologic Studies Depression Scale (CES-D). In addition, there were a number of smaller
blocks that were used to enumerate student and family characteristics and other control variables.
Specifically, the data allow us to generate variables that measure personal characteristics, including
gender, ethnicity, and boarding status; and household characteristics, including poverty and parental
depression status. We also asked a set of questions that enabled us to create a variable representing the
living arrangements of children, including: “Where is your household currently registered?”, “Do you
live in an urban or rural community?”, and “In the past year, how long did the child live with his/her
father/mother?”
The CES-D scale has been used widely in the international literature to evaluate symptoms
of depression [13,14]. The CES-D scale includes 20 items and is scored on a Likert scale with four
possible answers corresponding to how often the respondents experienced a given emotion within
the past week: “rarely or none of the time (less than 1 day)”, “some or a little of the time (1–2 days)”,
“occasionally or a moderate amount of time (3–4 days)”, and “most or all of the time (5–7 days)”.
Possible scores range from 0 to 60 and a score of 17 or higher is indicative of depression. In addition to
determining whether or not children display depressive symptoms, we also used scores on the CES-D
to determine the severity of a child’s depression. Specifically, we set three different levels of depression
severity: a CES-D score between 17 and 23 indicates “mild depression,” a score between 24 and 28
indicates “moderate depression”, and scores of 29 or higher indicate “severe depression.” If more than
four responses were missing from a single observation, then we did not include the observation in the
sample [15]. The Chinese version of CES-D has been used in previous research [16] and its reliability
and validity has been tested among Chinese populations [17]; therefore, the scale has been shown to
be appropriate for use in China [18]. Because of this, we believe that this scale will not only allow us to
examine the depression statuses of children in our sample, but also compare depressive symptoms
among different sub-populations of children, such as children living in urban and rural areas of China.
To collect individual-level data on our sample children, we referred to the CFPS Children’s survey.
For our analysis, the individual characteristics of students included gender, ethnicity (Han or non-Han
minority), and whether the students board at school. Boarding status was only relevant, however,
for rural students, as almost all urban students lived at home. Our analysis also included household
characteristics such as household income and parental depression status. To evaluate household
income, we used responses to the question, “During the 2011–2012 school year, what was the net
income of your household?”, data from the rural poverty line (369 USD family net income per year in
2012), and the minimum cost of living in urban areas (1283 USD family net income per year in 2012).
With this information, we divided children’s households into two groups: a (relatively) rich group
and a (relatively) poor group. The group of rich households included 1601 rural households and 437
urban households, while the group of poor households included 389 rural households and 252 urban
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households. We also used parent responses from the 2012 CFPS survey to determine the depression
status of parents, using the same CES-D questions that we used to evaluate children in our sample.
To examine the effect of living arrangements on the depressive symptoms of children, we used
each child’s residency status (or hukou) and whether they lived with their parents or not (who
might have out-migrated) to divide the sample into five subgroups. Among the five subgroups, two
subgroups were “types” of urban children: urban-origin children (UC), who have urban hukous
and reside in urban areas, and migrant children (MC), who have rural hukous but had resided in
urban areas at least 6 months out of the previous year. We also created three “types” of rural children:
left-behind children (LBC), who have rural hukous and resided in rural areas while both of their
parents worked and lived outside of the household for at least 5 months out of the previous year;
father-only migration children (LBCF), who have rural hukous and resided in rural areas with their
mother while only their father worked and lived outside of the household for at least 5 months out
of the previous year; and children living with both parents (CLP) in their rural communities. In our
sample 76 children lived with their fathers while their mothers migrated for work. This is a relatively
small number of children and this subgroup comprised only 2.8% of our sample. Because we believe
that the sample size is too small to yield any meaningful insight into the situation of this subgroup of
children, we did not include this subgroup in our analysis.
2.3. Statistical Analyses
For statistical analysis, we use Cronbach’s α for the whole sample to test the internal consistency.
We compared the CES-D scores of different subgroups of children using t-tests. Specifically, we
examined differences in CES-D scores between: Han Chinese and ethnic minority children; male
and female children; boarding students and children living at home; richer and poorer students;
and children whose parents do and do not have depression symptoms. Finally, we also use t-tests to
examine differences in the mean CES-D scores of different subgroups of children based on residency
status: urban-origin children (UC), migrant children (MC), left-behind children (LBC), father-only
migration children (LBCF), and children living with both parents (CLP). All analysis was performed
using Stata version 14 (Stata Corporation, College Station, TX, USA).
3. Results
3.1. Descriptive Statistics
The characteristics of our sample are displayed in Table 1. As can be seen from the data, 25.7% of
children live in urban areas and 74.3% live in rural areas. Among the children living in urban areas,
26.7% are migrant children and 73.3% are urban-origin children. In our sample of rural children, 26.0%
of children are LBCs, 13.5% are LBCFs, and 56.7% are CLPs. In terms of gender, 52.2% of the children
in our sample are male and 47.9% are female. In terms of minority status, 87.5% of children were Han
Chinese, while 12.5% were non-Han ethnic minorities. We also found that 76.4% of children in our
sample lived at home and 23.6% of children boarded at school. In terms of household poverty status,
we found that 23.9% of children in our sample were from (relatively) rich households and 76.1% were
from (relatively) poor households. Also, 47.2% of children in our sample had a parent who displayed
symptoms of depression, while 52.8% of children in our sample did not. The CES-D scores showed
internal consistency, and Cronbach’s α for the whole sample was 0.809.
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Table 1. Descriptive statistics.

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)

Urban
Migrant children (MC)
Urban-origin children (UC)
Rural
Left-behind children (LBC)
Only father migrates (LBCF)
Children living with both parents (CLP)
Male
Female
Han a
Ethnic Minority
Boarding b
Living at home
Rich
Poor c
Parent does not have depressive
symptoms
Parent has depressive symptoms

Depression Score

Observations

Share (%)

Mean

S.D.

(1)

(2)

(3)

(4)

689
184
505
1990
517
269
1128
1397
1282
2343
336
632
2047
2038
641

25.72
26.71
73.29
74.28
25.98
13.52
56.68
52.15
47.85
87.46
12.54
23.59
76.41
23.93
76.07

10.12
11.65
10.65
12.09
11.85
11.52
12.22
11.44
11.73
11.21
14.14
11.47
11.65
11.40
12.15

6.19
6.59
6.02
6.61
6.70
6.51
6.51
6.54
6.58
6.46
6.62
6.08
6.70
6.52
6.65

1571

52.85

10.39

6.02

1078

47.15

13.31

6.92

Source: CFPS (2012); Note: a Because few non-Han ethnic minority children live in urban areas (only a very small
share of urban children are non-Han ethnic minority and most of those belong to either the Manchu or Korean
ethnic groups, which are known to be comparatively well-off ethnic minorities), we only report differences between
Han and non-Han children from rural areas. b Because only a small share of urban children board at school, we
only report differences between boarding and non-boarding students from rural areas. c A household is considered
“poor” if the net family income is below the rural poverty line (369 USD family net income per year in 2012) or
lower than the minimum cost of living in urban areas (1283 USD family net income per year in 2012).

3.2. The Prevalence of Depressive Symptoms among Sample Children
Table 2 summarizes the severity of depression in our sample, categorized by CES-D scores. As can
be seen in the table, 20.3% of sample children display depressive symptoms. However, the prevalence
of depression is not evenly balanced between rural and urban areas. Specifically, 22.7% of rural children
display symptoms of depression, while only 13.5% of urban children exhibit depressive symptoms,
and this difference is significant at the 1% level. We also find that the severity of depressive symptoms
varies between rural and urban areas. Rural children are more likely to suffer from mild (16.8% of
rural children) or moderate depression (3.9% of rural children) than their urban peers (10.7% and 1.3%
of urban children, respectively), and these differences are significant at the 1% level. Urban and rural
children, however, are almost equally likely to suffer from severe depression (2.1% of rural vs. 1.5% of
urban children); the difference is not significant.
Table 2. The proportion of sample children with different levels of depression severity—CFPS (2012).

a

All Depression
Mild Depression b
Moderate Depression c
Severe Depression d

Total

Urban

Rural

Difference

(1)

(2)

(3)

(2,3)

0.203
0.153
0.032
0.019

0.135
0.107
0.013
0.015

0.227
0.168
0.039
0.021

−0.092 ***
−0.060 ***
−0.026 ***
−0.006

Source: CFPS (2012). Note: The symbol *** means that the p-value is less than 0.01 (p < 0.01). a “All levels of
depression” refers to overall CES-D scores greater than or equal to 16. b “Mild depression” refers to CES-D scores
between 17 and 23. c “Moderate depression” refers to CES-D scores between 24 and 28. d “Severe depression” refers
to CES-D scores greater than or equal to 29.
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3.3. Depressive Symptoms among Subgroups of Children
When we compare subgroups of children who differ by individual characteristics, we find that
significant differences emerge between Han and ethnic minority children, but there are no significant
differences in depression status based on gender or boarding status. Our results show that ethnic
minority children are significantly more likely to be depressed than Han children in rural areas
(significant at the 1% level—Table 3, Rows 1 and 2). Although the point estimates for the gender
comparisons show that a higher share of female children are depressed than male children in both the
urban and rural samples, the differences are not significant for either urban or rural children (Rows 3
and 4). Similarly, there is no significant difference between subgroups based on boarding status (Rows
5 and 6).
In terms of household-level characteristics, we find that both household income and parental
depression are significantly correlated with childhood depression among children in our sample.
The difference in average CES-D scores between the rich and the poor groups in both urban and rural
areas suggest that children from poorer households are more likely to be depressed than those from
richer households (significant at the 1% level—Table 3, Rows 7 and 8). Parental depression is also
found to be significantly correlated with childhood depression in both urban and rural areas (Rows 9
and 10).
Table 3. Differences in CES-D scores among sub-populations of rural children and urban children—
CFPS (2012).
Urban

Rural

Mean

Difference

Mean

Difference

(1)

(2)

(3)

(4)

(1)
(2)

Ethnic Minority
Han a

n.a.
n.a.

n.a.

14.92
11.61

3.31 ***

(3)
(4)

Female
Male

10.49
9.78

0.71

12.02
12.15

−0.13

(5)
(6)

Boarding b
Living at home

n.a.
n.a.

n.a.

11.61
12.21

−0.60

(7)
(8)

Poor c
Rich

10.96
9.63

1.33 ***

12.92
11.88

1.04 ***

(9)
(10)

Parent with depressive symptom
Parent without depressive symptom

11.98
9.40

2.58 ***

13.01
10.86

2.15 ***

Source: CFPS (2012). Notes: *** is p < 0.01. a Since few Non-Han ethnic minority children live in urban areas (only
7.26% of urban children are Non-Han minority), we only report differences between Han and non-Han children
from rural areas. b Because almost no urban children board at schools (only 6.24% of urban children board at school),
we only report differences between boarding and non-boarding students from rural areas. c Families are classified
as poor if net family income is below the poverty line (369 USD family net income per year in 2012) in rural areas or
lower than the minimum cost of living in urban areas (1283 USD family net income per year in 2012).

When comparing the two urban subgroups (UCs and MCs) we find little difference in average
CES-D score. Specifically, we find that mean CES-D scores of urban children and migrant children
are both about 10, with no statistically significant difference between the two (Figure 1). Similarly,
we find no significant differences in average CES-D scores between the three rural subgroups (CLPs,
LBCs, and LBCFs). In rural areas, we find that mean CES-D scores of CLPs, LBCs, and LBCFs are about
12.2, 11.9 and 11.5, respectively. Although there are slight differences in the point estimates among
the different groups of children residing in rural areas (that is, CLPs, LBCs and LBCFs), the gaps are
statistically insignificant.
While there is little variation in average standardized CES-D scores of children within urban
and rural areas, we do find significant differences between children residing in urban areas and those
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the environment
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Figure 1. The Differences of CES‐D Scores among Children of Different Household Migration Patterns
Figure 1. The Differences of CES-D Scores among Children of Different Household Migration Patterns
and Residency Statuses with 95% Confidence Interval (CI). Source: CFPS (2012). Notes: Migrant
and Residency Statuses with 95% Confidence Interval (CI). Source: CFPS (2012). Notes: Migrant
children (MC) are specified as children under the age of 16 who have rural Hukous and migrate to
children (MC) are specified as children under the age of 16 who have rural Hukous and migrate to
urban areas for at least 6 months per year; Left‐behind children (LBC) are specified as children under
urban areas for at least 6 months per year; Left-behind children (LBC) are specified as children under
the age of 16 who have been left‐behind in rural areas while both parents migrate to other areas for at
the age of 16 who have been left-behind in rural areas while both parents migrate to other areas for at
least 5 months per year. We do not evaluate the sample of “Mother‐only migration children”, because
least 5 months per year. We do not evaluate the sample of “Mother-only migration children”, because
this sample size is too small. The p‐value of the difference between Migrant children and Urban‐origin
this sample size is too small. The p-value of the difference between Migrant children and Urban-origin
children is 0.1951 by t‐test. The p‐value of the difference between Migrant children and all rural
children is 0.1951 by t-test. The p-value of the difference between Migrant children and all rural children
children is 0.0039 by t‐test. The p‐value of the difference between Migrant children and children living
is 0.0039 by t-test. The p-value of the difference between Migrant children and children living with both
with both parents is 0.0019 by t‐test. The p‐value of the difference between Left‐behind children and
parents is 0.0019 by t-test. The p-value of the difference between Left-behind children and children
children living with both parents is 0.2866 by t‐test. The p‐value of the difference between Father‐only
living with both parents is 0.2866 by t-test. The p-value of the difference between Father-only migration
migration children and children living with both parents is 0.1178 by t‐test.
children and children living with both parents is 0.1178 by t-test.

4. Discussion
4. Discussion
Using nationally representative data from the CFPS, we demonstrate that the prevalence of
Using nationally representative data from the CFPS, we demonstrate that the prevalence of
childhood depressive symptoms in China is high. Specifically, according to the CES‐D scale, 20.3%
childhood depressive symptoms in China is high. Specifically, according to the CES-D scale,
of all children in China display symptoms of depression. These rates are high compared to similar
20.3% of all children in China display symptoms of depression. These rates are high compared
studies using nationally representative samples from other developing countries [19]. These
to similar studies using nationally representative samples from other developing countries [19].
estimates also support previous studies in China that report a high prevalence of childhood
These estimates also support previous studies in China that report a high prevalence of childhood
depression—although previous analyses used data with much smaller sample sizes from more
depression—although previous analyses used data with much smaller sample sizes from more limited
limited geographic areas [20,21]. Taken together, these findings indicate that childhood depressive
geographic areas [20,21]. Taken together, these findings indicate that childhood depressive symptoms
symptoms are indeed an issue in China, and steps must be taken to improve the mental health
are indeed an issue in China, and steps must be taken to improve the mental health condition of
condition of Chinese children.
Chinese children.
Although it appears that all children in China are vulnerable to developing depression, our
Although it appears that all children in China are vulnerable to developing depression, our results
results also show that the risk is particularly acute for certain subgroups of children. For example, we
also show that the risk is particularly acute for certain subgroups of children. For example, we find in
find in this study that children living in rural China are statistically significantly more likely to be
this study that children living in rural China are statistically significantly more likely to be depressed
depressed than those living in urban areas. In addition, we discovered that in rural areas, non‐Han
minority children are significantly more likely to be depressed than Han children. These findings are
important because they have allowed us to identify sub‐populations of children in China that are
particularly vulnerable to depression. With this knowledge, it will be possible to develop policies and
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than those living in urban areas. In addition, we discovered that in rural areas, non-Han minority
children are significantly more likely to be depressed than Han children. These findings are important
because they have allowed us to identify sub-populations of children in China that are particularly
vulnerable to depression. With this knowledge, it will be possible to develop policies and programs
targeting these groups of children that can decrease childhood depressive symptoms across China.
Although no previous studies have comprehensively examined the prevalence of depressive
symptoms among subgroups of children in China, our findings are supported by the international
literature. For example, a study conducted in Australia found that children living in rural areas are
more likely to be depressed than those living in urban areas [22]. In addition, research conducted
in Pakistan has found that the prevalence of depressive symptoms was higher in rural than urban
sample areas [23]. Findings from other countries on depressive symptoms among cultural and ethnic
minorities also support the findings of our research. Studies from the United States consistently find
high depressive symptom rates among African-Americans and other ethnic minorities [24–26]. A study
in India also found that members of lower castes suffer disproportionately from depression [27].
Interestingly, we found that there was no difference between the depression levels of male and
female children in our sample. This stands in contrast to other studies conducted in China and other
developing countries that have found that females are significantly more vulnerable to developing
depressive symptoms than males [4]. However, evidence suggests that this finding could be related
to the age of our sample. A previous study found that there are no gender differences in depressive
symptom rates in children, but after the age of 15 girls have significantly higher rates of depressive
symptoms than boys [28]. Although all children in China certainly need additional mental health
support, these findings suggest girls may not need any additional support during this stage in life.
This study has a number of strengths. First, our sampling frame represents 95% of the Chinese
population, and therefore can be considered nationally representative. Second, the large sample size of
our dataset (n = 2679) gives our research a high degree of statistical power and considerable external
validity. Third, the Institute of Social Science Survey (ISSS) of Peking University collected all data
using a common sampling strategy. Last, this paper focuses on the depressive symptoms of not only
children from rural areas, but also urban and migrant children. The comparison of different types of
children can give us more evidence on the effect of family migration on children’s depression.
Even with its strengths, our study also suffers from several limitations. First, the CFPS only
collects self-reported information from children aged 10–15 years, which limits our potential sample
to children in this age group. Second, because information on children’s depressive symptoms was
not collected in other waves of the survey, we are unable to compare children’s depressive symptoms
across different time periods. Future research examining childhood depressive symptoms in China
would benefit from focusing on these research areas.
From a policy perspective, our results suggest that there are relatively high rates of childhood
depressive symptoms in rural China as compared to urban areas of the country. This is concerning
because high rates of depressive symptoms can impede the human capital accumulation of rural
children and contribute to income inequality over the long-term. If China’s government wants to
raise levels of human capital, particularly in rural areas, it will need to make more comprehensive
efforts to improve the mental health of all children. This can be done by implementing mental health
programming that provides support for vulnerable groups of children in rural areas of the country.
Recent research has found that implementing school counseling programs is an effective method for
reducing learning anxiety among school children in urban China [29]. It may be possible to address
childhood depressive symptoms by implementing similar programs in rural schools. In designing
effective programs, it is also necessary to pay attention to the heterogeneity of Chinese children. Several
studies have reported large urban and rural differences in socioeconomic conditions and regional
inequalities in child malnutrition [30]. Following this reasoning, it is important that programs are
designed to be sensitive to the environment in which they are implemented.
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5. Conclusions
Using nationally representative data, this study revealed the rates of depressive symptoms among
Chinese children are significantly lower in urban areas (14% of sample children) than in rural areas
(23% of sample children). We also discovered that children from ethnic minority groups, from poorer
families, and whose parents are depressed are more likely to display depressive symptoms than other
children, but depressive symptoms do not vary by gender. We believe our results can help policy
makers develop targeted programs for depressed children in the future.
Acknowledgments: We would like to acknowledge the support of the National Natural Science Foundation
of China (Grants Nos. 71573179, 71203146, 71273179), the Liaoning Social Science Planning Fund (Grant No.
L17AGL009), the Program for Excellent Talents in Liaoning province (Grant No. WJQ2014016), Agriculture Youth
Science and Technology Innovation Talent Training Plan in Liaoning Province (Grant No. 2014055), the 111 Project
(Grant No. B16031), Innovative Teams of Universities in Liaoning Province (Grant No. WT2015009), and Liaoning
Province Plans to Support Distinguished Professor (2013).
Author Contributions: Mi Zhou and Scott Rozelle devised the research questions and analytical strategy. Hao Xue
conducted the statistical analysis. All authors collaborated on the interpretation of the results and on writing and
revising the paper.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.

15.

Fong, V.L. Only Hope: Coming of Age under China's One-Child Policy, 2nd ed.; Stanford University Press:
Stanford, CA, USA, 2006; pp. 154–196, ISBN 9780804753302.
Li, H.; Zhang, J.; Zhu, Y. The quantity-quality trade-off of children in a developing country: Identification
using Chinese twins. Demography 2008, 45, 223–243. [CrossRef] [PubMed]
Khor, N.; Pang, L.; Liu, C.; Chang, F.; Mo, D. China’s looming human capital crisis: Upper secondary
educationnal attainment rates and the middle income trap. China Q. 2016, 228, 905–926. [CrossRef]
Cheng, J.; Sun, Y.H. Depression and anxiety among left-behind children in china: A systematic review.
Child Care Health Dev. 2015, 41, 515–523. [CrossRef] [PubMed]
Hesketh, T.; Ding, Q.J. Anxiety and depression in adolescents in urban and rural China. Psychol. Rep. 2005,
96, 435–444. [CrossRef] [PubMed]
McCauley, E.; Mitchell, J.R.; Burke, P.M.; Moss, S.J. Cognitive attributes of depression in children and
adolescents. J. Consult. Clin. Psychol. 1988, 56, 903–908. [CrossRef] [PubMed]
Berndt, E.R.; Koran, L.M.; Finkelstein, S.N.; Moss, S.J. Lost human capital from early-onset chronic depression.
Am. J. Psychiatry 2000, 157, 940–947. [CrossRef] [PubMed]
Kiernan, K.E.; Mensah, F.K. Poverty, maternal depression, family status and children’s cognitive and
behavioural development in early childhood: A longitudinal study. J. Soc. Policy 2009, 38, 569–588. [CrossRef]
Tran, Q.A.; Dunne, M.P.; Vo, T.V.; Luu, N.H. Adverse childhood experiences and the health of university
students in eight provinces of Vietnam. Asia-Pac. J. Public Health 2015, 27, 26–32. [CrossRef] [PubMed]
Gertler, P.; Heckman, J.; Pinto, R.; Zanolini, A.; Vermeersch, C.; Walker, S.; Chang, S.M.;
Grantham-McGregor, S. Labor market returns to an early childhood stimulation intervention in Jamaica.
Science 2014, 344, 998–1001. [CrossRef] [PubMed]
Campbell, F.; Conti, G.; Heckman, J.J.; Moon, S.H.; Pinto, R.; Pungello, E.; Pan, Y. Early childhood investments
substantially boost adult health. Science 2014, 343, 1478–1485. [CrossRef] [PubMed]
Liu, C.; Liu, Y.L.; Guo, C.; Lan, H. Preliminary exploration of the mental health education competency survey
of primary and middle school head teachers. J. Educ. Train. Stud. 2013, 2, 73–80. [CrossRef]
Radloff, L. The CES-D scale: A self-report depression scale for research in the general population.
Appl. Psychol. Meas. 1977, 1, 385–401. [CrossRef]
Link, B.G.; Struening, E.L.; Rahav, M.; Phelan, J.C.; Nuttbrock, L. On stigma and its consequences: Evidence
from a longitudinal study of men with dual diagnoses of mental illness and substance abuse. J. Health
Soc. Behav. 1997, 38, 177–190. [CrossRef] [PubMed]
Hann, D.; Winter, K.; Jacobsen, P. Measurement of depression symptoms in cancer patients: Evaluation
of the Center for Epidemiological Studies Depression Scale (CES-D). J. Psychosom. Res. 1999, 46, 437–443.
[CrossRef]

Int. J. Environ. Res. Public Health 2018, 15, 283

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

10 of 10

Greenberger, E.; Chen, C.; Tally, S.R. Family, peer, and individual correlates of depressive symptomatology
among U.S. and Chinese adolescents. J. Consult. Clin. Psychol. 2000, 68, 209–219. [CrossRef] [PubMed]
Rankin, S.H.; Galbraith, M.E.; Johnson, S. Reliability and Validity Data for a Chinese Translation of the
Center for Epidemiological Studies-Depression. Psychol. Rep. 1993, 73, 1291–1298. [CrossRef] [PubMed]
Li, Z.; Hicks, M.H.-R. The CES-D in Chinese American women: Construct validity, diagnostic validity for
major depression, and cultural response bias. Psychiatry Res. 2010, 175, 227–232. [CrossRef] [PubMed]
Van de Poel, E.; O’Donnell, O.; van Doorslaer, E. Are urban children really healthier? Evidence from 47
developing countries. Soc. Sci. Med. 2007, 65, 1986–2003. [CrossRef] [PubMed]
Hu, Y. Impact of rural-to-urban migration on family and gender values in China. Asian Popul. Stud. 2016, 12,
251–272. [CrossRef]
Xu, H.; Xie, Y. The causal effects of rural-to-urban migration on children’s well-being in China. Eur. Sociol. Rev.
2015, 31, 502–519. [CrossRef] [PubMed]
Quine, S.; Bernard, D.; Booth, M.; Kang, M.; Usherwood, T.; Alperstein, G.; Bennett, D. Health and access
issues among Australian adolescents: A rural-urban comparison. Rural Remote Health (Internet) 2003, 3,
245–249.
Mumford, D.B.; Minhas, F.A.; Akhtar, I.; Akhter, S.; Mubbashar, M.H. Stress and psychiatric disorder in
urban Rawalpindi. Br. J. Psychiatry 2000, 177, 557–562. [CrossRef] [PubMed]
Roberts, L.; Mann, S.; Montgomery, S. Depression, a Hidden Mental Health Disparity in an Asian Indian
Immigrant Community. Int. J. Environ. Res. Public Health 2016, 13, 27. [CrossRef] [PubMed]
Vega, W.; Rumbaut, R. Ethnic minorities and mental health. Annu. Rev. Sociol. 1991, 17, 351–383. [CrossRef]
Brown, T.; Williams, D.; Jackson, J.; Neighbors, H.W.; Torres, M.; Sellers, S.L.; Brown, K.T. Being black and
feeling blue: The mental health consequences of racial discrimination. Race Soc. 2000, 2, 117–131. [CrossRef]
Mathias, K.; Goicolea, I.; Kermode, M.; Singh, L.; Shidhaye, R.; Sebastian, M.S. Cross-sectional study of
depression and help-seeking in Uttarakhand, North India. BMJ Open 2015, 5. [CrossRef] [PubMed]
Nolen-Hoeksema, S.; Girgus, J. The emergence of gender differences in depression during adolescence.
Psychol. Bull. 1994, 115, 424–443. [CrossRef] [PubMed]
Xu, H.; Liu, A.; Zhang, Y. Inequality in children’s well-being and development: Evidence from a national
panel study. Chin. J. Sociol. 2015, 1, 88–107. [CrossRef]
Mander, D.; Lester, L.; Cross, D. The social and emotional well-being and mental health implications for
adolescents transitioning to secondary boarding school. Int. J. Child Adolesc. Health 2015, 8, 131–139.
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

