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Abstract
Background Externalizing behavior problems (EBP) is being increasingly viewed as a public health problem. Few studies have
addressed EBP in Chinese hui nationality left-behind children (LBC). The aims of this current study to explore the prevalence
of EBP and its in�uencing factors among hui nationality LBC in rural areas of China.

Methods A cross-sectional study was conducted among school students from the southern rural areas in Ningxia, China
(2012–2013). The general self-made questionnaire, Egma Minnen av Bardndosnauppforstran (EMBU), Eysenck Personality
Questionnaire (EPQ for Children), Piers-Harri Children's Self-concept Scale (PHCSS) and Achenbach's Child behavior Checklist
(CBCL for parents) were used to investigate the related information. Descriptive analysis and logistic regressions were
conducted.

Results The prevalence of EBP in hui nationality LBC and non-left-behind children(non-LBC) were 12.01% (46/383) and 8.57%
(49/572), respectively, and there was no signi�cant difference between them (χ2 = 3.037, P = 0.081). Multivariate logistic
regression analysis showed that low self-concept of behavioral (OR = 13.709), introversion (OR = 11.188) and intermediate
personality (OR = 9.349) were risk factors for EBP of hui nationality LBC, while the intermediate type of mother refusal and
denial (OR = 0.430) was their protective factor.

Conclusions Our �ndings suggest that parental migration is a risk factor for EBP among hui nationality LBC in rural China.
And measures should be taken from self-concept development, personality development, and family education for the
prevention of EBP of hui nationality LBC in rural areas of China.

Background
Children's behavioral problems refer to the abnormal behaviors that affect children's social functions, including behavioral and
emotional problems.An important distinction in the �eld of child psychology is the separation between ‘externalizing’ and
‘internalizing’ disorders[1]. Externalizing behavior problems (EBP) refer to a group of behavior problems that are evident in
children's outward behaviour[2]. This study focuses on childhood’s externalizing behavior, which is a major risk factor for later
juvenile delinquency, adult crime, and violence[3].

Since the reform and opening up to the outside world, with the continuous development of China's industrialization and
urbanization during the past several decades, a large number of spare labor force transferred from rural areas to cities for
work, resulting in a special population of left-behind children (LBC). The term “LBC”  refer to children less than 16 years old
staying in their rural hometowns and villages for more than half a year because both or one of their parents migrate to an
urban area for work ,and were taken care of by their grandparents, relatives, neighbors, single parent, siblings or themselves[4].
According to the research report released by china women's federation[5] in 2013, there were about 61.02 million LBC in China,
who were concentrated in the underdeveloped rural areas in the central and western regions, accounting for 37.7 percent of
the total number of rural children and 21.9 percent of the total number of children in China.LBC are in a critical period of
psychological growth, and the long-term absence of the role of parents will cause lasting negative impacts on their
psychological development[6, 7], whic is prone to cognitive deviation and higher behavioral problems[8-10], among which
delinquency , aggression and other externalizing behavior problems(EBP) are being increasingly viewed as a public health
problem.If these problems of adolescent are not corrected, it will seriously affect the healthy development of adolescents and
lead to social problems such as juvenile delinquency and adult violence[11].Moreover,previous research also reported that the
EBP could cause mental illness. For example, Mathyssek [12]et al. found that the social problems, thought problems and
externalizing scales predicted adolescent panic attack onset. Roza[13] found that the EBP in children and adolescents were
predictive of anxiety disorders in young adulthood.

Ningxia hui autonomous region is located in the northwest of China, with a population of 6.3014 million. According to the
uni�ed calculation of the national bureau of statistics, the initial calculation of Ningxia's GDP in 2019 is 374.848 billion yuan,
ranking 29th among 31 provinces in China and relatively backward in economy.The main ethnic groups in Ningxia are hui and
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han, among which the hui population accounts for about 1/3 of the total population of the autonomous region, accounting
for 98.24% of the minority population of the autonomous region,and one �fth of the country's hui population. The hui
population in the southern mountainous region of Ningxia accounted for more than 60 percent. Xiji and haiyuan, two national-
level poverty-stricken counties in the southern mountainous region, are the gathering places of hui nationality, with severe
water shortage, barren land, closed transportation, backward economy and large labor export. In 1972, it was identi�ed as one
of the most unsuitable regions for human survival by the United Nations food development agency. There were about 11.2
thousand left-behind children. However, few studies on hui nationality LBC was reported in China. Zhao miaomiao et al.
[14]showed that the mental health of LBC in rural areas was worse than that of non-LBC in guyuan of China. Feng yutao et al.
[15]took yongning county as the investigation site and found that the detection rate of behavioral problems of hui nationality
LBC was 31.25%, which was far higher than 17.84% of han nationality LBC. Previous studies have shown that children's
psychological behavioral problems are related to a variety of factors, including children's personality characteristics[16], self-
concept[17-19], parenting behaviors[20, 21] ,and family environment factors[19]and so on. Du yasong et al showed that family
structure and environment were closely related to children's behavioral development[22], and LBC as special family structure
will have more emotional[23] and social behavior problems[24].Existing results showed a sizable adverse effect of exposure
to parental migration on the health and education outcomes of children[25].Numerous studies have shown that parental
migration has a negative impact on EBP in children[23, 26-31]. Some research showed that changes in family structure in
early childhood[32], poor family communication and decreased maternal positive reappraisal[33]were statistically associated
with children's later elevated EBP. Another study found children exposed to maternal intimate partner violence (IPV)were more
likely to have borderline to clinical level scores on EBP[34]. Similarly, Bair-Merritt MH documented that signi�cant associations
between maternal IPV and internalizing and externalizing[35]. However, the existing literature has not reported the research on
EBP of hui nationality LBC, and there is still a lack of research with large sample sizes that could reveal the actual background
of EBP in these children.

As we know ,China is a multi-ethnic country,the party and government have always been concerned about the development of
the western ethnic minority areas, and have fully implemented the strategy of developing the western region in order to
promote the economic and cultural development of the ethnic minority areas and improve people's living standards and
health. Therefore, this present study aims to answer three research questions. First, it examines the prevalence of EBP as well
as the prevalence of each speci�c syndrome among hui nationality LBC. Second, given the potential impacts of individual
characteristics, self-concept, family environmental factors on child psychological health, this study investigates the
association between multi-level risk factors and children's EBP. Last but not least, this study is interested in the EBP of hui
nationality LBC under the in�uence of islamic cultural background. This study investigated 383 hui nationality LBC, trying to
explore the factors related to the EBP of hui nationality LBC, which was of great signi�cance for promoting their mental
health, formulating relevant ethnic policies and maintaining social stability. These �ndings provide signi�cant implications for
future research and the development of interventions.

Methods
Subjects

The survey was a sub-project of the demonstration study on the integration and application of key technologies in the
nutritional health of rural key populations.Data were obtained from a cross-sectional survey conducted in two counties xiji,
haiyuan of ningxia hui autonomous region in southern rural mountains from December 2012 to September 2013.Using multi-
stage strati�ed random cluster sampling methods, we selected six primary schools, 5 junior high schools in XinYing
Township, HongYao township, XingLong town, Xi 'An town, ShuTai township form xiji and haiyuan countries . One class from
grade 1 to grade 9 was randomly selected from each school. A total of 41 classes were selected for the survey. A total of 2000
questionnaires were distributed, and 1905 valid ones were recovered, with an effective rate of 95.25%, among which 955
(50.1%) hui nationality children were the subjects of this study. The 955 hui nationality students were divided into LBC group
(n=383) and non-LBC group (n=572). Inclusion criteria for LBC: who stay in rural areas for more than half a year while their
both parents or single parents working outside. They are taken care of by their grandparents, relatives, neighbors, single
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parent, siblings or themselves. They are aged from 6 to 16 years old. Exclusion criteria: whose both parents or single parent
has worked outside for less than 6 months; Having a serious physical or mental illness.

Measuring tool

Sociodemographic characteristics: Participants reported their gender, age, nationality, grade, class, family situation, academic
performance, caregiver and their education level, parents’ education level and occupation, frequency contact with parents,
frequency contact with parents, etc.

Achenbach's Child behavior Checklist (CBCL): Achenbach's Child behavior Checklist was developed by Achenbach, Ph.D,
American psychology. Published in 1976[1], revised for the �rst time in 1983 [36], and revised again by Achenbach et al in
1991[3]. There are three versions including parent report version, teacher report version and self-assessment of older children,
among which the parent version has the most experience and is the basis of the scale. This scale is applicable to children
aged 4 to 16 years and has been widely used in the world. China has also introduced and standardized the scale and
formulated the national and hunan norm[37, 38]. In this study, the school-age version checklists included 113 items to identify
the children’s behavioral problems[4], it was mainly used to assess children's various types of behavior for nearly six months
by instructing parents or caregivers who were familiar with the children to report the children’s behavioral problems on a 3-
point Likert scale (0=not true, 1=somewhat or sometimes true, 2=very true or often true). Male and female students each had
eight to nine speci�c syndromes, including schizoid, depressed, uncommunicative, obsessive-compulsive, somatic
complaints, social withdrawal, hyperactivity, aggression and delinquent behavior. Through principal component analysis of
the above factors, two dimensions, namely internalizing behavior problem and externalizing behavior problems (EBP), were
obtained. We calculated raw scores of speci�c syndromes, which were used to compare with scores of the norm sample. The
higher the score, the more obvious the behavior problem was. In this survey, boys' EBP included hyperactivity, delinquent and
aggression; Girls' EBP include hyperactivity, sexual problems, delinquent, aggression and cruel. In this study, Children whose
raw scores were above the upper threshold of the norm sample in at least one syndrome were considered to have behavioral
disorders[38]. The score of EBP was calculated by adding the the corresponding syndrome scores, in which repeated items
were not scored accumulatively.

Egna Minnen av Barndoms Uppfostran EMBU This scale was developed by C. Perris et al., department of psychiatry, Umea
university, Sweden, in 1980 to evaluate parenting attitudes and behaviors. This study adopted the Chinese version revised by
Dongmei Yue [39]in1993. Cultural differences between Chinese individuals and Western individuals are considered in the
revised version, which consists of 66 items and 11 syndromes. Among them, there are 58 items of paternal rearing style, with
a total of 6 syndroms, including emotional warmth and understanding, punishment and strictness, over-interference, favoring
subjects, refusal and denial and over-protection, There were 57 items of maternal rearing style, with a total of 5 syndroms,
including emotional warmth and understanding, over-interference and over-protection, refusal and denial, punishment and
strictness and favoring subjects. The test-retest reliability is between 0.58 and 0.82. The split-half reliability is between 0.50
and 0.91, and the internal consistency reliability is between 0.59 and 0.88. Each item is scored according to never =1,
occasionally =2, often =3, always =4, and unsuitable =0. The score was determined according to the norm mean score ±
standard deviation. Factors < mean score - standard deviation was low score, > mean score + standard deviation was high
score, and the rest was medium score.

Eysenck Personality Questionnaire (EPQ) : Personality was assessed using eysenck personality questionnaire for Chinese
children which revised by Yao-xian Gong,et al[40]. This version has 88 true-false items and includes four subscales:
evaluating neuroticism (N), extroversion-introversion (E), psychoticism (P), and Lie (L) dimensions. Part of the scale is the
reverse scoring title. We calculated raw scores of each subscale, and converted into standard T points, standard T < 38.5 for
typical low score, 38.5 to 43.3 for tended to low score, 43.3 to 56.7 for the medium type, 56.7 to 61.5 as the tendency to high
score, > 61.5 for the typical high score. The Cronbach's alpha was 0.70 for the total scale, 0.76, 0.76, 0.88, and 0.77 for E, P, N,
and L, respectively.
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Piers Harris Child's self-concept Scale (PHCSS): Children's self-concept Scale (PHCSS) is a self-rating Scale for Children
compiled by American psychologists Piers and Harris in 1969 and revised in 1974. It is mainly used to evaluate Children's self-
concept. It is composed of 80 items, including 6 subscales of behavioral, intelligence and school status, physical appearance
and attributes, anxiety, popularity, happiness and satisfaction. The answer is 1, no 0, part of the question is the reverse score.
In 2002,Su linyan et al. introduced, revised and formulated Chinese city norm[39, 41], with good reliability and validity.The
factor score was determined according to the norm mean score ± standard deviation, the factors < mean score -standard
deviation was low score, the > mean score + standard deviation was high score, and the rest was medium score. The higher
the total score or the score of a factor was, the stronger the self-awareness or self-awareness in a certain aspect was.For
example, a high "behavior" score indicates that the child is behaving appropriately, and a high "anxiety" score indicates that
the child is in good mood and not anxious.The half-reliability of PHCSS scale r = 0.8176 and the Cronhach 'a coe�cient was
0.858, which was suitable for the measurement of children's self-concept in China.

Measures

We have obtained the approval and support from the local education bureau and the leaders of the investigated schools. The
head teacher issue the informed consent for investigation to the WeChat group of parents, and explain the purpose and
signi�cance of the investigation in detail to the students and parents/guardians, as well as the way of �lling in the
questionnaire and the con�dential method. Written informed consent signed by the participants and their parents/guardians
is brought back to the school. The head teacher then handed over written informed consent from the participants to the
researchers. After distributing the questionnaire uniformly in the class, we asked participants to complete the questionnaire
within the prescribed time (60 ~ 80 min), and checked and withdrawed the questionnaire on the spot. For grade 1 to grade 3
students, the investigator read each item to the subjects in neutral, non-suggestive language, and asked them to understand
and then answer. Achenbach's Child Behavior Checklist (CBCL) should be taken home by the student and submitted to the
caregiver for �lling out after communication between the head teacher and their parents and shall be taken back within 3
days. For missing students or incomplete answers to the students, we took household supplementary survey. All investigators
received training in advance.

Statistical analyses

Epidata3.0 software was used to establish the database, double input data, and the software SPSS 19.0 for Windows was
used for all statistical analyses. A Chi-square test was used for categorical variables and a t test was used for continuous
variables. Binary logistic regression was employed to analysis the risk factors of EBP of hui nationality LBC.The value of p
takes the probability of two sides, and α takes 0.05 as a test standard.

Results
Sample Description
As can be seen in Table 1, a total of 955 hui nationality children were investigated. Among them, 383 children were hui
nationality LBC, 50.7% of hui LBC were male. In terms of the age distribution, 29.8% of hui LBC were aged 6 to 11 years, and
the average age was (12.86 ± 2.77) years. There were 572 hui nationality non-LBC, among whom 263 were male (46.0%). 181
(31.6%) were aged 6 to 11, and the average age was (12.62 ± 2.49) years. There was no signi�cant difference between the two
groups in age and gender (P > .05),however,there was a signi�cant difference between the two groups in Father's
occupation(P = 0.00) ,Mother's occupation(P = 0.003) and Parents’ divorced(P = 0.039) .(See Table 1 for details)
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Table 1
The demographic characteristics between hui nationality LBC and non-LBC.

Characteristics LBC(n = 383) non-LBC(n = 572) χ2 p-
value

N % N %

Gender male 194 50.7 263 46.0 2.008 0.156

female 189 49.3 309 54.0

Age group aged 6–11 114 29.8 181 31.6 0.379 0.538

aged 12–16 269 70.2 391 68.4

Average age(years) Mean (SD) 12.86(2.768)   12.62(2.49)   1.402▲ 0.161

Only child yes 15 3.9 16 2.8 0.915 0.339

no 368 96.1 556 97.2

Mother alive yes 375 97.9 567 99.1 2.521 0.112

no 8 2.1 5 0.9

Father's education level junior high school or
higher

77 20.1 123 21.5 0.271 0.603

primary school or
lower

306 79.9 449 78.5

Maternal education level junior high school or
higher

29 7.6 49 8.6 0.303 0.582

primary school or
lower

354 92.4 523 91.4

Caregiver's education level junior high school or
higher

76 19.8 123 21.5 0.383 0.536

primary school or
lower

307 80.2 449 78.5

Academic performance good 53 13.8 102 17.8 3.857 0.145

moderate 262 68.4 358 62.6

poor 68 17.8 112 19.6

Frequency of contact with
teachers

at least once a week 26 6.8 38 6.6 5.518 0.138

at least once a month 47 12.3 92 16.1

> once a month 222 58.0 291 50.9

never contact 88 23.0 151 26.4

Father alive yes 373 97.4 561 98.1 0.505 0.477

no 10 2.6 11 1.9

Father's occupation farmers 233 60.8 440 76.9 28.531 0.000

non- farmers 150 39.2 132 23.1

Mother's occupation farmers 287 74.9 474 82.9 8.917 0.003

Note: Data are number (percentage) or mean (SD). ▲ t-test. P values are from t-test (continuous variables). LBC: left-behind
children; non-LBC: non- left-behind children.
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Characteristics LBC(n = 383) non-LBC(n = 572) χ2 p-
value

N % N %

Not farmers 96 25.1 98 17.1

Parents’ divorced yes 16 4.2 11 1.9 4.244 0.039

no 367 95.8 561 98.1

Note: Data are number (percentage) or mean (SD). ▲ t-test. P values are from t-test (continuous variables). LBC: left-behind
children; non-LBC: non- left-behind children.

The prevalence of EBP in hui nationality children
Table 2 showed that the overall prevalence of EBP of 955 hui nationality children was 9.95% (95/955), among whom 383 hui
LBC had a prevalence of 12.01% (46/383) and 572 hui non-LBC was 8.57% (49/572). There was no signi�cant statistical
difference between the two group (χ2 = 3.037,P = 0.081). And there was no signi�cant statistical difference in the prevalence
of EBP among hui nationality LBC and non-LBC in gender.

Table 2
Prevalence of EBP among different categories of hui nationality children (%)

Variables externalizing behavior problems

Sample size Number prevalence χ2 P-value

Age group aged 6–11 295 31 10.5 0.150 0.699

aged 12–16 660 64 9.7

LBC yes 383 46 12.01 3.037 0.081

non 572 49 8.57

Boys LBC 194 22 11.3 2.826 0.093

non-LBC 263 18 6.8

Girls LBC 189 24 12.7 0.848 0.357

non-LBC 309 31 10.0

LBC boys 194 22 11.3 0.167 0.683

girls 189 24 12.7

non-LBC boys 263 18 6.8 1.844 0.175

girls 309 31 10.0

Prevalence of speci�c syndromes and EBP in hui nationality children aged 6 ~ 11 When examining the prevalence of speci�c
syndromes and EBP in hui nationality children,we found that there was no signi�cant difference in the prevalence of speci�c
syndromes and EBP between hui nationality LBC and non-LBC aged 6 ~ 11 years (all P > 0.05). (See Table 3 for details)
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Table 3
Prevalence speci�c syndromes and EBP in hui nationality children aged 6–11 years (%)

syndromes Boys aged 6–11   Girls aged 6–11

LBC(n = 
56)

non-LBC

(n = 88)

χ2 P-
value

  LBC

(n = 
58)

non-LBC

(n = 93)

χ2 P-value

Schizoid 5(8.9) 7(8.0) 0.043 0.837   — — — —

Depressed 8(14.3) 7(8.0) 1.470 0.225   2(3.4) 6(6.5) 0.183 0.669

uncommunicative 4(7.1) 10(11.4) 0.695 0.405   — — — —

Obsessive-
Compulsive

4 (7.1) 9 (10.2) 0.396 0.529   — — — —

Somatic
Complaints

1(1.8) 7(8.0) 1.446 0.229   5(8.6) 11(11.8) 0.388 0.533

Social-
Withdrawal

2(3.6) 5(5.7) 0.031 0.860   2 (3.4) 7 (7.5) 0.457 0.499

Hyperactive 0(0) 0(0) — —   2(3.4) 5(5.4) 0.023 0.881

  Aggressive 2(3.6) 1(1.1) 0.159 0.690   1(1.7) 3(3.2) 0.001 0.970

Delinquent 3(5.4) 4(4.5) 0.000 1.000   3 (5.2) 5 (5.4) 0.000 1.000

Sex problems — — — —   2(3.4) 6 (6.5) 0.183 0.669

Cruel — — — —   6(10.3) 6(6.5) 0.304 0.582

Schizoid-
Obsessive

— — — —   7
(12.1)

9(9.7) 0.216 0.642

Externalizing
behavior

4(7.1) 5(5.7) 0.000 1.000   8(13.8) 14(15.1) 0.046 0.831

Prevalence of speci�c syndromes and EBP in hui nationality children aged 12–16.

Table 4 showed that there were signi�cant statistical differences in physical complaints, uncommunicative, obsessive-
compulsive, hostility and delinquent (all P < 0.05) between hui nationality LBC and non-LBC in boys group aged 12–16 years.
And there was no signi�cant difference in the prevalence of speci�c syndromes between hui nationality LBC and non-LBC in
girls group aged 12 to 16 years (all P = > 0.05), but the prevalence of EBP in hui nationality LBC (12.6%)was higher than that in
non-LBC(7.7%) (P = 0.034).
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Table 4
Prevalence speci�c syndromes and EBP in hui nationality children aged 12–16 years (%)

syndromes Boys aged 12–16   Girls aged 12 16

LBC

(n = 
138)

non-LBC (n = 
175)

χ2 P-
value

  LBC

(n = 
131)

non-LBC

(n = 
216)

χ2 P-
value

Somatic Complaints 19(13.8) 10(5.7) 5.953 0.015   7(5.3) 6(2.8) 0.862 0.353

Schizoid 13(9.4) 7(4.0) 3.790 0.052   24(18.3) 34(15.7) 0.390 0.532

uncommunicative 14(10.1) 6(3.4) 5.819 0.016   — — — —

Immature 6(4.3) 4(2.3) 1.061 0.303   10(7.6) 7(3.2) 3.377 0.066

Obsessive-
Compulsive

20(14.5) 12(6.9) 4.901 0.027   — — — —

Hostile 16(11.6) 5(2.9) 9.410 0.002   — — — —

Delinquent 13(9.4) 3(1.7) 9.446 0.002   8 (6.1) 7 (3.2) 1.620 0.203

Aggressive 8(5.8) 7(4.0) 0.546 0.460   8 (6.1) 5 (2.3) 2.285 0.131

Hyperactive 9 (6.5) 5(2.9) 2.425 0.119   — — — —

Anxious-Obsessive — — — —   7 (5.3) 9(4.2) 0.257 0.612

Depressed-
Withdrawal

— — — —   10(7.6) 18(8.3) 0.054 0.817

Cruel — — — —   12(9.2) 11(5.1) 2.180 0.140

Externalizing
behavior

18(13.0) 13(7.4) 2.726 0.099   34(12.6) 30(7.7) 4.489 0.034

The CBCL syndromes scores of hui nationality LBC and non-LBC aged 6–11 years
As shown in the Table 5,except that the hyperactivity factor score of hui boys LBC (2.20 ± 2.25) was signi�cantly lower than
that of hui boys non-LBC (3.39 ± 3.01) (t = 2.705,P < 0.05), the difference of other syndromes was not statistically signi�cant
(P > 0.05).
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Table 5
CBCL syndromes scores between hui nationality LBC and non-LBC aged 6–11 years(± s)

syndromes Boys Girls

LBC(n = 
56)

non-LBC(n = 
88)

t P LBC (n = 
58)

non-LBC (n = 
93)

t P

Schizoid 2.13 ± 
2.45

2.67 ± 2.53 -1.276 0.204 — — — —

Depressed 3.11 ± 
4.79

3.35 ± 4.43 -0.314 0.754 4.72 ± 
4.44

4.91 ± 5.38 -0.225 0.822

uncommunicative 2.11 ± 
2.52

2.39 ± 3.00 -0.578 0.564 — — — —

Obsessive-
Compulsive

2.80 ± 
3.71

3.58 ± 4.11 -1.146 0.254 — — — —

Somatic Complaints 1.34 ± 
2.12

1.93 ± 2.92 -1.317 0.190 3.24 ± 
3.75

3.55 ± 4.16 -0.458 0.648

Social-Withdrawal 1.34 ± 
2.08

2.01 ± 2.40 -1.720 0.088 3.03 ± 
3.05

3.08 ± 3.71 -0.070 0.944

Hyperactive 2.20 ± 
2.25

3.39 ± 3.01 -2.705 0.008 3.05 ± 
3.19

3.53 ± 3.74 -0.802 0.424

Aggressive 4.98 ± 
6.19

5.45 ± 5.86 -0.029 0.997 4.62 ± 
4.37

4.80 ± 5.80 -0.197 0.844

Delinquent 1.52 ± 
2.69

2.16 ± 2.55 -1.438 0.378 0.74 ± 
1.60

0.61 ± 1.24 0.553 0.581

Schizoid-Obsessive — — — — 1.74 ± 
2.69

1.68 ± 2.90 0.136 0.892

Sex problems — — — — 0.93 ± 
1.55

1.23 ± 1.76 -1.047 0.297

Cruel — — — — 0.98 ± 
1.90

1.06 ± 1.78 -0.268 0.789

Externalizing
behavior

8.07 ± 
9.19

9.48 ± 8.75 -0.922 0.358 9.33 ± 
9.20

10.23 ± 11.09 -0.516 0.607

The CBCL syndromes scores of hui nationality LBC and non-LBC aged 12–16 years
As shown in the Table 6, the hui nationality LBC of boy students had higher scores in schizoid, somatic complaints,
uncommunicative, obsessive-compulsive, hostile, delinquent, aggression, hyperactivity and EBP than that of non-LBC (P < 
0.05). The hui nationality LBC of girl students got higher scores in aggressive, cruel and EBP than that of non-LBC (P < 0.05).



Page 11/22

Table 6
CBCL syndromes scores between hui nationality LBC and non-LBC aged 12–16 years(± s)

syndromes Boys Girls

LBC

(n = 138)

non-LBC (n = 
175)

t P LBC

(n = 131)

non-LBC (n = 
216)

t P

Schizoid 3.66 ± 3.18 2.74 ± 2.58 2.746 0.006 2.69 ± 2.83 2.39 ± 2.56 1.020 0.308

Somatic
Complaints

5.16 ± 5.30 3.65 ± 4.19 2.734 0.007 2.70 ± 3.04 2.43 ± 2.78 0.865 0.388

Uncommunicative 6.44 ± 6.04 4.22 ± 4.67 3.565 0.000 — — — —

Immature 1.72 ± 2.10 1.36 ± 1.84 1.636 0.103 5.11 ± 4.38 4.25 ± 3.86 1.911 0.057

Obsessive-
Compulsive

3.16 ± 3.17 2.28 ± 2.45 2.685 0.008 — — — —

Hostile 4.62 ± 4.81 3.33 ± 3.33 2.683 0.008 — — — —

Delinquent 3.08 ± 3.78 2.29 ± 2.71 2.081 0.038 4.63 ± 4.32 3.76 ± 3.56 1.921 0.056

Aggression 7.04 ± 6.47 5.62 ± 5.61 2.086 0.038 6.71 ± 6.13 5.37 ± 5.09 2.109 0.036

Hyperactive 3.96 ± 3.49 2.98 ± 3.04 2.637 0.009 — — — —

Anxious-Obsessive — — — — 7.27 ± 6.13 6.40 ± 6.02 1.306 0.192

Depressed-
Withdrawal

— — — — 5.73 ± 4.95 5.19 ± 4.73 0.996 0.320

Cruel — — — — 2.19 ± 3.49 1.36 ± 1.96 2.504 0.013

Externalizing
behavior

12.04 ± 
10.96

9.41 ± 8.94 2.284 0.023 12.31 ± 
10.98

9.78 ± 8.45 2.259 0.025

Univariate analysis results
First, chi-square test was conducted on the counting data that affected the incidence of EBP of hui nationality LBC,it was
found that the frequency of contact with teachers, academic performance and parents' working out conditions were related to
EBP of hui nationality LBC (all P < 0.05)(see Table 7 for details).
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Table 7
Univariate analysis of the in�uence of general demographic data on EBP of hui nationality LBC (n = 383)

Characteristics externalizing behavior problems

total number positive number χ2 P-value

Gender male 194 22 0.167 0.683

female 189 24

Caregiver's education level junior high school or higher 76 10 0.118 0.731

primary school or lower 307 36

Age group aged 6–11 114 12 0.338 0.561

aged 12–16 269 34

Father's education level junior high school or higher 77 5 2.776 0.096

primary school or lower 306 41

Maternal education level junior high school or higher 29 5 0.365 0.546

primary school or lower 354 41

Frequency of contact with teachers at least once a week 26 2 10.01 0.018

at least once a month 47 4

> once a month 222 21

never contact 88 19

Academic performance good 53 2 14.98 0.001

moderate 262 27

poor 68 17

Only child yes 15 3 0.320 0.571

no 368 43

Parents’ divorced yes 16 1 0.110 0.740

no 367 45

Working out conditions Single parents go out 252 24 4.311 0.038

Both parents go out 131 22

Father's occupation farmers 233 28 0.000 0.996

Not farmers 150 18

Mother's occupation farmers 287 30 2.628 0.105

Not farmers 96 16

Father alive yes 373 46 0.428 0.236

no 10 0

Mother alive yes 375 45 0.000 0.966

no 8 1
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Second, t- test was conducted on the measurement data, the results showed that behavior, anxiety, popularity, happiness and
satisfaction, total score of self-concept, father punishment and strictness, father favoring subjects, father refusal and denial,
father over-protection, mother over-interference and over-protection, mother refusal and denial, mother punishment and
strictness, extroversion-introversion (E), psychoticism (P),neuroticism(N), and Lie (L)were related to EBP of hui nationality
LBC(see Table 8 for details)..

Table 8
Univariate analysis of the in�uence of measurement data on EBP of hui nationality LBC(n = 383) (± s)
Variables externalizing behavior problems t P-value

no(337) yes(46)

PHCSS        

  Behavior 11.77 ± 2.54 9.20 ± 2.72 6 407 0.000

Intellectual and School Status 8.34 ± 3.28 7.46 ± 3.16 1.729 0.085

Physical Appearance and Attributes 5.60 ± 2.76 5.52 ± 2.69 0.179 0.858

Anxiety 8.21 ± 2.52 6.93 ± 2.59 3.210 0.001

Popularity 8.17 ± 2.06 6.87 ± 2.26 3.960 0.000

Happiness and Satisfaction 6.58 ± 1.95 5.91 ± 2.19 2.151 0.032

Total Score of self-concept 49.37 ± 10.73 40.59 ± 10.72 4.026 0.000

EMBU        

  Emotional warmth and understanding(F) 44.31 ± 9.59 43.04 ± 10.25 0.835 0.405

Punishment and strictness(F) 19.28 ± 5.81 23.67 ± 8.12 -3.543 0.001

Over-interference(F) 18.64 ± 4.61 20.41 ± 6.23 -1.857 0.069

Favoring subjects(F) 8.71 ± 3.10 10.00 ± 3.67 -2.591 0.010

Refusal and denial(F) 9.16 ± 3.12 11.20 ± 4.29 -3.106 0.003

Over-protection(F) 10.28 ± 2.58 11.20 ± 2.78 -2.229 0.026

Emotional warmth and understanding(M) 47.46 ± 9.35 44.72 ± 8.80 1.881 0.061

Over- interference and over-protection(M) 34.07 ± 6.62 36.48 ± 6.89 -2.300 0.022

Refusal and denial(M) 13.01 ± 4.03 16.13 ± 4.82 -4.189 0.000

Punishment and strictness(M) 14.15 ± 4.50 17.61 ± 5.53 -4.062 0.000

Favoring subjects(M) 9.91 ± 2.98 10.48 ± 3.40 -1.201 0.232

EPQ        

  Extroversion-introversion (E) 15.10 ± 4.19 13.30 ± 3.29 2.795 0.005

Psychoticism (P) 10.29 ± 4.52 11.80 ± 4.13 -2.154 0.032

Neuroticism (N) 4.53 ± 2.76 6.43 ± 2.96 -4.358 0.000

Lie (L) 13.44 ± 4.25 11.59 ± 3.72 2.815 0.005
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Table 9
Assignment table of non-conditional Logistic regression analysis

Variables The assignment

Externalizing behavioral problems(Y) Negative = 0, Positive = 1

Behavior(X1) Low score = 1,Medium score = 2 High score = 3

Anxiety(X2) Low score = 1,Medium score = 2 High score = 3

Popularity(X3) Low score = 1,Medium score = 2 High score = 3

Happiness and Satisfaction(X4) Low score = 1,Medium score = 2 High score = 3

Total Score of self-concept(X5) Low score = 1,Medium score = 2 High score = 3

Father punishment and strictness(X6) Low score = 1,Medium score = 2 High score = 3

Father favoring subjects(X7) Low score = 1,Medium score = 2 High score = 3

Father refusal and denial(X8) Low score = 1,Medium score = 2 High score = 3

Father overprotection(X9) Low score = 1,Medium score = 2 High score = 3

Mother over-interference and
overprotection(X10)

Low score = 1,Medium score = 2 High score = 3

Mother refusal and denial(X11) Low score = 1,Medium score = 2 High score = 3

Mother punishment and strictness(X12) Low score = 1,Medium score = 2 High score = 3

Extroversion-introversion (X13) Low score = 1,Medium score = 2 High score = 3

Psychoticism (X14) Low score = 1,Medium score = 2 High score = 3

Neuroticism(X15) Low score = 1,Medium score = 2 High score = 3

Lie(X16) Low score = 1,Medium score = 2 High score = 3

Frequency of contact with teachers(X17) at least once a week = 0;at least once a month = 1 > once a month = 2 never
contact = 3

Academic performance(X18) Good = 0, Moderate = 1  Poor = 2

Parents working out conditions(X19) Father working out = 0;Mother working out = 1 Both parents working out = 2

Multivariate non-conditional logistic regression analysis results
As shown in the table 9and Table 10,the total score of EBP of hui nationality LBC was taken as the dependent variable
(negative = 0, positive = 1), and 19 factors with statistical signi�cance in univariate analysis,including behavior,anxiety,
popularity, happiness and satisfaction, total score of self-concept, father punishment and strictness, father favoring subjects,
father refusal and denial, father overprotection, mother over-interference and overprotection, mother refusal and denial,
mother punishment and strictness, extroversion-introversion,psychoticism, neuroticism,lie, frequency contact with teacher,
academic performance and parents working out conditions were taken as the independent variables. Multivariate non-
conditional logistic regression analysis, by using forward conditions, into the standard of alpha = 0.05, exclusion criteria = 
0.10,showed that low self-awareness of behavior, introversion and intermediate personality were the risk factors for the EBP
of hui nationality LBC, while the intermediate type of mother refusal and denial was the protective factor for the EBP of hui
nationality LBC.
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Table 10
Results of multivariate logistic regression analysis predicting EBP of hui nationality LBC (n = 383)

variables reference   B S.E. Wald P-
value

OR (95%CI)

behavior High Low 2.504 1.060 5.580 0.018 12.226(1.531 
~ 97.596)

  Medium 0.883 1.061 0.693 0.405 2.417(0.302 
~ 19.328)

mother refusal and denial High Low -1.899 1.069 3.153 0.076 0.150(0.018 
~ 1.218)

  Medium -0.967 0.372 6.771 0.009 0.380(0.184 
~ 0.788)

extroversion-introversion High Low 2.493 1.064 5.496 0.019 12.103(1.505 
~ 97.328)

  Medium 2.272 1.049 4.688 0.030 9.701(1.240 
~ 75.864)

frequency of contact with
teachers

at least once a
week

at least once a
month

-0.005 0.949 0.000 0.996 0.995(0.155 
~ 6.395)

  > once a month 0.685 0.805 0.724 0.395 1.983(0.410 
~ 9.598)

  never contact 1.440 0.819 3.090 0.079 4.219(0.848 
~ 20.999)

constant     -5.827 1.596 13.327 0.000 0.003

Discussion
This study found that 95 out of 955 hui children had externalizing behavior problems, with a prevalence of 9.95%. Among the
383 hui LBC, 46 persons had EBP, with a prevalence of 12.01%. 49 out of 572 hui nationality non-LBC had EBP, with a
prevalence of 8.57%. The prevalence of EBP was not statistically signi�cant difference between hui nationality LBC and non-
LBC. However, this study[42] found that the overall prevalence of behavioral problems of hui nationality LBC (25.1%) was
signi�cantly higher than that of hui nationality non-LBC (20.5%).The results was lower than the prevalence 41.3% reported by
Wei-min Xu[8], But higher than 12.97% reported from China's 22 provinces to investigate children's behavior problems [43], and
17.6% of Xu Jing reported [44], also higher than 10.49% of shui LBC’s behavior problem prevalence reported by Guo
Guangwu[45] .In terms of the prevalence of EBP, the prevalence of hui nationality LBC was 12.01%, which was signi�cantly
higher than 4.03% of school-age children in rural areas of Harbin reported by Wu Lijie etc[46]. We analyzed that it could be
related to ethnic cultural differences, different scales of use and differences in social development, but it was close to 13.2%
of the prevalence of EBP in LBC reported by Hu H et al[47]. This study also found that there was no signi�cant difference in
the prevalence of EBP between boys and girls of hui LBC, which was consistent with the existing research results[46].

In this study, it was found that among LBC of hui nationality aged 6–11 years old, the top four prevalence of CBCL speci�c
syndromes of male subjects were: depression(14.3%),schizoid(8.9%),obsessive-
compulsive(7.1%),uncommunicative(7.1%)and EBP(7.1%). The top four prevalence of CBCL speci�c syndromes of female
subjects were EBP (13.8%), schizoid-obsessive (12.1%), cruelty (10.3%) and somatic complaints (8.6%). There was no
signi�cant difference in prevalence of speci�c syndromes and EBP between hui nationality LBC and non-LBC aged 6 ~ 11
years, which was not consistent with that reported by liu shumiao et al[48].

Among the LBC of hui nationality aged 12–16 years old, the top four prevalence of CBCL speci�c syndromes of male
students was: obsessive-compulsive (14.5%), somatic complaints (13.8%), EBP (13.0%) and hostility (11.6%). The top four
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prevalence of CBCL speci�c syndromes for girls was schizoid (18.3%), EBP (12.6%), cruelty (9.2%), depression (7.6%) and
immaturity (7.6%). This study found that with the growth of age, the prevalence of EBP of male hui nationality LBC showed
an increasing trend, while the prevalence of female hui nationality LBC showed no increasing trend, but it was found that the
female hui nationality LBC aged 12–16 had signi�cantly higher EBP than non-LBC. This study suggest that children aged 12–
16 with EBP not only may negatively affect their outside world, but also may be psychologically suffering internally. In other
words, hui left-behind children aged 12–16 have the phenomenon of co-morbidity between externalizing and internalizing
behavior problems[49], especially boys.

This study found that the score of hyperactivity factor of hui nationality LBC aged 6–11 years old was signi�cantly lower
than that of hui non-LBC, and there were no signi�cant statistically difference in other factors of CBCL and EBP of hui
nationality LBC compared with non-LBC. This was worthy of our attention, our study indicated that hui nationality LBC in low
age groups might lead to their behavior convergence due to far away from parents and their inferiority complex. Another
reason is that children at this age are in primary school. Because they are far away from their parents, they learn and master
certain interpersonal skills. Compared with the psychological rebellion of middle school students when they entered
adolescence, primary school students had simple and peaceful psychology and relatively few behavioral problems.

Our study showed that male hui nationality LBC aged 12–16 years old had higher scores on schizoid, somatic complaints,
uncommunicative, obsessive-compulsive, hostility, delinquent, aggression, hyperactivity and externalizing behavior problems
than those of non-LBC, indicating that older male hui LBC were more likely to have behavioral problems, which was consistent
with that reported by Wei-min Xu[8]. The reason may be related to boy’s different physiological characteristics, personality
traits and family education environment. Our study also found that female hui nationality LBC aged 12–16 years old got
higher scores in aggression, cruelty and EBP than those of non-LBC, suggesting that the behavior problems of the older
female hui nationality LBC were mainly characterized by aggression and cruelty, and indicating that girls hui LBC were prone
to externalizing behavior problems due to lack of family affection after entering adolescence. Thus, it can be seen that hui
nationality LBC aged 12–16 are faced with a wider range of problems, including internalizing problems such as somatic
complaints, depression and schizoid, as well as externalizing behavior problems such as delinquent, hyperactivity and
aggression. After entering junior high school, because of parents and teachers pay too much attention to children's academic
performance, children's learning pressure becomes larger, which may have an impact on their psychology. In addition, due to
parents' migrant work, lack of parental care and discipline, the older they get, the greater their psychological needs will be.
This was consistent with the increasing trend of emotional and behavioral problems in the process of children entering
adolescence[50], suggesting that we should focus on senior hui nationality LBC, which was inconsistent with existing
studies[46], and it was analyzed that our research objects were different from theirs.

The above results revealed that there were more behavioral problems among hui nationality LBC aged 12 ~ 16 years old,
which were worthy of our attention.

Univariate analysis results of this study showed that children's gender, caregiver’s education level, parents' education level,
parents divorced and only child had no effect on EBP of hui nationality LBC, which was in line with the previous research
results[51],but was inconsistent with the existing study reported that parents divorced may exacerbate the negative effects of
parental migration[52]. However, the frequency of contact with teachers, academic performance, and parents' working out
situation seemed to have an in�uence, but they were not independent in�uences in multivariate analysis, which was quite
inconsistent with the existing studies at home and abroad[53–56]. The analysis suggests that they may play an indirect role
through in�uencing children's personality development and self-concept development.

The results of multivariate analysis showed that low behavior score, introversion and intermediate personality were the risk
factors for EBP of hui nationality LBC, while intermediate type of mother refusal and denial was the protective factor for EBP
of hui nationality LBC. This result indicated that the low score of self-conscious behavior tended to cause hui nationality LBC
to have higher EBP, which was consistent with the existing research[57]that pointed out a signi�cant negative correlation
between behavioral problems and self-consciousness. Our research also revealed that negative parenting styles, such as too
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much or too little maternal refusal and denial, will increase the EBP of hui nationality LBC, which was consistent with the
positive correlation between EBP and authoritarian parenting style reported by zhu wenfen et al[58]. Family is not only an
important cultural carrier, but also is the �rst learning setting children are exposed to. Parental rearing style is considered a
speci�c educational medium through which Chinese culture and social values are passed on to children. As a result of the
impact that traditional Chinese culture and the education system have on parents, a hierarchy still exists between parents and
children in most Chinese families. If a child’s behavior goes against the will of the caregiver, rejection or punishment may
occur. Previous studies[59, 60] suggested that corporal punishment by parents was strongly associated with later children
externalizing behavior ,such as aggression, criminality and antisocial behavior. Our study suggested that only moderate denial
by mothers might have a protective effect on the development of EBP in hui nationality LBC, and that parent-based
intervention had been proved to be effective in improving children's EBP[61]. Moreover, children learn moral values and social
conventions through a process of socialization, much of which involves parenting styles[62], and it has been proved that
moral education can promote the moral development of adolescents and hopefully reduce their EBP[63].

Our study had several limitations. Firstly, due to the limitations of the conditions, the selected sample population was single,
involving only 5 township schools in 2 project demonstration counties, which limited the extensibility of the study results and
affected the external validity of this study. Secondly, we collected information from caregivers or parents about children's
behavioral problems, which might lead to bias. Thirdly, this study did not make an in-depth discussion on the in�uence of
islamic culture on the externalizing behaviors of hui nationality LBC. Fourthly, the scores of the nationwide norm sample used
in this study were collected through an epidemiology survey in 1992. It might lead to limitations when we used it to assess
children’s behavioral problems in current studies, as China has undergone dramatic development in the past decades. Finally,
the research object of this paper is mainly left-behind children in school, not considering other children dropping out of school;
At the same time, this survey is a cross-sectional study, and it is impossible to obtain detailed information about the complete
development process and the overall trends of EBP over time in hui nationality LBC. Furthermore, the CBCL is adopted as a
screening scale in this survey. Therefore, the prevalence of EBP and CBCL syndromes of hui nationality LBC cannot be used
as the basis for the diagnosis of children's emotional and behavioral problems.So in order to provide more compelling
evidence concerning in�uencing factors on EBP of hui nationality LBC, a longitudinal and prospective study is recommended
to explore the mechanism of how these risk factors lead to EBP at individual and group levels.

Conclusion
This study showed a higher prevalence of EBP as well as speci�c syndromes of behavioral problems in hui nationality LBC.
Our �ndings suggested that parental migration was a potential risk factor for EBP among hui nationality LBC in rural China.
Introverted personality, intermediate personality, low self-conscious of behavior, and intermediate type of mother refusal are
independent in�uencing factors for the occurrence of EBP of hui nationality LBC. And measures should be taken from self-
concept development, personality development, and family education for the prevention of EBP of hui nationality LBC in rural
areas of China.
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