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Abstract: Assessing the mental health problems encountered by school children and understanding
the contributing factors are crucial to inform strategies aimed at improving mental health in low-
resource contexts. However, few studies have investigated the mental health problems among
disadvantaged children in poorer countries. This study examines the prevalence of mental health
problems in rural China and their association with child and family characteristics. The study uses
survey data from 9696 children in 120 rural primary schools and measures child mental health using
the Strengths and Difficulties Questionnaire (SDQ). Overall, 17.9% of the sample children were found
to be in the abnormal range of the SDQ total difficulties scores. The mean score was 12.93 (SD = 4.94).
Abnormal scores were associated with child and family characteristics, including older child age
(Odds Ratio, OR = 0.704, 95% CI: 0.611, 0.810; p < 0.001), gender (OR = 1.235, 95% CI: 1.112, 1.371;
p < 0.001), and academic performance (OR = 0.421, 95% CI: 0.369, 0.480; p < 0.001). Reading time
was found to be protective for mental health. Risk factors include excessive screen time (OR = 1.685,
95% CI: 1.409, 2.016; p < 0.001) and being bullied (OR = 3.695, 95% CI: 3.301, 4.136; p < 0.001). Our
study suggests that future mental health illness prevention programs in rural China should consider
targeting different aspects of children’s social contexts.

Keywords: mental health; rural school children; China; strengths and difficulties questionnaire

1. Introduction

Mental health problems are significant contributors to the disease burden of children
across the globe [1]. Globally, it is estimated that 13.4% of children aged 6–18 are at risk
of mental health problems such as anxiety or depression [2], and mental health problems
account for 15–30% of the disability-adjusted life years lost during the first three decades
of life [3]. Mental illnesses, if left untreated, can result in significant economic burdens on
society [4]. Childhood is a critical period for mental health interventions, as during this
developmental stage there is a rapid increase in the prevalence of mental health disorders,
and episodes during this period increase the risk of illness later on in adulthood [5].

Accurate estimates of the prevalence of child mental illness in developing countries,
as well as the identification of potential risk and protective factors, are essential for setting
up adequate and timely services and diminishing the long-term economic as well as health
consequences of child mental disorders. Compared to developed countries, larger shares
of the population in developing countries tend to live in remote rural areas, where there is
often a vast gap between mental health needs and available resources [6]. The combination
of increased exposure to risk factors such as poverty and the paucity of local screening
and treatment services make rural children particularly vulnerable to poor mental health
outcomes [7].

A substantial share of the child population in LMICs live in China, where there
appears to be a high prevalence of mental health problems among children in general, but
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there is a relative lack of evidence related to the mental health of rural children. China’s
school children population of approximately 270 million is one of the largest in the world,
making child mental health in China to be of particular importance globally. Previous
studies reported the prevalence of mental health illnesses among China’s school children to
be between 10% and 57% [8–10]. However, most of these studies focused solely on children
living in urban areas, which is problematic since more than half of the 0–19 year-old
population live in rural areas [11]. Moreover, the current healthcare system in China has
a severe shortage of pediatricians who specialize in child psychiatry, and in rural areas
of inland provinces, well-trained specialists are particularly scarce [12,13]. Thus, more
attention to the mental health of rural children is necessary for further understanding the
state of child mental health in China overall and demonstrating the urgency of widening
mental healthcare access to vulnerable children in remote areas.

The current literature on the mental health of rural children in China has a number of
gaps, including the examination of a relatively limited number of risk factors and small
sample sizes. One of the few large-scale urban-rural comparisons of child mental health
in China which used the Strengths and Difficulties Questionnaire (SDQ) discovered that
children living in rural communities had less prosocial behavior and had more emotional
symptoms, behavioral problems, and peer interaction problems than their urban peers,
though this study did not examine risk factors besides student gender, age, and regional
economic level [14]. A number of more recent studies found similar or worse outcomes for
rural children using the same screening tool, though these were more limited in terms of
geographic scope and sample size [15,16].

Children in rural China may face a higher risk of having mental health problems
for several reasons. First, there is a high prevalence of “left-behind” children whose
parents migrate to urban areas for better job opportunities [17]. Studies found evidence
suggesting that left-behind children’s mental health, relative to that of their rural peers, is
poor [18,19], which may be due to the lack of a core support system at home [20]. Second, a
high proportion of rural children live in school-supplied boarding facilities [21]. Research
demonstrates a negative association between school boarding and mental health [22,23],
as boarding children also lack the social support of their parents [24]. Third, a recent
literature documented high rates of bullying in China, particularly in rural areas [25,26].
Bully victims are especially vulnerable to mental health issues [27]. Fourth, rural students
in China perform significantly worse than their urban peers in school [28–32]. Feelings
of academic incompetence or failure to succeed were shown to increase internalizing
symptoms among children [33,34]. Finally, the absence of parental monitoring may lead to
a high prevalence of excessive screen time among rural children [35,36], which may have
adverse implications for their mental health.

Assessing mental health problems among rural children and understanding the po-
tential contributing factors may inform strategies aimed at improving their mental health
development. However, the mental health problems of children in rural China are un-
derstudied. To fill these gaps, we first measure the prevalence of mental health problems
among the 9696 children in our rural sample. Second, we investigate the associations
between mental health problems and background characteristics on the individual child
level (age, gender, boarding status, and academic performance) and family level (parental
migration, education, and family assets). Moreover, we explore the associations between
mental health problems and child behavioral risk and protective factors (screen time,
reading time, and experience being bullied in school).

2. Materials and Methods

This study uses cross-sectional data collected in June 2018 in three rural counties
located in one prefecture of Jiangxi, which is a province located in southeastern China.
These three sample counties were randomly selected from the sample prefecture. The
economic development in the three counties is close to the average of counties in rural
China as well as of other areas in the Jiangxi province. Per capita yearly income in the three
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counties was 1255 USD in 2015, which is close to the national median income (1737 USD) of
rural residents [37,38]. In addition, more than 80% of the population are rural residents [39].
These three sample counties are thus roughly representative of rural counties in general,
where nearly half of China’s population lives.

2.1. Ethical Approval

Ethical approval for this study was granted by the Stanford University Institutional Re-
view Board (IRB) (Protocol ID 32594). We adhered to the Declaration of Helsinki throughout
the survey in terms of both maintaining privacy and ensuring confidentiality. To maintain
privacy, students filled out the forms individually and no discussion of the data was al-
lowed during the survey at each school. To ensure confidentiality, immediately after data
processing, the paper-based survey forms (with identifiable information) were placed into
a locked filing cabinet accessible only to the head of field research. Student names were
then deleted from all electronic files, with only a survey code linking them together with
the original paper-based forms. All electronic data were stored in an encrypted computer.

2.2. Participants and Procedure

To select our sample, we followed a two-step sample selection protocol. The first step
involved selecting a representative sample of schools from the three counties. As this study
was supported by the local education authorities, our local research team was able to obtain
official records from county education bureaus to create a population frame of all rural,
public primary schools in the three counties. According to the records, there was a total of
458 schools. We then randomly selected 120 schools to be included in our sample. Of these,
37 schools (30.8%) were in County A; 25 schools (20.8%) were in County B; and 58 schools
(48.3%) were in County C. In this way, our sample is representative of the three counties
being studied.

The second step was to sample classes. We conducted our study among fifth and sixth
grades in each of the sample schools. Due to financial constraints, we randomly selected
at most two classes in each grade in each school. Specifically, if there were only one or
two classes in a grade, all classes in this grade were selected. If there were more than two
classes in a grade, we randomly selected two classes.

In June 2018, a team of enumerators composed of 120 undergraduate and graduate
students at a local university carried out the data collection in each sample classroom.
Prior to the survey, all enumerators had attended a two-day training session. Written
consent forms detailing the purpose and content of the survey were also sent to parents
or guardians of eligible children in the sample schools. On the day of the survey in
each classroom, enumerators introduced the survey content and protocol to all sample
students and obtained their oral assent, adhering to official guidelines regarding human
subject research ethics of studies involving children [40,41]. All 10,112 children in the
sample classes who were present on the day of the survey (100%) gave their oral assent to
participate and were included. Ultimately, a total of 9696 (95.8%) of these children returned
survey forms with complete data and were included in analysis.

The survey included questionnaires printed on paper which were filled out by each
child and collected data on student mental health, basic demographic information, after-
school time allocation, and bullying victimization. Students also participated in a standard-
ized math test. The enumerators adhered to a strict protocol for each part of the survey
and enforced strict time limits for the standardized test.

2.3. Measures
2.3.1. Mental Health Measures

Mental health problems were measured by a self-report version of the Strengths
and Difficulties Questionnaire (SDQ). The SDQ is a well-recognized psychiatric screening
instrument for children. It was adapted and validated for use in China, demonstrating
strong internal consistency (Cronbach’s alpha coefficient = 0.81) and high levels of reliability
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(Pearson’s correlation coefficient = 0.71) [42,43]. The questionnaire includes 25 items, each
of which is scored on a three-point scale (0 = not true, 1 = somewhat true, and 2 = certainly
true). The SDQ is divided between the following five sub-scales, each of which has five
items in total: emotional problems, conduct problems, hyperactivity and inattention, peer
problems, and prosocial behavior. The highest possible score on each sub-scale is 10 points,
with higher scores on the first four scales and a lower score on the fifth scale indicating
poorer mental health outcomes. The sum of the first four scales generates a total difficulties
score ranging from 0 to 40. The prosocial scale, which measures strengths, is not included
in the total score [44]. The score on each individual sub-scale, as well as the total score,
places children into one of three categories according to the cutoffs validated for Chinese
children: normal, borderline, or abnormal [45]. Children whose scores are classified as
“abnormal” are at greater risk of having mental problems compared with their peers. The
abnormal score ranges for the scale and each sub-scale are as follows: total difficulties score:
17–40, emotional problems score: 5–10, conduct problems score: 4–10, hyperactivity score:
7–10, peer problems score: 4–10, and prosocial score: 0–4.

2.3.2. Demographic Information

All child demographic and behavioral information was collected using self-report,
Chinese-language questionnaires that students filled out during the survey. This informa-
tion included age (years) as well as gender (1 = boy, 0 = girl). We later categorized student
age into the following categories: 8–11 years old, 12 years old, and 13–15 years. Information
on whether children were boarding (1 = yes, 0 = no) was also collected. We also asked
whether both parents migrated out for work for more than six months in the past year
(1 = yes, 0 = no) and then classified those children whose parents were both migrants as
“left-behind children”.

In the questionnaire, the students also responded to a number of questions related
to household information. To report the education level of their parents, their answers
indicated the highest level of education their parents had (primary school, junior high, high
school, or college and above). To measure socioeconomic status, the questionnaire also
asked whether or not their household owned seven selected items included in the National
Household Income and Expenditure Survey (1 = yes, 0 = no) [46]. From this information,
we generated an index of family assets, and families were categorized into bottom, middle,
and top terciles.

2.3.3. Academic Performance

To measure academic performance, the survey team administered a standardized,
30-min math test to students, which included test items developed by local education
experts that are appropriate for children in the fifth and sixth grades. Test scores were then
categorized into bottom, middle, and top terciles.

2.3.4. After-School Time Allocation

To measure the daily after-school time allocation of the sample children, children were
asked to fill out on an average school day how many minutes they spend engaging in (a)
extracurricular reading and (b) activities involving screen time on either a smartphone or a
computer (such as internet browsing or video games). Responses were categorized into
none, less than half an hour, half an hour to one hour, one hour to two hours, and more
than two hours.

2.3.5. Bullying Victimization

Information on bullying victimization was collected using a widely used “Students
Bullied at School” (SBS) scale. The SBS scale was developed for the Progress in Reading and
Literacy Study (PIRLS), which is the largest international project that assesses academic
achievement among children across 52 countries and regions, representing a variety of
development and income levels. The scale has been validated in China [47]. On the
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eight-question scale, students are asked, “During this school year, how often have other
students from your school done any of the following things to you (including through
texting or the Internet)?” Possible responses include “never”, “a few times a year”, “once
or twice a month”, or “at least once a week”. Following previous studies [48], responses
were categorized into three groups by frequency of bullying victimization: “almost never”,
“about monthly”, and “about weekly”.

2.4. Statistical Analysis

We first report the summary statistics of the sample, including student and family
characteristics, potential protective factors, and potential risk factors. Next, in the descrip-
tive analysis, we reported the distribution of mental health problems measured by the
Strengths and Difficulties Questionnaire. The means of the total difficulties score and sub-
scale scores, as well as the proportions of children with normal, borderline, and abnormal
scores, were reported.

Univariate logistic regression models were created to assess the pairwise relationships
between children with mental health problems and the sample child and family charac-
teristics. The response variable in the logistic regression models was a bivariate variable
of mental health defined by scores in the abnormal range as measured by the SDQ total
difficulties score (1 = abnormal, 0 = other). The exposure variables include potential protec-
tive factors and potential risk factors, and the potential confounding covariates include
student and family characteristics. Bivariate variables were used for testing the differences
in mental health between each subgroup.

To adjust for confounders, a multivariate logistic regression model was also performed
to examine further the associations between mental health problems as well as potential
risk and protective factors (extracurricular reading time, screen time, and being bullied
about weekly). Confounding variables used in the univariate regression models were
adjusted in the multivariate regression model, including child characteristics (age, gender,
boarding status, left-behind child status, and standardized math test score) and family
characteristics (father education level, mother education level, and family asset index).
We selected these confounding variables based on those included in empirical studies on
similar topics in past literatures [49,50].

In addition, to check the robustness of the results of the logistic regressions, anal-
ysis was conducted using the univariate and multivariate ordinary least square (OLS)
regression models. The response variable in the OLS models was a continuous variable
of the SDQ total difficulties score. The exposure variables include potential protective
factors and potential risk factors. The covariates include the child and family characteristics
mentioned above.

Significance was established at the 10% level. All analyses were conducted in Stata
14.1 (StataCorp LP, College Station, TX, USA).

3. Results
3.1. Summary Statistics of the Sample

Table 1 describes the individual and household characteristics of participating children.
Most of the 9696 participants were 12 years old (45.4%)—approximately one-third were
between 13 and 15 years old (30.7%), and the remaining share (23.9%) were between 8 and
11 years old. The sample was roughly balanced by gender (49.4% were female). The large
majority of children boarded (89.5%). Slightly over half of the sample were left-behind
children (50.4%). Almost half of fathers did not attend junior high school (44.3%), while
close to two-thirds of mothers did not (63.0%).
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Table 1. Summary of child and family characteristics.

Variable Characteristic Categories n (%)

Child characteristics
Age (Years) Age 8–11 2309 (23.9%)

Age 12 4392 (45.4%)
Age 13–15 2969 (30.7%)

Male No 4769 (49.4%)
Yes 4888 (50.6%)

Boarding No 8659 (89.5%)
Yes 1019 (10.5%)

Left-behind child No 4809 (49.6%)
Yes 4887 (50.4%)

Standardized math test score Top tercile 3224 (33.4%)
Middle tercile 3305 (34.2%)
Bottom tercile 3136 (32.4%)

Family characteristics
Father education Less than junior high 4153 (44.3%)

Junior high 3940 (42.1%)
High school 985 (10.5%)

High school above 288 (3.1%)

Mother education Less than junior high 5872 (63.0%)
Junior high 2537 (27.2%)
High school 700 (7.5%)

High school above 207 (2.2%)

Family asset index Top tercile 3530 (37.0%)
Middle tercile 3316 (34.7%)
Bottom tercile 2704 (28.3%)

Protective and risk factors
Extracurricular reading time None 683 (7.1%)

Less than half an hour/day 2707 (28.0%)
0.5 to 1 h/day 3083 (31.8%)
1 to 2 h/day 2503 (25.8%)
≥2 h/day 708 (7.3%)

Screen time None 3395 (35.1%)
Less than half an hour/day 2535 (26.2%)

0.5 to 1 h/day 1599 (16.5%)
1 to 2 h/day 1277 (13.2%)
≥2 h/day 880 (9.1%)

Being bullied about weekly No 7702 (79.4%)
Yes 1994 (20.6%)

In terms of daily extracurricular reading time, 7.1% of children reported that they did
not engage in any extracurricular reading, while 28.0% reported reading for less than half
an hour, 31.8% reported reading for half an hour to one hour, 25.8% reported reading for
one to two hours, and 7.3% read for two or more hours. In terms of daily screen time, over
two thirds (35.1%) reported no screen time, while 26.2% reported less than half an hour of
screen time, 16.5% reported half an hour to one hour of screen time, 13.2% reported an hour
to two hours of screen time, and 9.1% reported over two hours of screen time. Around
20.6% of the children reported being bullied weekly.

3.2. The Prevalence of Abnormal SDQ Scores by Subgroup

Table 2 reports the prevalence of mental health problems measured by scores in the
abnormal range on the SDQ total difficulties scale and individual sub-scales. The mean
total difficulties score was 12.93 (SD = 4.94). A total of 17.9% of the sample children
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were found to be in the abnormal range, indicating that they might have mental health
problems. In terms of difficulty sub-scales, emotional symptoms (16.8%) and conduct
problems (14.9%) were most prevalent. Additionally, peer problems were prevalent among
9.8% of the sample, and hyperactivity or attention problems were prevalent among 6.3% of
the sample. In terms of strengths, the share of students with abnormal prosocial behavior
scores (17.2%) was similar to the share with abnormal total difficulties scores.

Table 2. The distribution of Strengths and Difficulties Questionnaire mean scores and the prevalence
of abnormal, borderline, and normal scores as per established cut-offs.

Scales Mean
Score

Standard
Deviation

Abnormal,
n (%)

Borderline,
n (%)

Normal,
n (%)

Total SDQ
difficulties score

(range 0–40)
12.93 4.94 1736 (17.9%) 1803 (18.6%) 6157 (63.5%)

By SDQ subscales, each subscale score ranges from 0 to 10
Emotional
symptoms 3.33 2.18 1629 (16.8%) 1125 (11.6%) 6942 (71.6%)

Conduct problems 2.68 1.72 1445 (14.9%) 1348 (13.9%) 6913 (71.3%)
Hyperactivity

problems 3.61 1.89 611 (6.3%) 873 (9.0%) 8213 (84.7%)

Peer problems 3.32 1.61 980 (9.8%) 1076 (11.1%) 7670 (79.1%)
Prosocial behaviors 6.41 2.15 1668 (17.2%) 1726 (17.8%) 6302 (65.0%)

3.3. Logistic Regression of Factors Associated with Abnormal Total Difficulties Scores

According to Table 3, certain characteristics were significantly associated with men-
tal health problems. For example, a lower share of older children had total difficulties
scores in the abnormal range in both the univariate logistic regression model (Odds Ratio,
OR = 0.704, p < 0.001) and multivariate model (OR = 0.701, p < 0.001). Being male was asso-
ciated with abnormal total difficulties scores in the univariate model (OR = 1.235, p < 0.001),
but not in the multivariate analysis. Boarding at school and being a left-behind child
were not associated with abnormal total difficulties scores. Children with higher academic
performance were less likely to have abnormal total difficulties scores in both the univariate
model (OR = 0.421, p < 0.001) and multivariate model (OR = 0.516, p < 0.001). Children
whose parents completed junior high school were also less likely to have abnormal total
difficulties scores compared to children whose parents did not complete junior high school,
but the association was not significant after adjusting for confounding factors. Family asset
level was also not associated with abnormal total difficulties scores on the SDQ.

Table 3. Logistic regression of factors associated with total difficulties scores in the abnormal score of the Strengths and
Difficulties Questionnaire.

Univariate Logistic Regression Models Multivariate Logistic Regression
Model

Variable Characteristics Odds Ratio 95% CI p Value Odds Ratio 95% CI p Value

Child characteristics
Age (Years) Age 8–11 (reference)

Age 12 0.796 (0.701,0.904) <0.001 0.828 (0.720,0.952) 0.008
Age 13–15 0.704 (0.611,0.810) <0.001 0.701 (0.600,0.819) <0.001

Male No (reference)
Yes 1.235 (1.112,1.371) <0.001 1.028 (0.912,1.159) 0.653

Boarding No (reference)
Yes 1.093 (0.926,1.290) 0.293 1.011 (0.840,1.217) 0.909

Left-behind
child No (reference)

Yes 0.903 (0.813,1.001) 0.053 0.949 (0.846,1.066) 0.379
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Table 3. Cont.

Univariate Logistic Regression Models Multivariate Logistic Regression
Model

Variable Characteristics Odds Ratio 95% CI p Value Odds Ratio 95% CI p Value

Standardized
math test score Bottom tercile (reference)

Middle tercile 0.517 (0.457,0.586) <0.001 0.596 (0.521,0.683) <0.001
Top tercile 0.421 (0.369,0.480) <0.001 0.516 (0.447,0.596) <0.001

Family characteristics
Father

education Less than junior high (reference)

Junior high 0.783 (0.698,0.878) <0.001 0.946 (0.830,1.078) 0.404
High school 0.843 (0.701,1.013) 0.068 0.877 (0.711,1.083) 0.223

High school above 1.118 (0.834,1.498) 0.457 1.005 (0.712,1.420) 0.977

Mother
education Less than junior high (reference)

Junior high 0.784 (0.691,0.890) <0.001 0.852 (0.738,0.983) 0.028
High school 1.08 (0.886,1.315) 0.447 1.153 (0.918,1.449) 0.219

High school above 1.4 (1.012,1.938) 0.042 1.085 (0.731,1.609) 0.686

Family asset
index Top tercile (reference)

Middle tercile 1.075 (0.949,1.217) 0.256 1.072 (0.935,1.229) 0.317
Bottom tercile 1.018 (0.892,1.162) 0.788 1.056 (0.912,1.224) 0.465

Protective factors
Extracurricular

reading time None (reference)

Less than half an hour/day 0.751 (0.616,0.917) 0.005 0.751 (0.602,0.938) 0.011
0.5 to 1 h/day 0.672 (0.551,0.819) <0.001 0.723 (0.579,0.902) 0.004
1 to 2 h/day 0.559 (0.455,0.687) <0.001 0.644 (0.512,0.811) <0.001
≥2 h/day 0.567 (0.433,0.741) <0.001 0.671 (0.499,0.902) 0.008

Risk factors
Screen time None (reference)

Less than half an hour/day 1.16 (1.012,1.330) 0.033 1.131 (0.973,1.314) 0.110
0.5 to 1 h/day 1.13 (0.964,1.323) 0.131 1.077 (0.903,1.285) 0.410
1 to 2 h/day 1.196 (1.010,1.416) 0.037 1.089 (0.900,1.318) 0.381
≥2 h/day 1.685 (1.408,2.016) <0.001 1.717 (1.401,2.104) <0.001

Being bullied No (reference)
Yes 3.695 (3.301,4.136) <0.001 3.655 (3.240,4.123) <0.001

Note: Confounding variables used in univariate regression models were adjusted in the multivariate regression model, including child and
family characteristics, potential protective factors, and potential risk factors.

In both the univariate and multivariate logistic models, we found that extracurricular
reading time was a protective factor for student mental health. There was a clear trend
that as children’s daily extracurricular reading time increased, the likelihood of having an
abnormal total difficulties score decreased. For example, compared to children who did not
engage in daily extracurricular reading, children who read for half an hour to one hour per
day had a significantly lower likelihood of having abnormal total difficulties scores in both
the univariate model (OR = 0.751, p = 0.005) and multivariate model (OR = 0.751, p < 0.001).
Children who read for more than two hours a day had an even lower likelihood of having
abnormal total difficulties scores according to both the univariate model (OR = 0.567,
p < 0.001) and multivariate model (OR = 0.671, p = 0.008).

Risk behavioral factors for poor mental health included self-reported screen time of
two or more hours per day (OR = 1.685, p < 0.001) and being bullied at school (OR = 3.695,
p < 0.001). In addition, we observed a dose-dependent effect of the association between
abnormal total difficulties scores and screen time. Compared to those with no screen time at
all, screen time of half an hour to one hour per day was associated with a higher likelihood
of having mental health problems (OR = 1.16, p = 0.033), while for screen time exceeding
more than two hours per day the association was even stronger (OR = 1.685, p < 0.001).
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3.4. OLS Regression of Factors Associated with the Total Difficulties Score

Similar results were found in the OLS analysis, in which the outcome measure of the
total difficulties score of the SDQ was treated as a continuous variable (as opposed to being
a limited dependent variable as in the previous three paragraphs—Table 4). Those who
were older, male, and had higher test scores were still significantly more likely to have
lower total difficulties scores. However, no significant association was found between total
difficulties scores and boarding status, being a left-behind child, parental education level,
or family assets.

Table 4. OLS regression of factors associated with the Strengths and Difficulties Questionnaire total difficulties score.

Univariate OLS Model Multivariate OLS Model

Variable Characteristics Coefficient 95% CI p Value Coefficient 95% CI p Value

Child characteristics
Age (Years) Age 8–11 (reference)

Age 12 −0.353 (−0.601,−0.104) 0.005 −0.200 (−0.441,0.040) 0.102
Age 13–15 −0.562 (−0.830,−0.294) <0.001 −0.434 (−0.695,−0.173) 0.001

Male No (reference)
Yes 0.277 (0.080,0.474) 0.006 −0.239 (−0.437,−0.041) 0.018

Boarding No (reference)
Yes 0.468 (0.147,0.788) 0.004 0.240 (−0.073,0.553) 0.133

Left-behind
child No (reference)

Yes −0.239 (−0.435,−0.042) 0.017 −0.113 (−0.305,0.078) 0.247

Standardized
math test score Bottom tercile (reference)

Middle tercile −1.85 (−2.083,−1.616) <0.001 −1.428 (−1.661,−1.194) <0.001
Top tercile −2.532 (−2.769,−2.295) <0.001 −1.92 (−2.160,−1.680) <0.001

Family characteristics
Father

education Less than junior high (reference)

Junior high −0.687 (−0.901,−0.472) <0.001 −0.212 (−0.428,0.004) 0.054
High school −0.231 (−0.573,0.110) 0.184 −0.028 (−0.375,0.320) 0.876

High school above 0.318 (−0.269,0.905) 0.289 0.098 (−0.510,0.706) 0.752

Mother
education Less than junior high (reference)

Junior high −0.504 (−0.733,−0.274) <0.001 −0.205 (−0.434,0.024) 0.079
High school 0.173 (−0.213,0.560) 0.379 0.250 (−0.141,0.641) 0.210

High school above 0.917 (0.234,1.601) 0.009 0.327 (−0.376,1.030) 0.361

Family asset
index Bottom tercile (reference)

Middle tercile 0.131 (−0.102,0.365) 0.27 0.084 (−0.142,0.311) 0.465
Top tercile 0.084 (−0.163,0.330) 0.505 0.070 (−0.174,0.314) 0.572

Protective factors
Extracurricular

reading time None

Less than half an hour/day −0.91 (−1.322,−0.498) <0.001 −0.806 (−1.213,−0.400) <0.001
0.5 to 1 h/day −1.484 (−1.891,−1.078) <0.001 −1.184 (−1.588,−0.781) <0.001
1 to 2 h/day −1.841 (−2.256,−1.425) <0.001 −1.409 (−1.820,−0.998) <0.001
≥2 h/day −1.932 (−2.448,−1.416) <0.001 −1.412 (−1.919,−0.905) <0.001

Risk factors
Screen time None

Less than half an hour/day 0.386 (0.133,0.639) 0.003 0.281 (0.034,0.527) 0.026
0.5 to 1 h/day 0.399 (0.106,0.692) 0.008 0.372 (0.085,0.658) 0.011
1 to 2 h/day 0.622 (0.305,0.939) <0.001 0.540 (0.227,0.853) 0.001
≥2 h/day 1.267 (0.902,1.632) <0.001 1.283 (0.920,1.647) <0.001

Being bullied No (reference)
Yes 3.614 (3.382,3.846) <0.001 3.393 (3.157,3.629) <0.001

Note: Confounding variables used in univariate regression models were adjusted in the multivariate regression model, including child and
family characteristics, potential protective factors, and potential risk factors.
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In the OLS regression model, extracurricular reading time was once again found
to be a protective factor and was associated with a higher level of mental health in a
predominately dose-dependent fashion. In the univariate model, when compared to the
reference group who did not engage in any extracurricular reading, engaging in half an
hour of reading was associated with a decrease by of 0.91 points (p < 0.001) of the SDQ
total difficulties score, while engaging in more than two hours of reading was associate
with a decrease of 1.9 points (p < 0.001) of the SDQ total difficulties score. This result was
consistent after adjusting for confounding factors in the multivariate model.

Similarly, screen time and being bullied were negatively associated with student
mental health. Compared to children who did not report any screen time, worse mental
health was observed for those with more screen time in a dose-dependent fashion. The
total difficulties score was significantly higher for children whose screen time was half
an hour to one hour (by 0.389 points, p = 0.003) and even higher for those whose screen
time exceeded two hours (by 1.267 points, p < 0.001). These associations were significant
even after adjusting for confounding factors in the multivariate model. In addition, being
bullied at school was significantly associated with lower levels of mental health. The total
difficulties score was higher for children who were bullied in school according to both
the univariate model (by 3.614 points p < 0.001) and multivariate model (by 3.393 points,
p < 0.001).

4. Discussion

A total of 17.9% of the sample children were found to be in the abnormal range of
the SDQ total difficulties scale, indicating that they may be at risk of having mental health
problems. According to the multivariate regression results, screen time of over 2 h per day
and exposure to bullying were risk factors of higher SDQ total difficulties scores, while
engaging in daily extracurricular reading was a protective factor. We also found that a
number of other characteristics were associated with higher SDQ total difficulties scores,
including age, being female, having a parent with a lower education level, and worse
academic performance. We did not find a significant difference between the prevalence
of mental health problems among left-behind children and non-left-behind children or
between boarding and non-boarding students.

Overall, the mental health outcomes of the rural children in the current study were
poor when compared to their peers in other studies that also use the SDQ. The average
SDQ total difficulties score in our study (12.93) is higher than those reported by studies
conducted in developed countries [51–54] and similar to those reported by studies con-
ducted in rural areas of other developing countries [55,56]. Compared to total difficulties
scores reported in other studies of children in China, the mean score in our study is also
among the highest [42,57]. The strengths score measured by the pro-social subscale in our
sample (6.41) is similar to the results of previous studies in China [58] and lower than those
reported by studies in both developed and developing contexts outside of China [59–61].

A total of 17.9% of the sample children were found to be in the abnormal range of
the total difficulties scale, indicating that they may be at risk of having mental health
problems. Extrapolating this figure to all 95 million school children in rural China [62],
we estimate that there are about 20 million rural children who might be at risk of having
mental health problems.

Our finding that there was no significant difference between the prevalence of mental
health problems among left-behind children and non-left-behind children contradicts the
majority of existing studies conducted in rural China, which generally show left-behind
children to be a disadvantaged subgroup in terms of psychological well-being [15,63–65],
though there is another cross-sectional study that also found no differences [57] and a lon-
gitudinal study that found null impacts of parental migration on child mental health [32].
Mixed results on the effects of parental migration have also been identified in contexts
outside of China. While left-behind children in India, Peru, and Vietnam were found to
have worse health outcomes than their peers, there was no significant difference between
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LBC and non-LBCs in Ethiopia and the Philippines [66,67]. The non-significance possibly
reflects a trade-off between an increase in household income from parents migrating to
cities for better job opportunities and a decline in parental care [63]. Another potential
reason is that children who grow up without their parents may learn to adapt to such
adverse circumstances, thereby creating more opportunities for them to exercise agency
and independence, increasing their resilience and ultimately reducing the negative impact
on their mental health. This hypothesis is supported by studies conducted both in rural
China and in other contexts [68,69]. It also aligns with the challenge model of resilience
theory, which posits that exposure to certain levels of adversity increases one’s ability to
cope with future setbacks [70]. The most direct implication is that nations where no signif-
icant differences between LBC and non-LBC outcomes exist may need universal, rather
than targeted, approaches to mental health among children in poor, rural areas. Future
studies could explore the reasons behind the differential impacts of parental migration in
different contexts.

This study also contributes to two strands of international literature on behavioral
factors related to child mental health. The first strand documents the association between
sedentary behaviors and poor mental health outcomes [71,72]. Although a majority of the
existing studies focused on screen time, few included non-screen sedentary behavior (e.g.,
extracurricular reading) [73–75]. Our study supports and extends upon the findings of
one prior study that discovered a negative association between physical health and screen
time, while finding no such association with non-screen sedentary activities [76]. The
second strand of literature is the relationship between worse mental health outcomes and
school bullying [25,77,78]. A review of existing studies found that there is an inadequacy
in the understanding of the association between bully victimization and mental health [79].
Few past studies identified associations of bullying with mental health problems among
rural Chinese children [26]. Our finding that school bully victims are 3.6 times more likely
to have poor mental health as measured by the SDQ provides evidence that bullying
victimization is indeed a key risk factor for poor mental health and deserves more attention
in future research and school policy guidelines, especially when considering the high
prevalence of weekly bullying in our sample.

Finally, our finding that a number of sociodemographic characteristics were associ-
ated with higher SDQ total difficulties scores indicates worse mental health among these
subgroups. The negative association between total difficulties score and age is in line with
one previous study [80] and contrasts with those that identify no clear association [60].
The higher scores among girls in our sample aligns with the findings of some studies
while contrasting with others that identify no significant gender differences [26,49] or
higher scores among boys [60]. Indeed, the association of factors such as age and gender
with mental health may depend on the kind of disorder: Previous studies reported fewer
externalizing problems (measured by the conduct and hyperactivity problem sub-scales)
and more internalizing problems (measured by the emotional and peer problem sub-scales)
among older children and girls [81,82]. The negative association between math test scores
and total difficulties scores in our sample may indicate that academic stress is one factor
causing poorer mental outcomes for low-performing students [83]. Although we cannot
determine causality, it is possible that it is a bidirectional relationship [84]. Additionally,
our finding that having parents with a higher educational level is a protective factor for
mental health is supported by prior research [57], as parent educational attainment is
associated with higher-quality parent-child interactions [85] and a more supportive home
environment, which are predictive of optimal child mental health [86].

Our study has a number of strengths that allow us to contribute to both the global
literature and the China-specific literature on public health. First, we identify the associa-
tion between mental health and a wide range of potential risk and protective factors, some
of which were rarely examined in the prior literature on child mental health, such as ex-
tracurricular reading. This has important implications for designing in-school and at-home
intervention strategies aimed at improving the mental health of disadvantaged children in
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developing contexts. Second, because we use the SDQ—a widely used instrument that has
been validated in many different countries around the world—we are able to position the
mental health of rural children in China in the context of global mental health and allows
for our study design to be reproduced in other contexts. Third, our study has a large sample
(n = almost 10,000), which provides us with a large amount of statistical power to support
our study’s conclusions. Fourth, our data were collected from a representative cross-section
of China’s rural children, including multiple individual and family characteristics, allowing
us to identify the most vulnerable subgroups in rural China.

Our study also has several limitations. First, the cross-sectional design of our study
limited our ability to draw any causal inferences about the potential risk and protective
factors in our results, underscoring the need for researchers to use longitudinal randomized
studies to investigate the causal effects of psychosocial factors examined in this study.
Second, we used a self-report screening tool, which can only estimate risk in populations.
Despite the demonstrated high validity and reliability of some mental health screening
tools such as the SDQ, clinical diagnoses are necessary to make formal assessments of
illness and rule out other possible causes [87]. Third, although our sample is among the
largest of existing studies conducted in rural China on this topic, we collected the data
from schools in China’s relatively poor rural areas, which limits our ability to extrapolate
our findings to China’s nonpoor areas or to areas outside of China.

5. Conclusions

Using data from 120 rural primary schools in China, our findings indicate that children
in rural China potentially bear one of the highest risks for mental health problems in the
world. Specifically, 17.9% of the sample children were found to be in the abnormal range of
the SDQ total difficulties scores, and a similar share (17.2%) of children had scores in the
abnormal range of the prosocial sub-scale. Our study also identifies certain psychosocial
risk factors (including weekly bullying and screen time of at least two hours per day)
and protective factors (30 min or more extracurricular reading per day) of child mental
health. Our results add to the growing literature on the prevalence of mental health issues
and correlates among rural, low-income children of LMICs, highlighting the need for
examining the roles that reducing school bullying, decreasing screen time, and increasing
extracurricular reading time may play in mental health illness prevention and treatment.
Additionally, the association of mental health with factors at both the school level (such as
bullying, which may reflect school environment rather than just individual social regulation
issues) and the household level (such as parental education level, which may be a surrogate
for parental social support) further suggests that future interventions should also involve
the people (teachers, parents) and settings (home, school) in children’s lives [7].

Author Contributions: Conceptualization, H.W. and X.M.; methodology, H.W. and S.R.; software,
H.W.; validation, X.M. and C.A.; formal analysis, H.W.; investigation, S.R.; resources, S.R.; data
curation, H.W.; writing—original draft preparation, H.W.; writing—review and editing, C.A. and
X.S.; supervision, S.R.; project administration, S.R.; funding acquisition, S.R. All authors have read
and agreed to the published version of the manuscript.

Funding: This research was funded by the Xinhe Foundation.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of
Stanford University (Protocol ID 32594).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data available upon reasonable request.

Acknowledgments: We would like to acknowledge the support of the Shoulder Action Program and
our collaborators in China.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 5107 13 of 16

References
1. Erskine, H.E.; Moffitt, T.E.; Copeland, W.E.; Costello, E.J.; Ferrari, A.J.; Patton, G.; Degenhardt, L.; Vos, T.; Whiteford, H.A.; Scott,

J.G. A Heavy Burden on Young Minds: The Global Burden of Mental and Substance Use Disorders in Children and Youth. Psychol.
Med. 2015, 45, 1551–1563. [CrossRef]

2. Polanczyk, G.V.; Salum, G.A.; Sugaya, L.S.; Caye, A.; Rohde, L.A. Annual Research Review: A Meta-Analysis of the Worldwide
Prevalence of Mental Disorders in Children and Adolescents. J. Child Psychol. Psychiatry 2015, 56, 345–365. [CrossRef] [PubMed]

3. Lopez, A.D.; Mathers, C.D.; Ezzati, M.; Jamison, D.T.; Murray, C.J. (Eds.) Global Burden of Disease and Risk Factors; World Bank:
Washington, DC, USA, 2006; ISBN 978-0-8213-6262-4.

4. Sobocki, P.; Jönsson, B.; Angst, J.; Rehnberg, C. Cost of Depression in Europe. J. Ment. Health Policy Econ. 2006, 9, 87–98. [PubMed]
5. Eyre, O.; Thapar, A. Common Adolescent Mental Disorders: Transition to Adulthood. Lancet 2014, 383, 1366–1368. [CrossRef]
6. Patel, V.; Flisher, A.J.; Nikapota, A.; Malhotra, S. Promoting Child and Adolescent Mental Health in Low and Middle Income

Countries. J. Child Psychol. Psychiatry 2008, 49, 313–334. [CrossRef] [PubMed]
7. Atkins, M.S.; Cappella, E.; Shernoff, E.S.; Mehta, T.G.; Gustafson, E.L. Schooling and Children’s Mental Health: Realigning

Resources to Reduce Disparities and Advance Public Health. Annu. Rev. Clin. Psychol. 2017, 13, 123–147. [CrossRef] [PubMed]
8. Liu, X.; Kurita, H.; Uchiyama, M.; Okawa, M.; Liu, L.; Ma, D. Life Events, Locus of Controls, and Behavioral Problems among

Chinese Adolescents. J. Clin. Psychol. 2000, 56, 1565–1577. [CrossRef]
9. Hesketh, T.; Zheng, Y.; Jun, Y.X.; Xing, Z.W.; Dong, Z.X.; Lu, L. Behaviour Problems in Chinese Primary School Children. Soc.

Psychiatry Psychiatr. Epidemiol. 2011, 46, 733–741. [CrossRef]
10. Guo, C.; Tomson, G.; Keller, C.; Söderqvist, F. Prevalence and Correlates of Positive Mental Health in Chinese Adolescents. BMC

Public Health 2018, 18, 263. [CrossRef]
11. National Bureau of Statistics of China. National Bureau of Statistics of China 2010 Population Census Data. Available online:

http://www.stats.gov.cn/english/statisticaldata/CensusData/ (accessed on 25 February 2021).
12. Zhang, Y.; Huang, L.; Zhou, X.; Zhang, X.; Ke, Z.; Wang, Z.; Chen, Q.; Dong, X.; Du, L.; Fang, J.; et al. Characteristics and

Workload of Pediatricians in China. Pediatrics 2019, 144. [CrossRef] [PubMed]
13. Wu, J.-L.; Pan, J. The Scarcity of Child Psychiatrists in China. Lancet Psychiatry 2019, 6, 286–287. [CrossRef]
14. Gao, X.; Shi, W.; Zhai, Y.; He, L.; Shi, X. Results of the Parent-Rated Strengths and Difficulties Questionnaire in 22,108 Primary

School Students from 8 Provinces of China. Shanghai Arch. Psychiatry 2013, 25, 364–374. [CrossRef] [PubMed]
15. Wang, F.; Lin, L.; Xu, M.; Li, L.; Lu, J.; Zhou, X. Mental Health among Left-Behind Children in Rural China in Relation to

Parent-Child Communication. Int. J. Environ. Res. Public Health 2019, 16, 1855. [CrossRef] [PubMed]
16. Jiang, M.; Li, L.; Zhu, W.X.; Hesketh, T. Community-Based Intervention to Improve the Well-Being of Children Left Behind by

Migrant Parents in Rural China. Int. J. Environ. Res. Public Health 2020, 17, 7218. [CrossRef] [PubMed]
17. Tong, L.; Yan, Q.; Kawachi, I. The Factors Associated with Being Left-behind Children in China: Multilevel Analysis with

Nationally Representative Data. PLoS ONE 2019, 14, e0224205. [CrossRef] [PubMed]
18. Wang, F.; Lu, J.; Lin, L.; Zhou, X. Mental Health and Risk Behaviors of Children in Rural China with Different Patterns of Parental

Migration: A Cross-Sectional Study. Child Adolesc. Psychiatry Ment. Health 2019, 13, 39. [CrossRef] [PubMed]
19. Jia, Z.; Shi, L.; Cao, Y.; Delancey, J.; Tian, W. Health-Related Quality of Life of “Left-behind Children”: A Cross-Sectional Survey

in Rural China. Qual. Life Res. 2010, 19, 775–780. [CrossRef] [PubMed]
20. Su, S.; Li, X.; Lin, D.; Zhu, M. Future Orientation, Social Support, and Psychological Adjustment among Left-behind Children in

Rural China: A Longitudinal Study. Front. Psychol. 2017, 8. [CrossRef] [PubMed]
21. Mo, D.; Yi, H.; Zhang, L.; Shi, Y.; Rozelle, S.; Medina, A. Transfer Paths and Academic Performance: The Primary School Merger

Program in China. Int. J. Educ. Dev. 2012, 32, 423–431. [CrossRef]
22. Wang, H.; Mo, D.; Yi, H.; Seevak, E.; Manheim, R.; Boswell, M.; Rozelle, S. Independent Reading in Rural China’s Elementary Schools:

A Mixed-Methods Analysis; Freeman Spogli Institute for Foreign Policy: Stanford, CA, USA, 2015.
23. Wang, A.; Medina, A.; Luo, R.; Shi, Y.; Yue, A. To Board or Not to Board: Evidence from Nutrition, Health and Education

Outcomes of Students in Rural China. China World Econ. 2016, 24, 52–66. [CrossRef]
24. Cookson, P. Boarding schools. In The Child: An Encyclopedia Companion; University of Chicago Press: Chicago, IL, USA, 2009.
25. Zhang, H.; Zhou, H.; Tao, T. Bullying Behaviors and Psychosocial Adjustment Among School-Aged Children in China. J. Interpers.

Violence 2019, 34, 2363–2375. [CrossRef]
26. Zhang, H.; Zhou, H.; Cao, R. Bullying Victimization Among Left-Behind Children in Rural China: Prevalence and Associated

Risk Factors. J. Interpers. Violence 2019, 088626051984328. [CrossRef] [PubMed]
27. Hawker, D.S.J.; Boulton, M.J. Twenty Years’ Research on Peer Victimization and Psychosocial Maladjustment: A Meta-analytic

Review of Cross-sectional Studies. J. Child Psychol. Psychiatry 2000, 41, 441–455. [CrossRef]
28. Fröjd, S.A.; Nissinen, E.S.; Pelkonen, M.U.I.; Marttunen, M.J.; Koivisto, A.-M.; Kaltiala-Heino, R. Depression and School

Performance in Middle Adolescent Boys and Girls. J. Adolesc. 2008, 31, 485–498. [CrossRef] [PubMed]
29. Lewinsohn, P.M.; Roberts, R.E.; Seeley, J.R.; Rohde, P.; Gotlib, I.H.; Hops, H. Adolescent Psychopathology: II. Psychosocial Risk

Factors for Depression. J. Abnorm. Psychol. 1994, 103, 302–315. [CrossRef] [PubMed]
30. Herman, K.C.; Lambert, S.F.; Ialongo, N.S.; Ostrander, R. Academic Pathways between Attention Problems and Depressive

Symptoms Among Urban African American Children. J. Abnorm. Child Psychol. 2007, 35, 265–274. [CrossRef] [PubMed]

http://doi.org/10.1017/S0033291714002888
http://doi.org/10.1111/jcpp.12381
http://www.ncbi.nlm.nih.gov/pubmed/25649325
http://www.ncbi.nlm.nih.gov/pubmed/17007486
http://doi.org/10.1016/S0140-6736(13)62633-1
http://doi.org/10.1111/j.1469-7610.2007.01824.x
http://www.ncbi.nlm.nih.gov/pubmed/18093112
http://doi.org/10.1146/annurev-clinpsy-032816-045234
http://www.ncbi.nlm.nih.gov/pubmed/28375726
http://doi.org/10.1002/1097-4679(200012)56:12&lt;1565::AID-7&gt;3.0.CO;2-U
http://doi.org/10.1007/s00127-010-0240-0
http://doi.org/10.1186/s12889-018-5133-2
http://www.stats.gov.cn/english/statisticaldata/CensusData/
http://doi.org/10.1542/peds.2018-3532
http://www.ncbi.nlm.nih.gov/pubmed/31253739
http://doi.org/10.1016/S2215-0366(19)30099-9
http://doi.org/10.3969/j.issn.1002-0829.2013.06.005
http://www.ncbi.nlm.nih.gov/pubmed/24991179
http://doi.org/10.3390/ijerph16101855
http://www.ncbi.nlm.nih.gov/pubmed/31130670
http://doi.org/10.3390/ijerph17197218
http://www.ncbi.nlm.nih.gov/pubmed/33023158
http://doi.org/10.1371/journal.pone.0224205
http://www.ncbi.nlm.nih.gov/pubmed/31710607
http://doi.org/10.1186/s13034-019-0298-8
http://www.ncbi.nlm.nih.gov/pubmed/31649750
http://doi.org/10.1007/s11136-010-9638-0
http://www.ncbi.nlm.nih.gov/pubmed/20333474
http://doi.org/10.3389/fpsyg.2017.01309
http://www.ncbi.nlm.nih.gov/pubmed/28824493
http://doi.org/10.1016/j.ijedudev.2011.11.001
http://doi.org/10.1111/cwe.12158
http://doi.org/10.1177/0886260518780777
http://doi.org/10.1177/0886260519843287
http://www.ncbi.nlm.nih.gov/pubmed/30983481
http://doi.org/10.1111/1469-7610.00629
http://doi.org/10.1016/j.adolescence.2007.08.006
http://www.ncbi.nlm.nih.gov/pubmed/17949806
http://doi.org/10.1037/0021-843X.103.2.302
http://www.ncbi.nlm.nih.gov/pubmed/8040500
http://doi.org/10.1007/s10802-006-9083-2
http://www.ncbi.nlm.nih.gov/pubmed/17211727


Int. J. Environ. Res. Public Health 2021, 18, 5107 14 of 16

31. Gao, Y.; Hu, D.; Peng, E.; Abbey, C.; Ma, Y.; Wu, C.-I.; Chang, C.-Y.; Hung, W.-T.; Rozelle, S. Depressive Symptoms and the Link
with Academic Performance among Rural Taiwanese Children. Int. J. Environ. Res. Public Health 2020, 17, 2778. [CrossRef]

32. Wang, L.; Zheng, Y.; Li, G.; Li, Y.; Fang, Z.; Abbey, C.; Rozelle, S. Academic Achievement and Mental Health of Left-behind
Children in Rural China: A Causal Study on Parental Migration. China Agric. Econ. Rev. 2019, 11, 569–582. [CrossRef]

33. Deighton, J.; Humphrey, N.; Belsky, J.; Boehnke, J.; Vostanis, P.; Patalay, P. Longitudinal Pathways between Mental Health
Difficulties and Academic Performance during Middle Childhood and Early Adolescence. Br. J. Dev. Psychol. 2018, 36, 110–126.
[CrossRef]

34. McCarty, C.A.; Mason, W.A.; Kosterman, R.; Hawkins, J.D.; Lengua, L.J.; McCauley, E. Adolescent School Failure Predicts Later
Depression among Girls. J. Adolesc. Health 2008, 43, 180–187. [CrossRef]

35. Hamilton, K.; Spinks, T.; White, K.M.; Kavanagh, D.J.; Walsh, A.M. A Psychosocial Analysis of Parents’ Decisions for Limiting
Their Young Child’s Screen Time: An Examination of Attitudes, Social Norms and Roles, and Control Perceptions. Br. J. Health
Psychol. 2016, 21, 285–301. [CrossRef] [PubMed]

36. Xu, H.; Wen, L.M.; Rissel, C. Associations of Parental Influences with Physical Activity and Screen Time among Young Children:
A Systematic Review. Available online: https://www.hindawi.com/journals/jobe/2015/546925/ (accessed on 3 February 2020).

37. China Economy and Social Development Database. Ganzhou Statistical Yearbook 2015. Available online: http://tongji.cnki.net/
kns55/navi/result.aspx?id=N2016010120&file=N2016010120000295&floor=1 (accessed on 7 February 2020).

38. China National Bureau of Statistics. National Report on Economy and Social Development. 2015. Available online: http:
//www.stats.gov.cn/tjsj/zxfb/201602/t20160229_1323991.html (accessed on 7 February 2020).

39. China National Bureau of Statistics. China Statistical Yearbook; China Statistics Press: Beijing, China, 2015.
40. Research with Children FAQs. Available online: https://www.hhs.gov/ohrp/regulations-and-policy/guidance/faq/children-

research/index.html (accessed on 25 April 2021).
41. Manti, S.; Licari, A. How to Obtain Informed Consent for Research. Breathe 2018, 14, 145–152. [CrossRef] [PubMed]
42. Yao, S.; Zhang, C.; Zhu, X.; Jing, X.; McWhinnie, C.M.; Abela, J.R.Z. Measuring Adolescent Psychopathology: Psychometric

Properties of the Self-Report Strengths and Difficulties Questionnaire in a Sample of Chinese Adolescents. J. Adolesc. Health 2009,
45, 55–62. [CrossRef] [PubMed]

43. Lai, K.Y.C.; Luk, E.S.L.; Leung, P.W.L.; Wong, A.S.Y.; Law, L.; Ho, K. Validation of the Chinese Version of the Strengths and
Difficulties Questionnaire in Hong Kong. Soc. Psychiatry Psychiatr. Epidemiol. 2010, 45, 1179–1186. [CrossRef] [PubMed]

44. Goodman, R. The Strengths and Difficulties Questionnaire: A Research Note. J. Child Psychol. Psychiatry 1997, 38, 581–586.
[CrossRef]

45. Du, Y.; Kou, J.; Coghill, D. The Validity, Reliability and Normative Scores of the Parent, Teacher and Self Report Versions of the
Strengths and Difficulties Questionnaire in China. Child Adolesc. Psychiatry Ment. Health 2008, 2, 8. [CrossRef] [PubMed]

46. National Bureau of Statistics of China. 2008 China Statistical Yearbook; National Bureau of Statistics of China: Beijing, China, 2008.
47. Lam, J.W.I.; Cheung, W.M.; Au, D.W.H.; Tsang, H.W.H.; So, W.W.Y.; Zhu, Y. An International Reading Literacy Study: Factor

Structure of the Chinese Version of the Student Questionnaire (PIRLS-SQCV 2011). Available online: https://www.hindawi.com/
journals/edri/2016/4165089/ (accessed on 7 February 2020).

48. Mullis, I.V.S.; Martin, M.O.; Foy, P.; Drucker, K.T. PIRLS 2011 International Results in Reading; TIMSS & PIRLS International Study
Center: Chestnut Hill, MA, USA, 2012.

49. Guan, H.; Wang, H.; Du, K.; Zhao, J.; Boswell, M.; Shi, Y.; Qian, Y. The Effect of Providing Free Eyeglasses on Children’s Mental
Health Outcomes in China: A Cluster-Randomized Controlled Trial. Int. J. Environ. Res. Public. Health 2018, 15, 2749. [CrossRef]

50. Wang, H.; Yang, C.; He, F.; Shi, Y.; Qu, Q.; Rozelle, S.; Chu, J. Mental Health and Dropout Behavior: A Cross-Sectional Study of
Junior High Students in Northwest Rural China. Int. J. Educ. Dev. 2015, 41, 1–12. [CrossRef]

51. He, J.-P.; Burstein, M.; Schmitz, A.; Merikangas, K.R. The Strengths and Difficulties Questionnaire (SDQ): The Factor Structure
and Scale Validation in U.S. Adolescents. J. Abnorm. Child Psychol. 2013, 41, 583–595. [CrossRef]

52. Koskelainen, M.; Sourander, A.; Vauras, M. Self-Reported Strengths and Difficulties in a Community Sample of Finnish
Adolescents. Eur. Child Adolesc. Psychiatry 2001, 10, 180–185. [CrossRef]

53. Giannakopoulos, G.; Tzavara, C.; Dimitrakaki, C.; Kolaitis, G.; Rotsika, V.; Tountas, Y. The Factor Structure of the Strengths and
Difficulties Questionnaire (SDQ) in Greek Adolescents. Ann. Gen. Psychiatry 2009, 8, 20. [CrossRef] [PubMed]

54. Koskelainen, M.; Sourander, A.; Kaljonen, A. The Strengths and Difficulties Questionnaire among Finnish School-Aged Children
and Adolescents. Eur. Child Adolesc. Psychiatry 2000, 9, 277–284. [CrossRef] [PubMed]

55. Goodman, R.; Neves dos Santos, D.; Robatto Nunes, A.P.; Pereira de Miranda, D.; Fleitlich-Bilyk, B.; Almeida Filho, N. The Ilha
de Maré study: A survey of child mental health problems in a predominantly African-Brazilian rural community. Soc. Psychiatry
Psychiatr. Epidemiol. 2005, 40, 11–17. [CrossRef] [PubMed]

56. Luot, N.V.; Dat, N.B. The Psychological Well-Being among Left-Behind Children of Labor Migrant Parents in Rural Northern
Vietnam. Open J. Soc. Sci. 2017, 5, 188–201. [CrossRef]

57. Zhang, X.; Li, M.; Guo, L.; Zhu, Y. Mental Health and Its Influencing Factors among Left-behind Children in South China: A
Cross-Sectional Study. BMC Public Health 2019, 19, 1725. [CrossRef]

58. Hu, H.; Lu, S.; Huang, C.-C. The Psychological and Behavioral Outcomes of Migrant and Left-behind Children in China. Child.
Youth Serv. Rev. 2014, 46, 1–10. [CrossRef]

http://doi.org/10.3390/ijerph17082778
http://doi.org/10.1108/CAER-09-2018-0194
http://doi.org/10.1111/bjdp.12218
http://doi.org/10.1016/j.jadohealth.2008.01.023
http://doi.org/10.1111/bjhp.12168
http://www.ncbi.nlm.nih.gov/pubmed/26462456
https://www.hindawi.com/journals/jobe/2015/546925/
http://tongji.cnki.net/kns55/navi/result.aspx?id=N2016010120&file=N2016010120000295&floor=1
http://tongji.cnki.net/kns55/navi/result.aspx?id=N2016010120&file=N2016010120000295&floor=1
http://www.stats.gov.cn/tjsj/zxfb/201602/t20160229_1323991.html
http://www.stats.gov.cn/tjsj/zxfb/201602/t20160229_1323991.html
https://www.hhs.gov/ohrp/regulations-and-policy/guidance/faq/children-research/index.html
https://www.hhs.gov/ohrp/regulations-and-policy/guidance/faq/children-research/index.html
http://doi.org/10.1183/20734735.001918
http://www.ncbi.nlm.nih.gov/pubmed/29875834
http://doi.org/10.1016/j.jadohealth.2008.11.006
http://www.ncbi.nlm.nih.gov/pubmed/19541250
http://doi.org/10.1007/s00127-009-0152-z
http://www.ncbi.nlm.nih.gov/pubmed/19820885
http://doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://doi.org/10.1186/1753-2000-2-8
http://www.ncbi.nlm.nih.gov/pubmed/18445259
https://www.hindawi.com/journals/edri/2016/4165089/
https://www.hindawi.com/journals/edri/2016/4165089/
http://doi.org/10.3390/ijerph15122749
http://doi.org/10.1016/j.ijedudev.2014.12.005
http://doi.org/10.1007/s10802-012-9696-6
http://doi.org/10.1007/s007870170024
http://doi.org/10.1186/1744-859X-8-20
http://www.ncbi.nlm.nih.gov/pubmed/19709422
http://doi.org/10.1007/s007870070031
http://www.ncbi.nlm.nih.gov/pubmed/11202103
http://doi.org/10.1007/s00127-005-0851-z
http://www.ncbi.nlm.nih.gov/pubmed/15624069
http://doi.org/10.4236/jss.2017.56017
http://doi.org/10.1186/s12889-019-8066-5
http://doi.org/10.1016/j.childyouth.2014.07.021


Int. J. Environ. Res. Public Health 2021, 18, 5107 15 of 16

59. Bakare, M.O.; Ubochi, V.N.; Ebigbo, P.O.; Orovwigho, A.O. Problem and Pro-Social Behavior among Nigerian Children with
Intellectual Disability: The Implication for Developing Policy for School Based Mental Health Programs. Ital. J. Pediatr. 2010, 36,
1–7. [CrossRef] [PubMed]

60. Maurice-Stam, H.; Haverman, L.; Splinter, A.; van Oers, H.A.; Schepers, S.A.; Grootenhuis, M.A. Dutch Norms for the Strengths
and Difficulties Questionnaire (SDQ)—Parent Form for Children Aged 2–18 Years. Health Qual. Life Outcomes 2018, 16, 1–11.
[CrossRef] [PubMed]

61. Sanders, T.; Parker, P.D.; del Pozo-Cruz, B.; Noetel, M.; Lonsdale, C. Type of Screen Time Moderates Effects on Outcomes in 4013
Children: Evidence from the Longitudinal Study of Australian Children. Int. J. Behav. Nutr. Phys. Act. 2019, 16, 117. [CrossRef]
[PubMed]

62. Zhihui Wu Rural Education Development Report. Available online: http://gb.oversea.cnki.net.stanford.idm.oclc.org/KCMS/
detail/detail.aspx?filename=CMZB201902190030&dbcode=CCND&dbname=CCNDTEMP (accessed on 10 March 2021).

63. Zhou, C.; Sylvia, S.; Zhang, L.; Luo, R.; Yi, H.; Liu, C.; Shi, Y.; Loyalka, P.; Chu, J.; Medina, A.; et al. China’s Left-Behind Children:
Impact Of Parental Migration On Health, Nutrition, And Educational Outcomes. Health Aff. 2015, 34, 1964–1971. [CrossRef]

64. Zhao, C.; Wang, F.; Zhou, X.; Jiang, M.; Hesketh, T. Impact of Parental Migration on Psychosocial Well-Being of Children Left
behind: A Qualitative Study in Rural China. Int. J. Equity Health 2018, 17, 80. [CrossRef] [PubMed]

65. Shi, Y.; Bai, Y.; Shen, Y.; Kenny, K.; Rozelle, S. Effects of Parental Migration on Mental Health of Left-behind Children: Evidence
from Northwestern China. China World Econ. 2016, 24, 105–122. [CrossRef]

66. Viet Nguyen, C. Does Parental Migration Really Benefit Left-behind Children? Comparative Evidence from Ethiopia, India, Peru
and Vietnam. Soc. Sci. Med. 2016, 153, 230–239. [CrossRef]

67. LIVING WITH MIGRATION: Experiences of Left-Behind Children in the Philippines: Asian Population Studies: Vol 2, No 1.
Available online: https://www.tandfonline.com/doi/abs/10.1080/17441730600700556 (accessed on 25 April 2021).

68. Hu, S. “It’s for Our Education”: Perception of Parental Migration and Resilience among Left-behind Children in Rural China. Soc.
Indic. Res. 2019, 145, 641–661. [CrossRef]

69. Asis, M.M.B. Living with Migration. Asian Popul. Stud. 2006, 2, 45–67. [CrossRef]
70. Zimmerman, M.A.; Stoddard, S.A.; Eisman, A.B.; Caldwell, C.H.; Aiyer, S.M.; Miller, A. Adolescent Resilience: Promotive Factors

That Inform Prevention. Child Dev. Perspect. 2013, 7, 215–220. [CrossRef] [PubMed]
71. Tremblay, M.S.; LeBlanc, A.G.; Kho, M.E.; Saunders, T.J.; Larouche, R.; Colley, R.C.; Goldfield, G.; Gorber, S.C. Systematic Review

of Sedentary Behaviour and Health Indicators in School-Aged Children and Youth. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 98.
[CrossRef]

72. Carson, V.; Hunter, S.; Kuzik, N.; Gray, C.E.; Poitras, V.J.; Chaput, J.-P.; Saunders, T.J.; Katzmarzyk, P.T.; Okely, A.D.; Gorber, S.C.;
et al. Systematic Review of Sedentary Behaviour and Health Indicators in School-Aged Children and Youth: An Update1. Appl.
Physiol. Nutr. Metab. 2016. [CrossRef]

73. Brunetti, V.C.; O’Loughlin, E.K.; O’Loughlin, J.; Constantin, E.; Pigeon, É. Screen and Nonscreen Sedentary Behavior and Sleep in
Adolescents. Sleep Health 2016, 2, 335–340. [CrossRef]

74. Xiang, M.-Q.; Lin, L.; Wang, Z.-R.; Li, J.; Xu, Z.; Hu, M. Sedentary Behavior and Problematic Smartphone Use in Chinese
Adolescents: The Moderating Role of Self-Control. Front. Psychol. 2020, 10. [CrossRef]

75. Huang, Y.; Li, L.; Gan, Y.; Wang, C.; Jiang, H.; Cao, S.; Lu, Z. Sedentary Behaviors and Risk of Depression: A Meta-Analysis of
Prospective Studies. Transl. Psychiatry 2020, 10, 1–10. [CrossRef] [PubMed]

76. Lee, S.T.; Wong, J.E.; Shanita, S.N.; Ismail, M.N.; Deurenberg, P.; Poh, B.K. Daily Physical Activity and Screen Time, but Not Other
Sedentary Activities, Are Associated with Measures of Obesity during Childhood. Int. J. Environ. Res. Public Health 2015, 12,
146–161. [CrossRef]

77. Chui, W.H.; Chan, H.C. Association between Self-Control and School Bullying Behaviors among Macanese Adolescents. Child
Abuse Negl. 2013, 37, 237–242. [CrossRef] [PubMed]

78. Takizawa, R.; Maughan, B.; Arseneault, L. Adult Health Outcomes of Childhood Bullying Victimization: Evidence From a
Five-Decade Longitudinal British Birth Cohort. Am. J. Psychiatry 2014, 171, 777–784. [CrossRef] [PubMed]

79. Nocentini, A.; Fiorentini, G.; Di Paola, L.; Menesini, E. Parents, Family Characteristics and Bullying Behavior: A Systematic
Review. Aggress. Violent Behav. 2019, 45, 41–50. [CrossRef]

80. Riso, D.D.; Salcuni, S.; Chessa, D.; Raudino, A.; Lis, A.; Altoè, G. The Strengths and Difficulties Questionnaire (SDQ). Early
Evidence of Its Reliability and Validity in a Community Sample of Italian Children. Pers. Individ. Differ. 2010, 49, 570–575.
[CrossRef]

81. Maughan, B.; Collishaw, S.; Stringaris, A. Depression in Childhood and Adolescence. J. Can. Acad. Child Adolesc. Psychiatry 2013,
22, 35–40. [PubMed]

82. Leadbeater, B.J.; Kuperminc, G.P.; Blatt, S.J.; Hertzog, C. A Multivariate Model of Gender Differences in Adolescents’ Internalizing
and Externalizing Problems. Dev. Psychol. 1999, 35, 1268–1282. [CrossRef] [PubMed]

83. Ang, R.P.; Huan, V.S. Relationship between Academic Stress and Suicidal Ideation: Testing for Depression as a Mediator Using
Multiple Regression. Child Psychiatry Hum. Dev. 2006, 37, 133–143. [CrossRef]

84. Agnafors, S.; Barmark, M.; Sydsjö, G. Mental Health and Academic Performance: A Study on Selection and Causation Effects
from Childhood to Early Adulthood. Soc. Psychiatry Psychiatr. Epidemiol. 2020. [CrossRef]

http://doi.org/10.1186/1824-7288-36-37
http://www.ncbi.nlm.nih.gov/pubmed/20465841
http://doi.org/10.1186/s12955-018-0948-1
http://www.ncbi.nlm.nih.gov/pubmed/29898729
http://doi.org/10.1186/s12966-019-0881-7
http://www.ncbi.nlm.nih.gov/pubmed/31783878
http://gb.oversea.cnki.net.stanford.idm.oclc.org/KCMS/detail/detail.aspx?filename=CMZB201902190030&dbcode=CCND&dbname=CCNDTEMP
http://gb.oversea.cnki.net.stanford.idm.oclc.org/KCMS/detail/detail.aspx?filename=CMZB201902190030&dbcode=CCND&dbname=CCNDTEMP
http://doi.org/10.1377/hlthaff.2015.0150
http://doi.org/10.1186/s12939-018-0795-z
http://www.ncbi.nlm.nih.gov/pubmed/29903019
http://doi.org/10.1111/cwe.12161
http://doi.org/10.1016/j.socscimed.2016.02.021
https://www.tandfonline.com/doi/abs/10.1080/17441730600700556
http://doi.org/10.1007/s11205-017-1725-y
http://doi.org/10.1080/17441730600700556
http://doi.org/10.1111/cdep.12042
http://www.ncbi.nlm.nih.gov/pubmed/24288578
http://doi.org/10.1186/1479-5868-8-98
http://doi.org/10.1139/apnm-2015-0630
http://doi.org/10.1016/j.sleh.2016.09.004
http://doi.org/10.3389/fpsyg.2019.03032
http://doi.org/10.1038/s41398-020-0715-z
http://www.ncbi.nlm.nih.gov/pubmed/32066686
http://doi.org/10.3390/ijerph120100146
http://doi.org/10.1016/j.chiabu.2012.12.003
http://www.ncbi.nlm.nih.gov/pubmed/23313077
http://doi.org/10.1176/appi.ajp.2014.13101401
http://www.ncbi.nlm.nih.gov/pubmed/24743774
http://doi.org/10.1016/j.avb.2018.07.010
http://doi.org/10.1016/j.paid.2010.05.005
http://www.ncbi.nlm.nih.gov/pubmed/23390431
http://doi.org/10.1037/0012-1649.35.5.1268
http://www.ncbi.nlm.nih.gov/pubmed/10493653
http://doi.org/10.1007/s10578-006-0023-8
http://doi.org/10.1007/s00127-020-01934-5


Int. J. Environ. Res. Public Health 2021, 18, 5107 16 of 16

85. Prince-Embury, S. The Resiliency Scales for Children and Adolescents as Related to Parent Education Level and Race/Ethnicity
in Children. Can. J. Sch. Psychol. 2009, 24, 167–182. [CrossRef]

86. Sarsour, K.; Sheridan, M.; Jutte, D.; Nuru-Jeter, A.; Hinshaw, S.; Boyce, W. Family Socioeconomic Status and Child Executive
Functions: The Roles of Language, Home Environment, and Single Parenthood. J. Int. Neuropsychol. Soc. JINS 2010, 17, 120–132.
[CrossRef] [PubMed]

87. Roseman, M.; Kloda, L.A.; Saadat, N.; Riehm, K.E.; Ickowicz, A.; Baltzer, F.; Katz, L.Y.; Patten, S.B.; Rousseau, C.; Thombs, B.D.
Accuracy of Depression Screening Tools to Detect Major Depression in Children and Adolescents: A Systematic Review. Can. J.
Psychiatry Rev. Can. Psychiatr. 2016, 61, 746–757. [CrossRef] [PubMed]

http://doi.org/10.1177/0829573509335475
http://doi.org/10.1017/S1355617710001335
http://www.ncbi.nlm.nih.gov/pubmed/21073770
http://doi.org/10.1177/0706743716651833
http://www.ncbi.nlm.nih.gov/pubmed/27310247

	Introduction 
	Materials and Methods 
	Ethical Approval 
	Participants and Procedure 
	Measures 
	Mental Health Measures 
	Demographic Information 
	Academic Performance 
	After-School Time Allocation 
	Bullying Victimization 

	Statistical Analysis 

	Results 
	Summary Statistics of the Sample 
	The Prevalence of Abnormal SDQ Scores by Subgroup 
	Logistic Regression of Factors Associated with Abnormal Total Difficulties Scores 
	OLS Regression of Factors Associated with the Total Difficulties Score 

	Discussion 
	Conclusions 
	References

