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Abstract
Background: One in seven members of China’s population are migrants. There are an estimated 41 million children
left behind in rural areas who are living without one or both of their parents. The impact of two- and single-parent
migration on child mental health and risk behaviors is unclear. The aim of this study was to compare the mental
health and risk behaviors among children whose parents are either both migrating (B-LBC), have one parent migrating (O-LBC) or those whose parents do not migrate (N-LBC).
Methods: This study was a cross-sectional survey using a self-administered questionnaire conducted in rural areas
with high proportions of left behind children (LBC) in Anhui Province, southeast China. The tools used were the
Strength and Difficulties Questionnaires, Youth Risk Behavior Survey and the Young’s Internet Addiction Test for
Chinese.
Results: Full data were available for 699 B-LBC, 552 O-LBC and 741 N-LBC. After adjusting for gender, age, grade,
number of siblings and self-rated socio-economic status, B-LBC were significantly more likely to have higher emotional symptoms scores (B(SE) = 0.36(0.11), p < 0.01), higher hyperactivity scores (B(SE) = 0.22(0.11), p < 0.01) and
higher total difficulties scores (B(SE) = 0.79(0.29), p < 0.01) than N-LBC. B-LBC were also more likely to be an addicted
internet user (OR(95%CI) = 1.91(1.33, 2.76), p < 0.01) compared to N-LBC. However, there were no identified differences between O-LBC and N-LBC or between O-LBC and B-LBC in any measures.
Conclusions: Our findings found that living with one parent or both parents was associated with better mental
health and fewer risk behaviors than was being separated from both parents. Future research is needed to consider
the implications of these findings for policies and programs to protect LBC, especially for those with two migrating
parents.
Keywords: Left-behind children, Mental health, Risk behaviors, China, Rural–urban migration
Background
Over the past decades, many workers originating from
developing countries have relocated in search of better
employment opportunities and other sources of income,
migrating either internationally or internally within their
home country (e.g., rural–urban migration). The majority of these migrants are employed in low-skilled jobs
and living in poor conditions. Many migrants leave their
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children behind in the care of other family members or
relatives while travelling, and thus the number of these
so-called left-behind children (LBC) is high in many lowand middle-income countries [1]. Migrants are unable to
bring their children with them for many reasons, including stringent entry policies, financial constraints, and
limited access to public goods in the migrants’ destination cities [2].
China represents an emblematic case where massive rural–urban migration has resulted in an estimated
41 million children aged 18 years or younger who were
left behind in rural areas, accounting for 29% of all rural
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children and 15% of the total child population in China
[3]. Nearly half of LBC, roughly 20 million children have
both parents migrating, with over 13 million and 8 million having only their father or mother migrating, respectively [3]. In China, the number of migrants has steadily
increased over the past three decades, from 50 million
in 1990 to 244 million in 2017, this accounts for roughly
31% of the entire working population [4].
The impact of parental migration on the mental health
of LBC has drawn great attention from researchers across
many disciplines (e.g., psychology, sociology, education,
anthropology). It has been hypothesized that migration
affects the well-being of children through the trade-off
between an increase in family income and a decrease in
parental care. For example, parents who migrate for work
may increase family income and offer better education
opportunities for their children, but parental absences
may decrease care and stimulation, leading to a range
of psychological and developmental risks [5, 6]. Previous studies have found that parental migration is a factor
strongly related to depression and anxiety [7–12], loneliness [13, 14], low quality of life [15], low self-esteem
[16], suicidal ideation and a range of behavioral problems
[17–20].
Most existing studies treat LBC as a single group.
Less attention, however, has been paid to the differences between children with both parents migrating
and children with only one migrating parent. Although
a small number of studies have evaluated such differences, the results from such studies remain mixed. While
some studies have found that the prevalence of depressive symptoms was significantly higher among LBC with
two migrating parents, compared to LBC with a single
migrating parent [7, 9, 21]. Others have found the prevalence of anxiety disorders to be higher among children
without migrating parents than it was for children living
with one or neither parent [21, 22]. Giving these mixed
findings on the consequences of different patterns of
parental migration on children’s mental health outcomes,
further studies are needed.
Less is known about the impact of parental migration
on children’s risk behaviors. Previous research has indicated that parental and familial factors contribute to
healthy development among children, and that a stable
family environment is the primary source for the transmission of basic social, cultural and biological factors
that may affect individual differences in risk behaviors
[23–25]. However, current studies have failed to generate
consistent findings with regard to the impact of parental migration on the risk behaviors of LBC. Negative
impacts, such as internet addiction and binge drinking,
have been documented [18, 19, 26, 27]. One study however, found no difference in problem behaviors between
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LBC and non-LBC in two Chinese provinces [28]. Risk
behaviors manifesting during adolescence, such as smoking tobacco, drinking alcohol and internet addiction,
may perpetuate into adulthood and have lasting adverse
health effects [25, 29]. Given the large number of young
Chinese netizens and a growing rate of internet overuse, it is urgent to examine addictive internet use among
young children. Internet addiction, also known as pathological or addictive internet use, refers to “an incontrollable online compulsion under no influence of addictive
substances” [30]. It was officially included into the fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders [31]. According to the China Internet Network Information Center (CNNIC), there were over 829
million netizens as of December, 2018 [32]. Of these
netizens, more than one-fifth or approximately 169 million were young children less than 18 years of age. These
young children spent 27.6 h per week online [32]. There
is currently a dearth of information concerning the risk
behaviors of children as differentiated by patterns of
parental migration in China.
The major objective of this research was to investigate
the effects of diverse forms of parental migration (including children with both parents migrating, those with one
parent migrating and those with no migrating parents)
on the mental health (including emotional symptoms,
conduct problems, hyperactivity, peer problems and prosocial behaviors) and risk behaviors (including smoking, drinking and internet addiction) of children in rural
China.

Methods
Sample

This study was a cross-sectional survey using self-completed questionnaires. Data in this study was collected
from two counties in Anhui, a relatively underdeveloped
south-east province in China. In 2018 Anhui ranked
22nd in GDP per capital among all 31 provinces, municipalities, and autonomous regions in Mainland China [33].
The two counties (Nanling and Wuwei) were selected in
the rural region of Anhui.
For ease of sampling, we aimed to select areas where
there were large numbers of LBC. To ascertain this we
interviewed officials at the relevant departments of country or township governments to identify towns with high
proportions of LBC. Four selected townships in southeast Anhui were included in this study. In each selected
township, two schools with the highest proportions of
LBC students were included in this study.
We established the sample size based on our previous study in rural China [34], with a power of 80% with
a two-sided significance level of 0.05, which resulted in
a total sample size of 2061. To be eligible for this study,
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students needed to be in Year 5 to Year 8 (mostly including children aged 11 to 17) from the selected schools.
Children were excluded if one or both of their parents
were deceased or if they lived in single-parent families.
Ethical approval for this study was obtained from Zhejiang University and local approvals were obtained from
individual head teachers. Before the survey, informed
consent was obtained from both the eligible children
and their parents or legal guardians (through a letter sent
home). All eligible students were provided with a detailed
description of the study design. Those who agreed to
participate were invited to complete a self-administered
questionnaire in their classroom without a teacher present. Participants were told that they could refuse to fill
out any items and could stop at any point. They were also
told that there were no right or wrong answers, and that
their answers would remain confidential. No one except
the researchers would have access to information written
in the questionnaire.
Measures
Demographic characteristic

Demographic characteristic that were collected included
gender, age, grade, and number of siblings. As it would be
difficult for children to report their parents’ annual individual or household income, we asked about perceived
comparative wealth in the community: “How do you feel
your household wealth compares with the average in your
community (much better off/better off, the same, poorer/
much poorer)?”
Parental migration status

Parental migration status was determined according
to two questions: “has your father (and your mother)
migrated into other places for work and been absent
for over 6 months?” The options were “yes, currently
migrate”, “yes, previously migrate”, and “no, never”. If
both parents were currently migrating, the child was
defined as a “B-LBC”; if not, and if one parent was currently migrating, the child was defined as a “O-LBC”; and
if neither parents had migrated, the child defined as a
“N-LBC”.
Mental health

Child mental health was assessed with the Chinese student version of the Strength and Difficulties Questionnaires (SDQ) [35–37]. The SDQ comprises 25 items
and is scored on a 3-point Likert scale (0 = not true,
1 = somewhat true, 2 = certainly true). It has five dimensions, each with 5-items: emotional symptoms, conduct
problems, hyperactivity, peer problems and pro-social
behaviors. Each dimension was measured by the summed
score of the five items as a subscale, with values ranging
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from 0 to 10. All but the pro-social subscale were then
grouped together to generate a total difficulties score,
ranging from 0 to 40. In all dimensions but pro-social,
higher scores indicate more severe difficulties. Scores can
be analyzed as individual subscale and by a total, as categorical or continuous variables. The categorical variables
were grouped into three categories: “abnormal”, “borderline”, or “normal” categories. The cut-offs of “abnormal”
of the total difficulties and the five subscales are as follows: total difficulties (≥ 20), emotional symptoms (≥ 7),
conduct problems (≥ 5), hyperactivity (≥ 7), peer problems (≥ 6) and pro-social behaviors (≤ 4). The validity of
the SDQ has been well-established in the Chinese context [35, 37]. The Cronbach α were from 0.644 to 0.938
for each subscale in this study.
Smoking and drinking

Specific questions on risk behaviors were measured by a
scale of five items adapted from the Youth Risk Behavior
Survey (YRBS) [38]. We focused on the aspects that better apply to rural children in China. The questions asked
were: (1) Have you ever tried cigarette smoking, even one
or two puffs? (2) During the past 30 days, on how many
days did you smoke cigarettes? (3) Have you ever had at
least one drink of alcohol other than a few sips? (4) During the past 30 days, on how many days did you have at
least one drink of alcohol? (5) During the past 30 days,
how many times had you ever been sick or had uncomfortable reactions after you had alcohol?
Internet addiction

Internet addiction was assessed using the (YIAT-C)
Young’s Internet Addiction Test for Chinese [39, 40].
The scale is a 20-item tool where participants rank certain statements along a 5-point continuum from “not
at all” to “always”. Internet addiction was measured by
summing the scores of all items (thus ranging from 20 to
100). Scores can be analyzed as continuous or categorical
variables, the latter divisible into “normal”, “low”, “mild”,
or “severe” categories, corresponding to scores of 20–40,
41–60, 61–80 and 81 and over [39]. The YIAT-C has
proven its reliability and validity across different cultures
and settings, and has been validated in the Chinese context [39, 41]. The Cronbach α of this scale was 0.917 in
the study.
Statistical analysis

Chi-square test and analyses of variance were conducted
to compare sample characteristics and dependent variables among three groups of children with different parental migration status. The Scheffe test (for continuous
variables) or Bonferroni test (for categorical variables)
was applied in post hoc analyses that compared mental
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or behaviors outcomes across three parental migration
groups. For those mental and behavioral indicators,
which were significant in the univariate analysis, we controlled for gender, age, grade, number of siblings and selfrated socio-economic status using logistic or multiple
linear regression models. Data management and analysis
were performed using SPSS 24.0 for Windows.

Results
The final study sample included 1922 participants,
including 699 B-LBC, 552 O-LBC and 741 N-LBC. There
were 27 outright refusals (1.3%) overall, and another 39
(1.9%) had to be discarded because of non-completion
of key variables (parental migration status). Table 1 presents the socio-demographic characteristics of children
by their parental migration status. Overall, there were
more boys than girls in the study sample and the gender distribution did not differ across the three groups.
The number of students from grade 7 to grade 8 was
slightly higher in the O-LBC group than in the other two
groups. In regards to household wealth, nearly one-fifth
of O-LBC reported that they were from wealthier households, whereas the respective proportions for B-LBC and
N-LBC were 27.8% and 28%. Approximately one-third of
respondents were single children across the three groups.
Table 2 shows the differences between the three groups
of children in terms of the key mental health outcomes
from the SDQ, including total difficulties and the five subscales. B-LBC had higher emotional symptoms, hyperactivity and total difficulties mean scores than did N-LBC.
No significant differences were identified between the
O-LBC and N-LBC or between the O-LBC and B-LBC
in total or all subscale scores according to post hoc tests.

When analyzed as categorical variables, the proportion
of abnormal emotional symptoms, hyperactivity and
total difficulties score were found to be significantly more
common in the B-LBC group, as shown in Table 2. It is
important to note that B-LBC reported scores indicating
abnormality in these three outcomes (12.5%, 14.0% and
13.2% respectively) at a rate of nearly 1.5 times what was
observed in N-LBC (7.5%, 9.5% and 8.4% respectively).
The frequencies of individual risk behaviors and internet addiction by child group are illustrated in Table 3.
There were few differences in risk behaviors between the
three groups. In general, B-LBC were more likely to have
been sick or have uncomfortable reactions due to drinking than were the N-LBC group. Overall, B-LBC had a
higher prevalence rates of addictive internet use than did
N-LBC.
Table 4 presents the regression results of SDQ subscales and total difficulties scores that showed significant
between-group differences in Table 2. After adjusting for
all covariates, B-LBC were significantly more likely to
have higher emotional symptoms scores, higher hyperactivity scores and higher total difficulties scores than
N-LBC. After adjusting for gender, age, grade, number of
siblings and self-rated socio-economic status (Table 5),
B-LBC were also more likely to have been sick or have
uncomfortable reactions after had drunk and to be an
addicted internet user.

Discussion
The present study was designed to determine the effects
of different patterns of parental migration on the mental
health and risk behaviors of children in rural China. We
found that after controlling for the major confounders

Table 1 Demographic characteristics of the sample, n(%)
B-LBC

O-LBC

N-LBC

380 (55.0)

298 (54.7)

394 (53.8)

Gender
Male
Female
Age, mean (SD)

0.24
311 (45.0)

247 (45.3)

339 (46.2)

13.1 (1.2)

13.2 (1.2)

13.1 (1.2)

Grade
Grade5 Grade6

323 (46.2)

215 (39.0)

316 (42.7)

Grade7 Grade8

376 (53.8)

336 (61.0)

424 (57.3)

Much better off/better off

193 (27.8)

124 (22.6)

205 (28.0)

The same

455 (65.7)

363 (66.2)

471 (64.3)

45 (6.5)

61 (11.1)

57 (7.8)

Yes

249 (35.6)

182 (33.0)

235 (31.7)

No

450 (64.4)

370 (67.0)

506 (68.3)

Perceived income level

Poorer/much poorer

F or χ2

Any sibling

p value
0.888

2.57

0.076

6.52

0.038

12.69

0.013

2.54

0.281

B-LBC left-behind children with both parents migrating, O-LBC left-behind children with one parent migrating, N-LBC neither parents had migrated
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Table 2 Group differences in terms of Strength and Difficulties Questionnaires, mean/n [SD(%)]
B-LBC
(1)
Emotional symptomsa, mean (SD)

3.6 (2.2)

O-LBC
(2)
3.5 (2.2)

N-LBC
(3)
3.3 (2.1)

Emotional symptoms (categorical)1
Normal/borderline (0–6)
Abnormal (7–10)
Conduct problemsb, mean (SD)

608 (87.5)

490 (88.9)

Abnormal (5–10)
Hyperactivityc, mean (SD)

87 (12.5)

61 (11.1)

55 (7.5)

2.5 (1.6)

2.4 (1.6)

2.4 (1.6)

619 (89.1)

493 (90.5)

660 (89.6)

Abnormal (7–10)
Peer problemsd, mean (SD)

76 (10.9)

52 (9.5)

77 (10.4)

4.1 (2.2)

4.0 (2.1)

3.8 (2.1)

601 (86.0)

474 (86.3)

Abnormal (6–10)
e

Total difficulties score , mean (SD)

98 (14.0)

75 (13.7)

70 (9.5)

2.7 (1.7)

2.7 (1.6)

2.6 (1.6)

Abnormal (20–40)
Prosocialf, mean (SD)

653 (93.4)

521 (94.6)

702 (95.1)

46 (6.6)

30 (5.4)

36 (4.9)

12.8 (5.5)

12.7 (5.3)

12.0 (5.2)

600 (86.8)

479 (88.7)

Abnormal (0–4)

0.82

3.64*

(1, 3)

8.31*

(1, 3)

0.98

4.25*

(1, 3)

8.53*

(1, 3)

667 (91.6)

91 (13.2)

61 (11.3)

61 (8.4)

6.9 (2.0)

6.8 (2.1)

7.0 (2.0)

625 (89.9)

491 (89.1)

672 (91.3)

70 (10.1)

60 (10.9)

64 (8.7)

Prosocial (categorical)6
Normal/borderline (5–10)

(1, 3)

2.00

Total difficulties score (categorical)5
Normal/borderline (0–19)

(1, 3)

668 (90.5)

Peer problems (categorical)4
Normal/borderline (0–5)

4.75**
10.58**

0.65

Hyperactivity (categorical)3
Normal/borderline (0–6)

PC$

683 (92.5)

Conduct problems (categorical)2
Normal/borderline (0–4)

F or χ2

2.03
1.82

B-LBC left-behind children with both parents migrating, O-LBC left-behind children with one parent migrating, N-LBC neither parents had migrated
* p < 0.05, **p < 0.01
$

PC indicate the significance of pairwise comparisons in the post hoc analysis

a

Partial η2 = 0.005; bPartial η2 = 0.001; cPartial η2 = 0.004; dPartial η2 = 0.001; ePartial η2 = 0.004; fPartial η2 = 0.002

1: Phi = 0.073; 2: Phi = 0.018; 3: Phi = 0.065; 4: Phi = 0.032; 5: Phi = 0.066; 6: Phi = 0.030

of gender, age, grade, number of siblings and self-rated
socio-economic status, B-LBC were significantly more
likely to have higher levels of emotional symptoms,
hyperactivity and higher total difficulties than N-LBC.
Furthermore, a higher proportion of B-LBC reported
having been sick or having uncomfortable reactions after
had drunk and addictive internet use when compared to
their N-LBC counterparts, with strong and consistent
associations.
A number of limitations on this study need to be considered. Firstly, while the sample size is large, it is taken
from just one province in south-east China, so it is inappropriate to extrapolate the results of this study to the
whole country. Nonetheless, this province does resemble
a number of Chinese provinces with large populations
of LBC, such as Henan, Sichuan, Guizhou and Guangdong. Secondly, the findings are limited by the use of
a cross sectional design. More research is needed to
explore these issues using longitudinal analysis. Thirdly,

due to the small sample size of mother-only migration
(4.2%), we could not assess differences in mental health
and risk behaviors between father-only migration and
mother-only migration. In the future, it would be helpful for research to distinguish between father- and
mother-migration in these outcomes. Fourthly, the current research has only examined a limited number of
potential determinants. Other possible variables that
were not included in this research were children’s caretaking arrangements, family social capital, etc. Lastly,
we used child self-reported data only. We were unable
to collect data from other sources (e.g., parents, caregivers and teachers) due to practical constraints in
recruiting migrant parents and lack of literacy in some
grandparents.
Despite these limitations, the findings from this study
make several contributions to the current literature.
Firstly, we confirm previous findings that children with
two migrating parents reported the worst mental health
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parental

B-LBC (1)

O-LBC (2)

N-LBC (3)

Yes

130 (18.6)

104 (18.8)

135 (18.2)

No

569 (81.4)

448 (81.2)

606 (81.8)

migration
χ2

Ever smoking

0.96

108 (87.1)

85 (82.5)

107 (85.6)

16 (12.9)

18 (17.5)

18 (14.4)

Yes

278 (39.8)

217 (39.3)

278 (37.6)

No

421 (60.2)

335 (60.7)

461 (62.4)

  ≥ 1 days
Ever drinking

0.77

Drinking at least 1 day during the 30 days before the
survey
0 days

0.27

188 (67.4)

149 (69.3)

190 (69.1)

91 (32.6)

66 (30.7)

85 (30.9)

  ≥ 1 days

Having been sick or had uncomfortable reactions after
had drunk
0 times

PC$

0.09

Smoking at least 1 day during the 30 days before the
survey
0 days

Page 6 of 9

249 (89.2)

200 (92.2)

265 (96.0)

30 (10.8)

17 (7.8)

11 (4.0)

None (20–40)

251 (47.4)

188 (44.5)

279 (49.4)

  ≥ 1 times
Internet addiction
Low (41–60)

189 (35.7)

175 (41.5)

230 (40.7)

Mild (61–80)

79 (14.9)

53 (12.6)

49 (8.7)

Severe (81–100)

11 (2.1)

6 (1.4)

7 (1.2)

9.19*

(1, 3)

14.17*

(1, 3)

B-LBC left-behind children with both parents migrating, O-LBC left-behind
children with one parent migrating, N-LBC neither parents had migrated
*p < 0.05
$

PC indicate the significance of pairwise comparisons in the post hoc analysis

outcomes among the three groups of rural children [21,
42]. However, children with one parent migrating had a

similar prevalence rate of mental disorders to children
living with both parents [43]. There are several possible
explanations for this result. Migrating parents may provide more economic resources via remittances for their
children that may be beneficial for the children’s development in two migrating parents families. However, both
paternal and maternal absences can be harmful due to
factors such as reduced parental supervision and weakened parent–child bonding and communication [18, 44].
Children with only one parent migrating may enjoy better
financial conditions as a result of their parents’ earnings
and also benefit from staying with one of their parents.
Overall, as illustrated by the findings, children with two
migrating parents could be more vulnerable than those
with only one migrating parent or no migrating parents.
Secondly, the SDQ has been widely used as a screening
tool for psychiatric disorders in children, and those who
scored as “abnormal” may need further psychological
assessment. The results of this study indicate that 13.2%
of B-LBC and 11.3% of O-LBC fall into the “abnormal”
total difficulties category, this should be of great concern,
given that such psychological difficulties are not well
identified. This is also clearly an issue worth considering
due to the massive size of the LBC population in China.
Thirdly, this study did not find any significant differences in the proportions of children who have ever
smoked or consumed alcohol, which is consistent with
existing studies [34]. A possible explanation for these
results may relate to the more traditional views of childhood in China. Prior studies conducted in China have
demonstrated that these risk behaviors tend to start
after children leave school in both urban and rural settings [45]. Some authors speculate that even when one or
both parents are migrating for work, children are left in

Table 4 Linear regression analysis for SDQ (emotional symptoms, hyperactivity, total difficulties) by parental migration
groups and demographic characteristic
Emotional symptomsa
B(SE)

Hyperactivityb
B(SE)

Total difficultiesc
B(SE)

Parental migration status (ref: N-LBC)
B-LBC

0.36 (0.11)**

0.22 (0.11)**

0.79 (0.29)**

O-LBC

0.21 (0.12)

0.27 (0.12)

0.66 (0.31)

Gender (ref: male)
Female
Age

0.55 (0.10)***

0.08 (0.10)

0.17 (0.25)

0.02 (0.04)

0.25 (0.04)***

0.16 (0.10)

0.31 (0.18)

1.66 (0.44)***

Perceived income level (ref: much better off/better off/the same)
Poorer/much poorer

0.47 (0.18)**

Any sibling (ref: yes)
No

− 0.18 (0.10)

− 0.26 (0.10)*

− 0.57 (0.26)*

B-LBC left-behind children with both parents migrating, O-LBC left-behind children with one parent migrating, N-LBC neither parents had migrated
*p < 0.05, **p < 0.01, ***p < 0.001
a

N = 1932, R2 = 0.027; bN = 1934, R2 = 0.028; cN = 1907, R2 = 0.016
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Table 5 Logistic regression analysis for risk behaviors by parental migration groups and demographic characteristic,
OR (95% CI)
Smokinga

Drinkingb

Feeling sickc

Internet addictiond

Parental migration status (ref: N-LBC)
B-LBC

1.04 (0.79, 1.37)

1.14 (0.91, 1.42)

3.15 (1.51, 6.61)**

1.91 (1.33, 2.76)**

O-LBC

1.03 (0.77, 1.38)

1.06 (0.84, 1.34)

2.22 (0.99, 4.96)

1.33 (0.89, 1.98)

Gender (ref: male)
Female
Age

0.59 (0.47, 0.76)***

0.80 (0.66, 0.96)*

1.53 (0.85, 2.74)

0.75 (0.55, 1.03)

1.34 (1.21, 1.48)***

1.34 (1.24, 1.45)***

0.98 (0.78, 1.22)

1.48 (1.29, 1.69)***

1.20 (0.77, 1.74)

0.84(0.60, 1.19)

0.96 (0.33, 2.82)

1.20 (0.68, 2.11)

0.83 (0.65, 1.07)

0.89 (0.73, 1.08)

0.92 (0.51, 1.66)

0.80 (0.57, 1.12)

Perceived income level (ref: much better off/better off/the same)
Poorer/much poorer
Any sibling (ref: yes)
No

B-LBC left-behind children with both parents migrating, O-LBC left-behind children with one parent migrating, N-LBC neither parents had migrated
*p < 0.05, **p < 0.01, ***p < 0.001
a
b
c
d

Have you ever tried cigarette smoking, even one or two puffs? (0 = No; 1 = Yes)
Have you ever had a drink of alcohol, other than a few sips? (0 = No; 1 = Yes)

During the past 30 days, how many times have you ever been sick or had uncomfortable reactions after had alcohol? (0 = 0 times; 1 = ≥ 1 times)
Internet addiction (0 = none and low; 1 = mild and severe)

the care of their parents who stay at home, grandparents
or other relatives. It seems possible that both the primary
caregiver and the parents working away from home prioritize the prevention of children developing externalizing behavioral problems over the promotion of children’s
psychological well-being [28]. However, we observed a
higher prevalence of feeling sick or having uncomfortable
reactions after drinking and internet addiction amongst
B-LBC compared to their N-LBC counterparts. These
may be partly due to a lack of parental supervision and
care [26]. However, more research on this topic should be
done before the association between parental migration
status and children’s risk behaviors (especially “internet
addiction”) is more clearly understood. Care strategies
and interventions need to be developed for children with
high externalizing problems.
Our findings also presented demographic influences. It
is noteworthy that associations of age, gender and household wealth level with mental health and behavior outcomes differed across multiple dimensions. Importantly,
our results indicated that girls were much more vulnerable to emotional distress. In comparison to boys, girls
were at a significantly lower risk for ever smoking, which
suggested that boys might express problems more externally whereas girls might express internally. This is similar with previous studies conducted in rural China [46,
47]. Girls in rural China were more likely than boys to be
responsible for younger siblings and household chores
after their parents left. Feeling less “preferred” in the
household and then being left behind may be particularly

damaging to the rural girls’ emotional well-being, especially during the years around puberty.
Our findings strongly suggests that LBC, especially
those with two migrating parents, have markedly higher
psychological and behavioral difficulties, independent of
individual and family circumstances. Given our results,
the observance of a relative decrease in LBC is encouraging. The number of LBC has decreased dramatically
over the last 10 years, decreasing from 58 million to 41
million between 2005 and 2015 [3, 48]. This aligns with
the Chinese government’s policies to provide better care
and protection to LBC. The State Council of China issued
a set of guidelines which lay out measures to gradually decrease the number of LBC [49]. The government
provided greater assistance, such as granting families of
migrant workers urban citizenship or subsidies in housing or education. Rural migrant workers are also encouraged to return to their hometown and start their own
businesses. However, at the current level of 41 million
children, the negative impacts of parental migration on
children is still a huge challenge in China.
The key question is what can be done to support the
millions of LBC who have high psychological difficulties. According to the latest report, there are currently
1.85 psychiatrists and 3.77 psychiatric nurses per 100,000
people in China [50]. However, the overwhelming majority of mental health services are located at county level
and above. At present, doctors from township and village
are not trained to identify and treat mental health problems. On a positive note, China is currently undergoing a
major reform process aimed at developing mental health
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service systems for population across sociodemographic
groups by year 2025. Addressing the shortcomings of
rural mental health services and training school teachers
to identify key symptoms or signs of mental illness have
been included in this process. Now, with more resources
available for mental health services, there is a real opportunity to support the most vulnerable LBC though the
success has yet to be evaluated. However, an increasing
number of models of community-based interventions
are emerging, including our own intervention [51]. Our
intervention program, which takes a community care
approach, featured “children’s clubs” run by local residents that provided activities, support, and a safe social
place for LBC in their home villages [51]. Our intervention outcomes indicated the success in establishing a
community care platform to benefit the emotional and
behavioral well-being of LBC, and to enhance the community support networks.

Conclusions
In conclusion, this work explored the differences between
children with two migrating parents and children with
one migrating parent or with neither parent migrating,
thus extending existing knowledge on LBC who have
been previously treated as a single group. The evidence
from this study suggests that LBC with both parents
migrating are the most vulnerable children who engage
in higher rates of risk behaviors and are more likely to
have psychological difficulties. Our results also imply that
the mental health and risk behaviors were similar in the
O-LBC and N-LBC group. Taken together, these results
suggest that further support and care from local mental
health services and community need to be provided for
children with two migrating parents.
Abbreviations
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