
International Journal of Educational Development 41 (2015) 1–12
Mental health and dropout behavior: A cross-sectional study of junior
high students in northwest rural China

Wang Huana,1, Chu Yang a,2, He Feib,3, Shi Yaojiangc,*, Qinghe Qu d,4, Scott Rozelle e,5,
James Chu e,6

a School of Economics and Management, Northwest University, 710127 Xi’an, Shaanxi, China
b School of Philosophy and Sociology, Northwest University, 710127 Xi’an, Shaanxi, China
c Center for Experimental Economics for Education, Shaanxi Normal University, 710119 Xi’an, Shaanxi, China
d Center for Chinese Agricultural Policy, Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, 100101 Beijing,

China
e Freeman Spogli Institute for International Studies, Stanford University, Stanford, CA 94305-6055, United States

A R T I C L E I N F O

Keywords:

Mental health

Rural China

Junior high

Dropout

A B S T R A C T

Background: Junior high dropout rates are up to 25% in poor, rural areas of China. Although existing

studies have examined how factors such as high tuition and opportunity costs contribute to dropout,

fewer studies have explored the relationship between dropout rates and mental health in rural China.

The overall goal of this study is to examine the relationship between dropout and mental health

problems in rural Chinese junior high schools.

Methods: Correlational analysis was conducted among 4840 students across 38 junior high schools in

rural China. Ordinary least squares (OLS) regressions were used to determine the types of students most

at risk for mental health problems and whether mental health problems are correlated with dropout

behavior. Our measure for mental health is based on the Children’s Manifest Anxiety Scale.

Results: Mental health problems are widespread in the sample of rural children, with 74% of students at

risk for mental health problems. The student and family characteristics that correlate with dropout

(poverty and low achievement) also correlate with mental health problems. More importantly, even

after controlling for these background characteristics, mental health problems remain correlated with

dropout rates.

Conclusions: Mental health problems, especially among low-achieving poor students, may be

contributing to the high dropout rates in rural China today. This finding suggests that interventions

focusing on mental health in rural areas may also help reduce dropout.

� 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

A critical question that China faces is how to effectively build
human capital to promote and sustain economic growth. As the
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economies of developing countries shift from lower value-added
to higher value-added industries and experience technological
change, their need for human capital also increases (Heckman and
Yi, 2012; Yi et al., 2012; Autor et al., 2003). Indeed, higher value-
added jobs must be staffed with employees who are equipped with
greater skills (Bresnahan et al., 2002; Bresnahan, 1999). Without
a labor force with sufficient skills, developing economies could
ultimately stagnate (Hanushek and Woessmann, 2012, 2008). In
the long run a surplus of unemployed or informal-sector workers
may lead to social instability (Yi et al., 2012).

Unfortunately, instead of staying in school (through high school
or beyond) and accumulating human capital, many students in
China—especially in poor rural areas—are dropping out of school
before they finish junior high school. In fact, recent research on
dropouts has found high rates in many different settings. Yi et al.
(2012) found that the cumulative grade 7 and 8 dropout rate in
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poor rural China is 14.2%. When looking at all three years of junior
high in these schools together, up to one in four rural Chinese
students dropped out before graduating. This rate is nearly
10 times higher than the officially recognized 3-year cumulative
junior high school dropout rate of 2.6%. Mo et al. (2011) found
similarly high dropout rates. Other research conducted in rural
China has found junior high dropout rates as high as 56% (Connelly
and Zheng, 2003; Brown and Park, 2002).

The literature in China and other developing countries has
identified a number of traditional factors—factors that we call
economic factors—that are associated with high rates of dropout.
High rates of dropout (as well as low rates of educational
attainment) have been found to be associated with poverty
(Brown and Park, 2002; Filmer, 1999). Even when school tuition
and fees are zero (and poverty per se is not an issue), dropout has
often been observed when education systems are competitive
(Glewwe and Kremer, 2006). In competitive educational systems—
where there is only limited space in schools, quality-based
tracking, and high-stakes entrance examinations—the probability
of student dropout has been shown to be high (Clarke et al., 2000;
Reardon and Galindo, 2002). Finally, increasing wages in the
unskilled labor market may drive students out of school as the
opportunity cost of schooling rises. When unskilled wage rates
rise, students reduce their educational attainment targets even
when schooling is free (Angrist and Lavy, 2009; Fizbein and Shady,
2009).

Economic factors alone, however, do not fully explain why
students drop out. For example, Mo et al. estimated the impact of a
conditional cash transfer (CCT), which promised cash to students if
they were still in school at the end of the semester and maintained
80% attendance, on student dropout behavior among seventh
graders in a poor county in inland China (Mo et al., 2011). Although
the program reduced dropout rates by around 60% (from 13 to 5%),
40% of the seventh graders receiving the CCT still dropped out. This
fact suggests that non-economic factors also may be affecting
student dropout. When discussing the determinants of dropout, Yi
et al. (2012) found that traditional factors, such as poverty,
only explain roughly 8% of the variation in dropout rates. Indeed,
studies in other countries and contexts suggest the importance of
non-economic factors in student dropout (Reardon and Galindo,
2002).

Compared with economic factors, much less attention has been
paid to the role of one non-economic factor—adverse psychological
pressure—on low educational performance and dropout in the
context of developing countries (such as China). Research on
education in developed countries has shown that psychological
factors, such as anxiety (Chen and Li, 2000), depression (Nolen-
Hoeksema et al., 1986) and aggression and impulsiveness (Kokko
et al., 2006), are strong determinants of poor educational
performance and dropout. However, research on these issues in
developing countries is still limited. Existing studies focus
primarily on the relationship between mental health problems
and educational performance in developed countries (Currie,
2009; Bloom and Canning, 2000; Pintrich and De Groot, 1990).
Although there have been a number of studies examining mental
health problems in China (see for example, Chen and Li, 2000), such
studies almost always focus on richer, developed areas along the
coast. To our knowledge, there have been no studies on rural
Chinese students.

There are two reasons mental health problems are of particular
concern in rural China. First, the Chinese government is also
concerned about mental health problems in rural areas. The
Ministry of Education recently published a circular to all provincial
education departments, requesting that they improve the mental
health of junior high students, especially in rural areas (MoE 2012).
Second, rural areas may be at high risk of poor mental health for
several reasons. There is a high prevalence of single-parent families
or being ‘‘left-behind’’ when their parents migrate (Zhang, 2006;
Qiao et al., 2008). Rural students tend to have less academic
achievement than urban students (Luo et al., 2012). In the context
of the competitive education system, rural students may be
anxious about their ability to continue with their education (Yi
et al., 2012).

The overall goal of this study is to examine the general
relationship between dropout and mental health problems in
junior high schools in rural China. To meet this goal, we pursue
three specific objectives. First, we document the prevalence of risk
for both dropout and mental health problems among junior high
students in rural China. Second, we identify the student and family
characteristics correlated with risk for dropout and mental health
problems. Third, we examine whether mental health problems are
correlated with student dropout both before and after controlling
for student and family characteristics.

The rest of the paper is organized as follows. Section 2
introduces the sampling, the collection of data and the way we
measure dropout and mental health. Section 3 reports the rates of
prevalence and correlates of risk for dropout and mental health
problems. Section 4 analyzes the relationship between dropout
and mental health problems. Section 5 concludes.

2. Methods

2.1. Sampling

Our study sample is located in a prefecture in northern Shaanxi
Province. In 2012, the per capita rural income in our sample area
was 7681 RMB (or $1238). When compared to other rural areas in
Shaanxi, our sample area is not the poorest prefecture: the per
capita rural income is $309 higher than the average per capita rural
income of Shaanxi province. However, this prefecture remains
broadly representative of rural areas in China’s northwest region.
The prefecture has relatively poor agricultural resources and poor
transportation infrastructure. Indeed, the per capital rural income
in this prefecture is $38 (or 3%) lower than the average per capita
income in rural China (CNBS, 2012).

From this prefecture, we sampled eight counties. To do so, we
first obtained a list of all the twelve counties in this Prefecture.
Due to constraints in our research budget, the research team
chose the most populous eight counties to enroll in our sample.
The population of these eight counties constitutes 84% of all of our
sample prefecture.

The next step was to choose the sample of junior high schools.
To do so, we collected a list of all junior high schools in the eight
sample counties from the local bureaus of education. There were a
total of 170 junior high schools. We then applied two exclusion
criteria to these 170 schools. First, because our interest is in rural
schools, we excluded junior high schools that primarily enrolled
urban students. There were 12 such schools. Second, because
China’s government is currently consolidating existing rural
schools into new ones, to safeguard against excessive attrition,
we excluded schools with fewer than 100 students (50 students in
seventh and eighth grade, respectively). After applying exclusion
criteria, we had 75 schools. We then randomly chose half of them
(38) as our sample schools. For a summary of the distribution of
schools and students in our sample, please see Table 1.

In each sample school, we enrolled all students in seventh and
eighth grade into our sample. There were, on average, 127 seventh
and eighth grade students per school. In total, 4840 seventh and
eighth-grade students participated in the study. Taken together,
our sample is roughly representative of junior high students in
poor, rural areas of inland China.



Table 1
Distribution of sample schools and students.

Item No. of schools No. of students % of students

Total sample 38 4840 100

By county

County 1 9 1073 22

County 2 4 606 13

County 3 4 631 13

County 4 6 982 20

County 5 5 371 8

County 6 3 470 10

County 7 4 509 11

County 8 3 198 4

By gender

Female 2250 46

Male 2590 54
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2.2. Data collection

In each of the sample schools, our enumeration teams
conducted a two-part survey among all 4840 students in October
2012, which is at the beginning of 2012–2013 academic year.
The first part of the survey was a mental health test (MHT). The
MHT contained 100 yes/no questions. The purpose of the test was
to measure each student’s general anxiety. The MHT
was administrated and proctored by our survey team in
the classroom.

The test is scored in the following manner. Of the 100 test
questions, 10 are used to detect whether the student is answering
honestly (or purposely mis-answering questions). These are called
reliability questions. If the student answered yes to more than 7 of
these questions the test is considered invalid. Invalid tests are not
used in the analysis. The remaining 90 points make up the
students’ MHT score, where a lower score corresponds to lower
risk for mental health problems. A total score of 65 or higher
indicates high risk for mental health problems and indicates a need
for professional help.

The test results can be broken down into eight subcategories.
Each subcategory represents a specific aspect of anxiety: learning
anxiety, personal anxiety, loneliness, self-blaming tendency,
sensitivity tendency, body anxiety, phobia anxiety and impulsive-
ness. A score over 7 on any subsection is considered clinically
anxious. When a student scores more than 7 (that is, 8 or higher)
on any subsection, it is indicative of a need for assessment and
potential treatment by a clinical psychologist.

The MHT has been shown in the literature to produce a reliable
measure of general anxiety. The test is a variation of the Children’s
Manifest Anxiety Scale (CMAS). The CMAS is a scale that has been
widely used in the United States and other developed countries, for
more than a decade as a screening and clinical tool. Professor Zhou
Bucheng of East China Normal University developed the mental
health test scale used in this study. Researchers have used this test
extensively across China to measure the mental health of grade
school students in urban contexts (Deng et al., 2002). The MHT has
a reliability of 0.84–0.88 and a retest reliability of 0.78–0.86
(Wang, 2011). This high retest reliability shows that the MHT
measures an aspect of mental health that is stable over time. A
complete list of questions in the MHT is included in Table A1 for
the interested reader.

The second part of the survey collected data on the basic
socioeconomic information of each student. The survey form asked
about each student’s gender, age, family structure, and their
parents’ education status. Enumerators also asked students about
where they lived during most of the school year—at home or in the
school’s boarding dormitories. Students were also asked to fill out a
checklist of household consumption assets. A value was attached
to each asset (based on the National Household Income and
Expenditure Survey, which is organized and published by the
China National Bureau of Statistics—CNBS, 2008) to produce a
single metric of household asset holdings. Summing the value of all
household consumption assets then produced our proxy variable
for family asset value.

A standardized mathematics test was also administered and
proctored by our survey team in the classroom. Students had
25 min to complete the test. The mathematics test was based on a
subset of a test originally created for the trends in international
mathematics and science study (TIMSS).

In order to examine the correlation between drop out and
mental health problems, we conducted a follow-up survey in
September 2013 (at the beginning of the 2013–2014 academic
year) and tracked all the students in our sample. We adhered to
the following protocol in order to track the same students as in the
first round survey. First, we collected the name and contact
information of each student in the 2012 baseline survey. Second,
the enumerators were asked to record the attendance of each
student during the 2013 follow-up survey. If the students were
absent, the enumerators were to ask the homeroom teacher
for the reason for absence on the survey day (coded as
transferred to other schools, dropped out, or on temporary leave
due to being ill) to further confirm whether they had dropped out
of school or were temporarily absent. Regardless of the answer
given by the homeroom teacher, a similar set of question were
asked of the class captain, a student who is elected by his/her peers
to act as an administrative liaison between the students in the
class and the teacher. If there was a discrepancy between the
homeroom teacher and class captain, we called the student’s
home and asked the parents or the caregiver about the status of
the student.

2.3. Analytical approach

We first run descriptive analyses. In the very initial analyses
we look at the prevalence rates of dropouts and those students
with mental health problems. To understand what kinds of
students are more likely to drop out, we then compare the mental
health ‘‘at-risk rate’’ (percent of students who scored 7 or higher in
any of the eight subcategories of the MHT test) and dropout rate
between different student and family characteristics: student
gender, age, boarding status, grade, academic performance, as
well as family characteristics including whether the student is an
only child, the education level of parents, and household
consumption asset value. We use t-tests to measure if there is a
significant difference between those groups and analyze which
characteristics are correlated with mental health problems and
dropout.

In estimating the correlation between mental health status and
drop out, we use ordinary least squares (OLS), including a set of
covariates in a regression on student dropout. We first run an
unadjusted regression (1):

Yi j ¼ a þ MHTi þ ei (1)

The dependent variable Yij indicates the dropout status of
student i in school j, which equals 1 if the student has dropped out
in 2013 and equals 0 if the student remained in school. MHTi is
the standardized score of the students on the MHT test, which
indicates the mental health status of student i.

To control for the potential confounding effects of student and
family characteristics, we run multivariate analysis building on
Eq. (1) above but with the addition of a vector of control variables.

Yi j ¼ a þ bMHTi þ gXi þ ei (2)



Fig. 1. Dropout rate by county.

Table 2
Comparison of participant characteristics of students who passed/did not pass MHT

reliability check.

Key characteristics Did not pass

reliability

check

Passed

reliability

check

Difference

Mean Mean

(SD) (SD)

Observations 175 4665

[1] Female, 1 = female 0.42 0.47 0.05

(0.50) (0.50)

[2] Age, years 13.61 13.47 0.14

(1.16) (1.15)

[3] Boarding, 1 = boarding, 0.71 0.64 0.07

(0.46) (0.48)

[4] 7th Grade, 1 = 7th 0.48 0.48 0.00

(0.50) (0.50)

[5] Math scores in lowest

25 percent 1 = yes

0.31 0.30 0.02

(0.47) (0.45)

[6] Only child, 1 = only child 0.13 0.12 0.00

(0.33) (0.35)

[7] Father completed

junior HS, 1 = yes

0.41 0.46 �0.05

(0.49) (0.50)

[8] Mother completed

junior HS, 1 = yes

0.25 0.26 �0.02

(0.43) (0.44)

[9] Asset value in

lowest 25 percent

0.25 0.25 0.00

(0.43) (0.43)

T-statistics adjusted for clustering within schools. Different from zero, * P � 0.10, **

P � 0.05, *** P � 0.01.
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The vector Xi includes student individual characteristics and
family characteristics. The student individual characteristics
include student gender (the variable equals 1 if the student is
female and equals 0 if the student is male), student age (in years),
boarding (the variable equals 1 if the student is boarding student
and equals 0 if the student is non-boarding), student grade (the
variable equals 1 if the student is grade 7 and equals 0 if the student
is grade 8), student academic performance (the variable equals 1 if
the student’s math test score is in the lowest quartile and equals 0
if the student’s math test score is higher than the lowest quartile)
as well as whether the student is only child (the variable equals 1 if
the student is the only child and equals 0 if the student has
siblings). The family characteristics include the education level of

parents (the variable equals 1 if the father/mother of the student
has graduated from junior high school or above and equals 0 if he/
she has not graduated from junior high school, respectively) and
household consumption asset value (the variable equals 1 if the
household is in the lowest quartile and equals 0 if the household is
higher than the lowest quartile).

Finally, to further improve efficiency, we add school-level fixed

effects, represented by wj. We run multivariate analysis as Eq. (3)
below:

Yi j ¼ a þ bMHTi þ gXi þ ’ j þ ei (3)

In all Eqs. (1)–(3), we compute heteroskedasticity-robust
standard errors (adjusted for clustering at the school level).

3. The prevalence and correlates of dropout and mental
health problems

3.1. Dropout rates

In fact, the background of students in our sample (both in
homes and at school) accords with existing studies that show
an overall lack of resources and care for mental health issues in
rural China. For example, only 8% of students had a father who
completed junior high school and only 5% of students had a mother
who completed junior high. Moreover, the students in our sample
have parents largely in occupations that are low paying and low
status (often requiring the parents to work away from home). More
specifically, in our sample, 69% of students had fathers whose main
occupation was either farming or working as a migrant laborer.
Similarly, 62% of students had mothers whose main occupation
was either farming or working as a migrant laborer. The schools are
also set up in a way that suggests lack of resources and care for
mental health issues. Although the student to teacher ratio is 6.2 to
1, only 16% of the schools reported having any school resources
(like school counselors) to address student mental health issues.
In our experience, even schools with a school counselor do not
employ them in this capacity.

According to our data, the dropout rate over one academic
year is, on average, 6.8%. This rate, however, varies by grades. The
dropout rate is 4.4% for grade 7 students. The dropout rate is 9.0%
for grade 8 students. This, of course, means that in our sample
schools, 13% of students are dropping out during their grade 7 and
grade 8 years. These are slightly lower than the 5.7% dropout rate
for seventh graders and 9% dropout rate for eighth graders (or a
rate of 14.7% when looking at the two-year dropout rate) found by
Yi et al. (2012). Although our sample area is still considered a poor,
rural area, the dropout may be slightly less than those reported by
Yi et al. because our sample prefecture is richer than the area
studied by Yi et al. This level of dropout, just in the first academic
year of junior high school, is five times higher than the officially
recognized level for all three grades of junior high: 2.6%.
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Our data also demonstrate that dropout rates vary across
counties. We find that the range of average annual dropout rates
goes from 3.6% to 13.7%, the average combined two-year dropout
rate ranges from 7.2% to 27.1% (Fig. 1).

3.2. Prevalence of mental health problems

Before analyzing results for mental health, we first drop
students who failed the MHT reliability check. We found that 3.7%
of students failed the reliability check in the MHT. This means that
overall 96.3% of the sample students took the MHT seriously.
Importantly, there exist no significant differences between the
group of students who passed the reliability check and those who
did not. Specifically, in Table 2 we find that the two groups of
students had no significant difference of their basic characteristics
or gender differences. Eliminating the students who did not pass
the reliability test had no significant effect on overall sample.
Therefore, removing these 3.7% of students from the sample has
no impact on our external validity. Moreover, according to Fig. 2,



Fig. 2. Histogram of MHT scores.

Fig. 3. Percent bar graph of categorical breakdown MHT.

Table 4
Who is more likely to drop out?

Characteristics Dropped out

% N Difference jtj

[1] Gender

Female 4.55 98 0.03 4.01***

Male 7.36 181

[2] Age-group

�13 1.96 48 �0.09 16.54***

�14 10.66 231

[3] Boarding

Does not board 4.89 81 �0.02 2.48*
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the distribution of MHT scores follows a normal distribution. The
mean of the distribution is 38.2 and the standard deviation is 13.3.

When examining our sample of 4665 students who passed the
reliability check, we find that the risk for mental health problems is
high in rural Chinese junior high schools. According to our data,
more than 74% of grade 7 and 8 students in poor rural junior high
schools had at least one aspect of anxiety (Table 3, row 1). This
finding means that 74% of children in rural China may need support
from a clinical psychologist.

When we decompose these measures, we find that learning
anxiety appears to be driving the mental health problems in our
rural China sample junior high schools. Specifically, we find that
the subscales affecting the highest proportion of students are
learning anxiety, body anxiety, and self-blaming tendency
respectively (see Fig. 3). Of the overall sample, 66% of students
had learning anxiety tendencies; 22% had body anxieties; 19% had
self-blaming tendencies; and 17% had sensitivity tendencies
(Table 3, Column 4, rows 2, 5, 6, 7, 8). The other types of mental
health problems are of much lower prevalence. For example, only
2% and 4% students reported loneliness anxiety and impulsive
tendencies, respectively.

What does learning anxiety actually mean? According to the
MHT test, learning anxiety refers to a student’s fear of examina-
tions or excessive concerns about test scores. Specifically, when
students filled out the 15 items in the learning anxiety tendency
scale, 93% indicated that they were worried about passing exams
successfully (Table A1, row 9). Moreover, 79% students feel
unhappy when their test scores are not good, 79% feel anxious
Table 3
Categorical breakdowns of the mental health test score.

Category Obs. Mean

Points

SD Points At-riskc %

[1] General MHT score 4665 38.46 13.13 74

[2] Learning anxietya 4665 8.62 3.00 66

[3] Personal anxietyb 4665 4.35 2.26 9

[4] Loneliness anxietyb 4665 2.73 2.02 2

[5] Self-Blaming tendencyb 4665 5.34 2.34 19

[6] Sensitivity tendencyb 4665 5.38 2.15 17

[7] Body anxietya 4665 5.28 2.79 22

[8] Phobia anxietyb 4665 3.78 2.67 10

[9] Impulsive tendencyb 4665 2.99 2.26 4

a Maximum MHT score of this category equals to 15 points.
b Maximum MHT score of this category equals to 10 points.
c At risk is defined as percentage of kids who have 7+ points in any category.
when they cannot remember what they have learned during an
examination, and 66% worry about getting a poor score when they
take an exam. In sum, anxiety about examination scores and
educational performance appears to be one of the chief sources of
mental health problems in our sample’s poor rural junior high
schools.

3.3. Who drops out? Who has mental health problems?

We find that students who drop out tend to be boys, older, have
lower academic achievement, and come from more disadvantaged
family backgrounds (boarding at school, more siblings, and parents
with less education and lower family asset value—Table 4). For
example, boys are 3 percentage points more likely to drop out than
girls (Table 4, row 1). Students older than 14 years have a dropout
rate of 10.7%, which is more than five times higher than those
younger than 14 (row 2). Dropouts also tend to be students who are
Boards 6.70 198

[4] Grade

7th 4.45 93 0.04 5.19***

8th 9.01 186

[5] Math score

In highest 25 percent 2.60 16 �0.04 4.70***

In lowest 25 percent 8.61 116

[6] Sibling

Only child 4 23 0.02 2.20**

Has siblings 6.34 256

[7] Education of fathers

Not completed Junior HS 6.87 172 0.02 2.55**

Completed Junior HS and above 5.07 107

[8] Education of mothers

Not completed Junior HS 6.17 210 0.01 0.61

Completed Junior HS and above 5.68 69

[9] Asset value

In highest 25percent 5.65 64 �0.02 2.57**

In lowest 25 percent 7.62 87

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.



Table 5
Who is at risk of having mental health problems (scored 7 or higher on any of the

subcategories of the MHT test)?

Characteristics At-risk

% N Difference jtj

[1] Gender

Female 78 1705 0.08 5.90***

Male 70 1742

[2] Age-group

�13 72 1773 0.05 3.22***

�14 76 1674

[3] Boarding

Does not board 73 1208 0.02 1.42

Boards 75 2239

[4] Grade

7th 73 1619 0.03 1.93*

8th 75 1828

[5] Math score

In highest 25 percent 65 403 0.05 5.54***

In lowest 25 percent 77 1047

[6] Sibling

Only child 74 408 �0.02 1.68

Has siblings 70 3039

[7] Education of fathers

Not completed Junior HS 76 1920 0.04 2.91***

Completed Junior HS and above 72 1527

[8] Education of mothers

Not completed Junior HS 74 2555 0.01 0.62

Completed Junior HS and above 73 892

[9] Asset value

In highest 25percent 73 2586 0.02 1.01

In lowest 25percent 75 861

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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doing relatively poorly in their academic studies, those students
had little chance of moving up through the education system.
Students that rank below the 25th percentile in their class dropout
at a rate of 8.6% versus those ranking above the top 25th percentile,
who only drop out at a rate of 2.6% (row 5). According to our results,
we also find that students from more disadvantaged family
backgrounds tend to drop out more. For example, students that
board at school (where boarding is typically an activity of the
children of poorer families) drop out at a rate of 6.7%
(2 percentage points higher than the non-boarding students, a
difference is significant at the 10% level—row 3). In addition to
signaling that the student is from a relatively less-wealthy family,
students who board at school may be further disadvantaged by
poor living conditions (e.g. Luo et al., 2012). Finally, students with
siblings are 2 percentage points more likely to drop out compared
with students without siblings. One possible interpretation is
that students with siblings face more pressure at home, since
their parents may save the scarce educational opportunities for
their siblings (Angrist and Lavy, 2009). Most prominently,
students in the lowest quartile of consumption asset value drop
out at a rate of 7.6%, which is 2 percentage points higher than
students in the highest quartile of consumption asset value
(row 9).

Interestingly, these variables are similar to those found by Yi
et al. (2012) and can be interpreted more or less the same way. In
their paper, Yi and coauthors interpreted the fact that boys and
older students drop out to mean that those students with higher
opportunity costs were at higher risk of dropping out. In other
words, perhaps it is easier for older boys to be employed as low-
skilled workers (Mo et al., 2011). Indeed, students in China are
allowed to enter the labor market at 16 years old. Although
students are not technically allowed to drop out until they finish
nine years of compulsory schooling, the fact that they can legally
enter the labor market incentivizes many of them to drop out.
Indeed, the dropout rate for the students who are younger than
16 years old is 5%, whereas the dropout rate for the students who
are older than 16 years old is 28%, nearly 6 times higher than the
younger students.

As with Yi et al. (2012), we also find that students with lower
academic achievement and students from poor families are at high
risk of dropping out.

Significantly, with exception to gender, the same kinds of
students who are more likely to drop out are also at risk for mental
health problems. According to cross tabulations from our data,
girls, older students, students who have low academic achieve-
ment, and students who come from more vulnerable family
backgrounds (e.g. parents have less education) are most likely to be
at risk for mental health problems (Table 5).

Girls are less likely to drop out but more vulnerable to be at risk
to have mental health problems than boys. In our data, 78% of girls
were at risk for mental health problems (or 8 percentage points
higher than boys—Table 5, row 1). While we cannot be sure, girls
might be less likely to dropout but more anxious because girls tend
to face more social expectations regarding their behavior (Wang
et al., 2012). These expectations may incentivize them to stay
in school but may also simultaneously cause more stress and
anxiety.7
7 Indeed, as it turns out, girls are also more susceptible to the main measure of the

mental health measure: severe learning anxiety. Girls are 9 percentage points more

likely to face severe learning anxiety (this difference is significant at 1% level—table

omitted for brevity and available upon request). This is surprising since girls in rural

China appear to be subject to equal or lower expectations and aspirations about

school performance from their parents and teachers (compared to boys—see

Hannum & Adams, 2007). However, it may also be that girls are more sensitive than

boys to the expectations and aspirations about their performance.
In all other dimensions, the same factors that correlate with
drop out also correlate with mental health problems. For example,
when we divide the students into different age groups, we find
that older aged students are at higher risk of mental health
problem than younger students. Students with low math scores
(in the bottom 25 percent) are also 5 percentage points more likely
to be at risk for mental health problem than students with better
scores, which means the poorer achieving students have more
anxiety.

Surprisingly, we find that the education levels of fathers
but not mothers are significantly correlated with poor student
mental health. That is, the students whose fathers did not finish
junior high school are 4 percentage points more likely to be at
risk for mental health problems. While others in the literature
found that mothers are typically more influential for student
outcomes (Zhang et al., 2007), one potential reason that fathers
matter for mental health outcomes in our study is that fathers
with less educational attainment have higher expectations
for their children (and thus impose additional mental health
costs). By contrast, mothers are traditionally not perceived as
the head of the household and may be inflicting fewer mental
health costs. Another reason may simply be that paternal
education has a higher correlation with increased household
income than that of mothers (which then result in better mental
health outcomes).

3.4. Multivariate analysis

While the cross tabulations in this subsection are interesting,
the findings underline the importance of conducting multivariate
analysis. Each of the characteristics listed above may predict
dropout or risk for mental health problems, but they may not
necessarily remain significant if the other variables are controlled
for.



Table 6
Multivariate analysis of determinants of dropout and mental health problems.

Dropout MHT score

[1] Female (1 = yes) �0.02** 0.26***

(0.01) (0.04)

[2] Age (years) 0.05*** 0.05***

(0.01) (0.01)

[3] Boarding (1 = yes) 0.00 0.03

(0.01) (0.04)

[4] Grade 7 (1 = yes) 0.01 0.02

(0.01) (0.04)

[5] Math scores in lowest

25 percent (1 = yes)

0.03*** 0.07***

(0.01) (0.03)

[6] Only child (1 = yes) �0.02 �0.04

(0.01) (0.05)

[7] Father completed junior

high school (1 = yes)

�0.00 �0.09***

(0.01) (0.03)

[8] Mother completed junior

high school (1 = yes)

0.01 0.04

(0.01) (0.04)

[9] Asset in lowest

25 percent (1 = yes)

�0.01 0.03

(0.01) (0.04)

County dummy YES YES

Constant �0.50*** �0.85***

(0.11) (0.21)

Observations 4615 4665

R-squared 0.08 0.03

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.

Fig. 4. Dropout rate and MHT score rank.
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When we run a multivariate regression that includes all the
student and family characteristics, we find that boys, older
students, and students with lower academic achievement tend to
drop out. Boys are 2 percentage points more likely to drop out than
the girls (Table 6, column 1, row 1). This finding is significant at the
5% level. As age increases, the dropout rate also increases.
Specifically, it increases 5 percentage points per year of age (row
2). This finding is significant at the 1% level. The students whose
academic performance is in the bottom 25 percent are shown to
have a 3 percentage points higher dropout rate (row 5). This
finding is significant at the 1% level.
Table 7
Correlation of student mental health test score to drop out.

Variables (1) 

Drop out 

[1] MHT score (standardized) 0.012*** 

(0.004) 

[2] Student controlsa NO 

[3] School fixed effectsb NO 

Constant 0.061*** 

(0.010) (0.010) 

0.061*** 

(0.010) (0.094) 

0.061*** 

(0.010) (0.092) 

Observations 4615 

R-squared 0.003 

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1
a Student controls including gender, age, boarding, grade, academic ach

status.
b Significance tests adjusted for clustering within schools.
As with our descriptive results, the same kinds of students who
are likely to drop out also are likely to have mental health problems
(with exception to girls). Girls, older students, students with lower
academic achievement, and students from disadvantaged back-
grounds tend to be at risk for mental health problems. Our results
show that girls have 0.26 standard deviation higher MHT score
than boys, which means they have worse mental health status
(Table 6, column 2, row 1). Each year of age predicts a 0.05 standard
deviation increase in MHT score, meaning the older students have
worse mental health problems (row 2). Students who perform in the
bottom 25 percent academically are shown to have a 0.07 standard
deviation higher MHT score (row 5). Parents’ education level also
affects students’ mental health: if a student’s father completed
junior high school or above, the student will have better mental
health (a 0.09 standard deviation reduction in MHT score—row 7).

Taken together, then, the same kinds of student and family
background characteristics predict both dropout rates and mental
health. With only one exception (girls have poorer mental health
but drop out less), the coefficients in Table 6 are all in the same
direction for dropout or mental health. In sum, our multivariate
analysis confirms that findings of the descriptive analysis:
dropouts tend to come from disadvantaged families and, in
general, students from such families are also at risk for mental
health problems.
(2) (3)

Drop out Drop out

0.010** 0.009**

(0.004) (0.004)

YES YES

NO YES

0.061*** -0.518***

(0.092)

0.625*** -0.518***

(0.092)

0.518*** -0.518***

(0.092)

4615 4615

0.066 0.121

.

ievement, only child, parent’s education status and family economic
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4. Does mental health correlate with dropout?

In this section, we examine the correlations between mental
health problems and drop out. In Fig. 4, we find that students
scoring at the top decile in the MHT (have mental health problems)
drop out at a rate of 8.3%, or over three times more than students
scoring at the bottom decile of the MHT (no mental health
problems). In our unadjusted OLS regression results, we find that
mental health is correlated with student drop out. The data show
that an increase of one standard deviation on the MHT scores
(indicating worse mental health status) is associated with an
increase of 1.2 percentage points in dropout (Table 7, column 1,
row 1).

In our adjusted OLS regression results, we find a similar
story: having higher MHT score predicts drop out behavior
even after controlling for individual characteristics like age, gender,
boarding status, grades, academic performance, number of siblings,
parents education status and family economy status. Specifically, an
increase of one standard deviation on the MHT scores is correlated
with an increase of 1 percentage point in dropout (Table 7, column 2,
row 2). In other words, the magnitude of the association and its
statistical significance is similar in both the non-adjusted and
adjusted regressions.

The findings continue to hold when we look at associations
between dropping out and MHT scores within schools. In our
adjusted, school fixed effects regression, we find that mental
health problems still correlate with dropout. The results are also
statistically significant. Specifically, we find that a student scoring
one standard deviation higher on the mental health test (having
worse mental health) will also have a 0.9 percentage point higher
chance of dropping out.

These results mean that, even when controlling for student,
family, and all school characteristics (with fixed effects), mental
health problems are still highly correlated with student dropout.
So how large is this effect? Is it a meaningful correlation in terms of
magnitude? One way to conceptualize a one standard deviation in
MHT is to consider that students who at risk and in need of
professional counseling score 1.4 standard deviations higher in the
MHT than students who are not at risk. This fact strongly suggests
that mental health problems contribute to dropout behavior
among students.

Of course, it may be the case that these trends differ for certain
subgroups of students. As an especially pertinent example, girls are
2 percentage points less likely to drop out than boys and
demonstrate 0.26 standard deviations higher mental health
(anxiety) scores than boys (Table 6). This trend appears to run
counter to the overall idea that dropout and poor mental health
are correlated. To better understand these dynamics, we re-run
the correlations between dropout and mental health with the
inclusion of a gender interaction term. However, even after the
gender interaction term is included in our most robust model
(the adjusted, school fixed effects regression), we find that the
correlation between dropout and mental health scores (anxiety)
is still significant. Specifically, we find that a student scoring one
standard deviation higher on the mental health test (having worse
mental health) will still have a 1 percentage point higher chance of
dropping out (the results are significant at 10% level—Table A2).
More importantly, although the fact that the interaction coefficient
is negative suggests a potential protective effect of being a girl,
the coefficient is not statistically significant. As such, we conclude
that the association of mental health scores (anxiety) to dropout
appears to hold true among the population at large (both boys
and girls).
5. Conclusions

In this paper, we found that the average two-year dropout rate
in grade 7 and 8 was as high 13% and ranged from 7.2% to 27.1%
across different counties. Moreover, we have shown that 74% of
rural students are at risk for mental health problems: for context,
this rate is 12 times higher than urban students. Only 5.8% of urban
students taking the MHT test score higher than 7 points (are at
risk for mental health problems—Deng et al., 2002). When we
decomposed the subcategories of the MHT, we found that most
of the risk for mental health problems was driven by learning
anxiety.

We further found that, with exception to gender, the same kinds
of students (older, lower academic achievement, and disadvan-
taged family background) were at risk for dropout and mental
health problems. Finally, and perhaps most importantly, even after
controlling for student and family characteristics, mental health
problems are correlated with dropout rates. One standard
deviation increase in the MHT (our measure for mental health
problems) is correlated with an increase of 0.9 percentage points
in dropout. The correlation results were shown to be materially
important.

Although these results are focused on the poor rural sample
schools, the findings still offer insights into the factors that may
contribute to dropout in rural China beyond traditional factors. If
mental health in fact drives dropout rates: mental health problems
may not only be hurting individual kids, but also hurt China’s
development in the long run. While we can only guess at the actual
reason to explain the connection between mental health and
student dropout, one potential reason is that mental health
problems (specifically, learning anxiety) disrupt student abilities
to learn and thrive in the school context. Students with mental
health problems may therefore choose to drop out as a form of
escape.

According to China’s Ministry of Education statistics, in 2012,
there are 33 million junior high students in rural China. If these
results hold true across all of rural China, and if 74% are at risk to
have mental health problems, then 25 million junior high students
in rural China are at risk for mental health problems. As we found
learning anxiety to be the most prevalent mental health problem, it
is likely that 22 million children suffer from some form of learning
anxiety. Most importantly, 3.7 million students in poor rural areas
are dropping out every year before they graduate, and 4.3 million
are dropping out between the time they enter grade 7 and before
they enter grade 9.

If the association between mental health and dropout rates
actually has a causal relationship, mental health problems may be
partially contributing to the substantial dropout problem in rural
schools every year. In other words, perhaps in part as a result of
mental health problems, each year 3.7 million students in rural
areas fail to receive the human capital they need to thrive in and
drive the future Chinese economy.

Given these findings, we recommend that China’s health
and education policy makers consider incorporating mental health
into their agenda. Mental health programs (such as counselors) are
already present in urban schools, but such programs are typically
not available in areas of especial need: poor rural schools. From a
school perspective, if schools really want to deal with drop out,
they might consider focusing on the mental health of their
students in addition to their grades. Indeed, an excessive focus on
grades in the context of a competitive education system may be
driving the high rates of learning anxiety, inadvertently leading to
worse mental health problems and drop out.
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Appendix A. Appendix
Table A1
Breakdown of the mental health test.



Table A1 (Continued)
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Data source: Authors’ survey.

Table A2
Correlations of student mental health test score and rates of drop out.

Variables Drop out1,2

[1] MHT Score (standardized) 0.010*

(0.005)

[2] MHT Score* Female �0.003

(0.006)

[3] Female (1 = yes) �0.027***

(0.008)

[4] Age (years) 0.044***

(0.007)

[5] Boarding (1 = yes) �0.012

(0.007)

[6] Grade 7 (1 = yes) 0.007

(0.012)

[7] Math scores in lowest 25 percent (1 = yes) 0.029***

(0.009)

[8] Only child (1 = yes) �0.014

(0.011)

[9] Father completed junior high school (1 = yes) �0.002

(0.006)

[10] Mother completed junior high school (1 = yes) 0.013

(0.008)

[11] Asset in lowest 25 percent (1 = yes) �0.017**

(0.008)

County fixed effects YES

Constant �0.518***

(0.092)

Observations 4615

R-squared 0.121

1 Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
2 Significance tests adjusted for clustering within schools.

Table A1 (Continued)
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