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Abstract
Objectives  Previous studies have used latent profile 
analysis (LPA) to examine rural left-behind children’s 
anxiety. Further study is needed to identify the 
heterogeneous characteristics of rural left-behind 
children’s anxiety and explore the related factors.
Setting  A cross-sectional survey using a school-based 
sample was conducted in January 2018 in Qingxin district, 
Qingyuan city, Guangdong province.
Participants  1026 left-behind children (effective 
response rate of the questionnaire: 95.39%).
Main outcome measures  Profile latent classes (LC) and 
anxiety disorder.
Results  The LPA identified three anxiety LC: ‘low anxiety’ 
(56.6%), ‘medium anxiety’ (34.8%) and ‘severe anxiety’ 
(8.6%). The multinomial logistic regression model was 
used to predict the relationship between personal, family, 
school factors and anxiety. We found that the variables 
directly related to lower anxiety classes included age (12–
14 years), harmonious or fair relationship with classmates, 
no neglect, harmonious parental relationship and the 
duration of mother migration <6 months.
Conclusions  These findings suggested the need for 
careful consideration of differences in anxieties among 
rural left-behind children. Identifying latent subgroups may 
provide an empirical basis for teachers and public health 
practitioners to implement anxiety intervention efforts.

Introduction
Over the past three decades, approximately 
280 million Chinese people have migrated 
from their villages to flourishing cities in 
search of better employment opportunities 
which constituted the greatest wave of migra-
tion in human history.1 Nationwide, about 
15% of all rural families include at least one 
member who has migrated to the urban 
areas.2 Due to the financial constraints and 
the school registration system, the children of 
these migrants cannot live with their parents 
in cities. Thus, the left-behind children (LBC) 
of migrant parents are usually looked after 
by grandparents and extended kin members 

which led to the creation of a special group 
named as rural ‘left-behind children’, whose 
number is rapidly increasing. According to a 
2013 report by the All-China Women’s Feder-
ation, there are 30 million children in China, 
and more than 10% of them live in the rural 
areas without their parents, often in the care 
of their grandparents or relatives. The report 
also indicated that Guangdong province has 
a high concentration of LBC, accounting for 
7.18% of the total number of LBC in China.3 

As a result of being in a crucial stage of 
psychological development in childhood and 
adolescence and with limited interaction with 
their parents, many of the LBC face develop-
mental and emotional challenges. They may 
face many negative stimulations in life and 
easily develop the maladjustment, especially if 
they are the only children in the family. Such 
children are more susceptible to psycholog-
ical problems.4 5 Recent studies have shown 
that LBC are at a disadvantage in terms of 
development and social emotional health, 

Strengths and limitations of this study

►► This study added to the literature by exploring the 
potential relationship between personal, family, 
school factors of the left-behind children and their 
anxiety disorder.

►► A latent profile analysis conducted in this study found 
obvious heterogeneity in the anxiety of left-behind 
children which may facilitate development of appro-
priate interventions in a targeted manner.

►► The study was limited by its cross-sectional design.
►► The participants were restricted to one rural area 
in southern China, thereby limiting the applicabil-
ity of the findings to left-behind children in other 
countries.

►► All the participants were recruited from schools, 
whereby the parental migration may have influ-
enced the children’s school attendance which may 
have resulted in selection bias.
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with higher rates of depression, anxiety, substance abuse 
and suicide than non-LBC.6–8

As the most common type of mental health disorder 
among children and adolescents  anxiety disorder has 
a prevalence rate of 1.5%–21.0% worldwide, and the 
anxiety disorder rate among Chinese teenagers is as high 
as 2.23%–14.4%.9 Anxiety is associated with an increased 
risk of suicidal ideation or attempted suicide in adult-
hood.9 10 Studies have shown that the LBC are more likely 
to have conflicts with peers or teachers than non-LBC, 
with higher levels of anxiety. Besides, children who are 
separated from their parents at younger ages have an 
increased risk of anxiety.11 12 In contrast, other studies have 
shown that being left-behind does not necessarily lead to 
children’s anxiety, for instance, there were no significant 
differences in anxiety tendency, trait anxiety and social 
anxiety between LBC and non-LBC.13 14 Perhaps the LBC 
group is a heterogeneous group, resulting in inconsistent 
findings.

Both latent class analysis (dichotomous outcome) and 
latent profile analysis (LPA) (continuous outcome) can 
reduce numerous categorical variables or continuous 
variables to a few subgroups.15 16 Unlike the traditional 
cluster analysis method, LPA can identify heterogeneous 
populations through individuals with similar characteris-
tics. Due to these advantages, LPA has been widely used in 
sociology, psychology and medicine.16 For instance, Meng 
et al conducted an LPA on a sample of 2158 participants 
and found a best-fitting model with three classes: ‘low 
group anxiety, moderate group anxiety and high group 
anxiety’.9 Fonseca-Pedrero et al using LPA identified four 
latent classes: ‘positive schizotypy’, ‘low schizotypy’ and 
‘high schizotypy’ and their findings can facilitate preven-
tion of psychotic-spectrum disorder and mental health 
problems.17

Currently, there are about 430 000 rural LBC in Guang-
dong province.18 In 2015, the Qingyuan women's feder-
ation conducted a survey on rural LBC which showed 
more than 160 000 LBC in this city. Qingyuan city is only 
2 hours’ drive from the Pearl River Delta region which is 
one of the most developed regions in China. Numerous 
young and middle-aged labourers go out to work, so 
Qingyuan is one of the main gathering places of LBC in 
Guangdong province. Previous studies have examined 
anxiety among LBC living in the countryside,19 but few 
studies have considered the heterogeneity. Thus, in this 
study, LPA was used to identify homogenous subtypes and 
influencing factors of anxiety among LBC in Qingyuan 
city after LPA.

Methods
Sample and data collection
This study had a cross-sectional design. The survey was 
conducted in January 2018 in Qingxin district, Qingyuan 
city, Guangdong province. The Qingxin district includes 
eight villages and towns, of which two were randomly 
selected. There are 7 junior high schools and 14 primary 

schools in these two counties. Three middle schools and 
three primary schools were randomly selected from these 
21 schools, representing grades 3–9, yielding 5504 respon-
dents. A total of 5250 participants returned question-
naires (effective response rate: 95.39%), of which 1026 
were LBC and these were included in the data analysis.

Measures
Demographic information questionnaire: Participants 
reported their demographic information (age, gender, 
grade, type of school, etc), family-related information 
(parent’s education, parent’s relationship, parent’s 
migration duration, etc), school-related information 
(boarding, class committee member, the relationship 
between classmates, etc).

Rural LBC: In this study, children living in country-
side, under 18 years of age, whose both parents or one 
parent migrated to urban areas at least 6 months ago were 
referred to as LBC.20

Evaluation of neglect: The neglect evaluation scale for 
primary school students aged 6–11 years in rural areas 
of China was used to measure neglect of primary school 
participants.21 The neglect evaluation scale for middle 
school students aged 12–17 years in rural areas of China 
was used to measure neglect of middle school partici-
pants.22 The primary school neglect scale contained 58 
items and the middle school scale contained 57 items. 
We used these scales because of the high validity and reli-
ability (Cronbach’s α=0.914). Each item was rated on a 
4-point Likert-type format; the positive items were rated 
from 1 (never) to 4 (always), and the negative items were 
rated from 4 (always) to 1 (never), and the unanswered 
the items were rated 0 point. Thus, the total score ranged 
from 0 to 232 in primary school students and 0–228 in 
middle school students. The cut-off value of neglect was 
140, and the higher the score, the more neglected the 
child was.

The Screen for Child Anxiety Related Emotional Disor-
ders (SCARED): Childhood anxiety was measured by 
SCARED for children with anxiety disorders which was 
developed by Birmaher in 1977.23 It is suitable for children 
and adolescents with self-assessment anxiety disorders. 
The screening table for children with anxiety disorder is 
composed of 41 items, which are divided into five dimen-
sions: somatisation/panic (13 items), generalised anxiety 
(nine items), separation anxiety (eight items), social 
phobia (seven items) and school phobia (four items). 
Total scores ranged from 0 to 83, with each statement 
having a rating from 0 to 2 (no such problem=0 point; 
occasional problems=1 point; always problems=2 points). 
The higher the score, the more anxious the child was. 
SCARED is a reliable and effective anxiety screening tool 
in Chinese children aged 6–16 years, with high internal 
consistency (α=0.43–0.89), test-retest coefficients of 0.567 
to 0.608 and split reliability of 0.88. Sensitivity and speci-
ficity of diagnosis of anxiety disorder were 0.74 and 0.79, 
respectively.24
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Procedure
The current research was a cross-sectional study. 
Researchers first communicated with potential primary 
schools and middle schools for data collection, and 
those schools that agreed to participate were included in 
the current study. The participants were rural children, 
under 18 years of age, whose both parents or one parent 
had migrated to urban areas at least 6 months ago. All 
the participants were asked the same questions. At least 
one parent provided written informed consent and each 
participant provided oral consent. Next, we asked partic-
ipants to complete a full set of questionnaires, including 
the demographic information survey and SCARED. A 
single-regular survey was conducted in their classroom, 
which required about 30 min to complete. No names 
were collected. Students were not allowed to talk to 
each other during the survey administration. In order 
to ensure quality answers and correct understanding of 
the questions, assistants walked around the classroom to 
help those who had difficulties. The students were told 
that there were no right or wrong answers, and they could 
withdraw from the study at any time.

Statistical analysis
Pearson correlation coefficients were used to examine the 
associations between somatisation, generalised anxiety, 
separation anxiety, social phobia and school phobia. 
Since most of the coefficients were less than 0.70, they 
were suitable as indicator variables.

Next, we conducted an LPA using SCARED subscales to 
test for existence of discrete groups with similar psycho-
metric profiles. LPA was used to analyse a potential cate-
gory model of continuous variables. In order to determine 
the optimal number of classes (ie, class enumeration), we 
compared each model in LPA. The fit of a 1-class model 
is initially evaluated, and incrementally increasing models 
are evaluated until the best class solution is selected. 
When conducting LPA, there were six model fit indexes 
available to evaluate the optimal model: Akaike Infor-
mation Criterion (AIC), Bayesian Information Criterion 
(BIC), adjusted BIC (aBIC), Lo-Mendell-Rubin (LMR), 
bootstrapped likelihood ratio test (BLRT) and Entropy.25 
Entropy evaluates the quality of each class resulting from 
LPA, with a priority value of more than 0.80 and close 
to 1.0 indicating much clearer results.26 27 The estimated 
model was compared with a model with k-1 class or classes 
using LMR and BLRT, where k was equal to the number of 
classes. In the LMR and BLRT, a low value and statistically 
significant p value indicated that the estimated model is 
better than the model with one less class. The AIC, BIC 
and aBIC are usually used to compare different counter-
part models, with the lowest value of each indicator indi-
cating a best-fitting model.28

Third, after determining the best latent class solution, 
we compared the somatisation, generalised anxiety, sepa-
ration anxiety, social phobia and school phobia scores 
among the latent class groups by using the analysis of 
covariance (ANOVA). Then we conducted rank-sum tests 

to compare the demographic, family and school informa-
tion of LBC among the latent classes. Finally, multinomial 
logistic regression analysis was conducted to examine the 
associations between the latent classes and LBC anxiety. 
Control variables included gender, grade, classmate rela-
tionship, no neglect, parental emotion, the duration of 
father’s migration, the duration of mother migration 
and so on. An OR greater than 1.00 suggested that the 
predictor was correlated with increasing anxiety.

The LPA was conducted with the Mplus V.7.0. Descrip-
tive statistics and multinomial logistic regression analyses 
were performed with SAS V.9.4. All tests were two-sided 
and α<0.05 was considered as statistically significant.

Patient and public involvement
The study was designed to explore the LBC’ s anxiety. The 
schools randomly selected all participated in the survey. 
However, the LBC who participated did so anonymously, 
and therefore the study team was unable to disseminate 
the results to study participants. But we had shared the 
results of the analysis with the participating schools. 
Based on the results of the survey, we recommended rele-
vant interventions.

Results
One to four classes were tested by LPA. As the number 
of classes increased, the BIC and ABIC values decreased. 
The 1-class and 2-class models were first compared. The 
LMR-A p value of the 2-class model reached statistically 
significance, suggesting that the 2-class model was better 
than the 1-class model. Then, compared with the 3-class 
and 4-class profile models, the 3-class and 4-class models 
of the LMR-A p value did not reach statistical significance 
but 3-class showed a lower AIC, BIC and aBIC than 2-class. 
As compared with 3-class, the indexes of the 4-class were 
only slightly decreased (<300). The 3-class model had 
higher entropy than the 4-class model. Therefore, to 
better represent the data, we selected the 3-class as the 
best solution. Among the 3-class solution, class 1 described 
56.6% and comprised 581 LBC, class 2 described 34.8% 
and comprised 357 LBC, and class 3 described 8.6% and 
comprised 88 LBC (tables 1 and 2).

As shown in figure 1, with lowest scores on somatisation, 
generalised anxiety, separation anxiety, social phobia and 
school phobia, class 1 was named as low-anxiety group. 
Class 2 was named as medium-anxiety group because all 
anxiety domain scores were between class1 and class 3. 
Class 3 showed high scores on all anxiety domains and 
was named as severe-anxiety group.

An ANOVA was conducted for validating the anxiety 
latent profiles. Table 3 shows the results of ANOVA and 
multiple comparisons. We found three effect sizes: low, 
medium and severe. The three latent profiles revealed 
different patterns of correlations with somatisation, 
generalised anxiety, separation anxiety, social phobia and 
school phobia. Particularly, as compared with other two 
latent classes, the ‘severe-anxiety group’ demonstrated 
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higher mean scores. The low anxiety type of LBC in five 
dimensions of anxiety score was significantly lower than 
medium anxiety type and severe anxiety type of LBC, 
medium anxiety type of LBC in five dimensions of anxiety 
score was significantly higher than that of low anxiety 
type of LBC, significantly lower than severe anxiety type 
of LBC. The results showed that the latent profile classes 
of LBC anxiety can accurately identify the degree of LBC 
anxiety which also indicates that this potential classifica-
tion is effective.

The ages of these respondents ranged from 8 to 17 
years, with a mean age of 13.17±1.94 years; 12–14 years 
old children had higher prevalence rates of anxiety. 
Overall, the proportion with severe anxiety was similar 
between boys and girls. There were significant differ-
ences in the proportion health status among three latent 
classes (p<0.05). The LBC with severe anxiety had higher 
prevalence rates of neglect. However, there were no 
significant differences among the three group in terms of 
only child and parent education level (p>0.05) (table 4).

In the severe anxiety class, the LBC who had poor/fair 
emotions between their parents, parental divorce and 
unharmonious relationship with classmates accounted 
for a greater proportion (40.91%, 12.94% and 13.64%, 
respectively) than the other two classes. When stratified by 
parent’s migration status, LBC whose mothers migrated 
over 6 months ago had higher anxiety disorder (56.82%). 
There were no significant differences in the duration of 
father’s migration, board, class committee member and 
class teacher's attitude among the three classes (p>0.05) 
(table 5).

To identify the relevant factors of anxiety disorder 
among the three classes, multinomial logistic regres-
sion analysis was conducted. When the other covariates 
remained constant, LBC aged 12–14 years were more 
likely to belong to the low-anxiety group (adjusted OR 
(AOR)=2.19, 95% CI: 1.02 to 4.69) and medium-anxiety 
group (AOR=4.21, 95% CI: 1.91  to 9.31). As compared 
with unharmonious relationship with classmates, LBC 
with harmonious relationship with classmates were more 
likely to belong to the low-anxiety group (AOR=4.52; 
95% CI: 1.88 to 10.84) and medium-anxiety group 
(AOR=3.51; 95% CI: 1.41 to 8.77) rather than the 
severe-anxiety group. LBC with fair relationship with class-
mates were more likely to belong to the low-anxiety group 
(AOR=4.53; 95% CI: 1.86 to 11.06) and medium-anxiety 
group (AOR=2.98; 95% CI: 1.17 to 7.64) rather than the 
severe-anxiety group. The non-neglected LBC were asso-
ciated with a slightly increased likelihood of belonging 
to the low-anxiety group than severe-anxiety group 
(AOR=1.94;95% CI: 1.20 to 3.14). Moreover, the LBC 
with harmonious parental marital relations were more 
likely to belong to the low-anxiety group than severe-anx-
iety group (AOR=2.94; 95% CI: 1.74 to 4.96). The study 
further indicated that the LBC whose mothers migrated 
less than 6 months ago were more likely to belong to the 
low-anxiety group (AOR=1.67; 95% CI: 1.03 to 2.71) and 
the medium-anxiety group (AOR=1.77;95% CI: 1.07 to Ta
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2.91) than in the severe-anxiety group. Latent profile 
memberships were not associated with gender, grade, 
health status and parent’s divorce (table 6).

Discussion
The current study was designed to explore the latent 
profiles of LBC anxiety and found three latent profile 
classes. Based on the scoring pattern of SCARED 
sub-scales, they were divided into low-anxiety group, medi-
um-anxiety group and severe-anxiety group, respectively.

The low-anxiety group consisted of 56.6% of partic-
ipants. The characteristics were low levels of all anxiety 
themes: somatisation, generalised anxiety, separation 
anxiety, social phobia and school phobia. This indicated 
that low anxiety type LBC can better adjust and cope with 
their parents’ migration. Some studies have shown that 

some LBC did not have psychological and behavioural 
problems after separation from their parents.29 30 Migra-
tion may positively affect the educational opportunities 
of children because their parents are aware of the signifi-
cance of school and encourage their children to receive a 
high level of education.4 31 A high level of education can 
enhance their ability to cope with stress. Although the 
overall ratings of anxiety in the low-anxiety group were 
low, the social phobia subscale demonstrated the highest 
score and the school phobia had the lowest score, respec-
tively. Hence, schools should create more opportunities 
for the LBC to communicate and participate in group 
activities.

The second group, named the medium-anxiety group, 
was composed of 34.8% of the population. Generalised 
anxiety and social phobia received higher scores in this 

Table 2  Average latent profile class probabilities for the most likely class membership (row) by latent class (column)

Latent class

Class membership

1 (n=581) 2 (n=357) 3 (n=88) M (SD) total score for SCARED

1 0.95 0.05 0.00 10.66±5.54

2 0.07 0.90 0.03 26.86±5.45

3 0.00 0.08 0.92 43.43±7.08

The columns refer to the latent class, and the rows refer to the most likely profit membership.
SCARED, Screen of Child Anxiety Related Emotional Disorders.

Figure 1  Three profiles of anxiety of the best-fitting three-class pattern.
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group than the other anxiety manifestations. Although 
the average score of SCARED in the medium-anxiety 
group was higher than the clinical cut-off point for scale 
(ie,  23),24 it was lower compared with the mean score 
of clinical anxiety adolescents (34.79).9 Previous studies 
demonstrated that generalised anxiety became the main 
anxiety in the LBC.32 This may be related to their growth 
environment. Their parents worked away from home so 
the children could not receive effective parental support. 
Additionally, the LBC are exposed to examination-ori-
ented education and worry about the future, thereby 
resulting in more generalised anxiety.

The third group, named the severe-anxiety group, 
consisted of 8.6% of the participants. Their mean scores 
were much higher than the cut-off score of SCARED.24 
The participants were characterised by high levels of all 

anxiety themes: somatisation, generalised anxiety, separa-
tion anxiety, social phobia and school phobia. Compared 
with the other anxiety manifestations, somatisation 
demonstrated higher score. This finding would help us to 
focus on relieving the LBC somatisation symptoms, such 
as abdominal pain, dizziness, fatigue and so on. In addi-
tion to actively addressing the acute physical symptoms 
of children, schools and families should also strengthen 
communication and carry out psychological counselling 
and psychotherapy.33

In this study, LBC anxiety level differed with age 
which was consistent with previous studies.34 It indicated 
that parents’ migration had an important influence on 
the mood of younger children. When the children are 
young, parents are their guides for growth. When facing 
difficulties, children generally receive parental help and 

Table 3  Mean comparisons across three latent classes

Total situation Low anxiety Medium anxiety Severe anxiety 

F
Multiple 
comparisonMean±SD Mean±SD Mean±SD Mean±SD

Somatisation 4.38±3.95 2.10±1.75 5.83±2.35 13.56±3.53 1181.32* 1<2<3

Generalised anxiety 4.34±3.60 1.82±1.67 7.01±2.32 10.06±2.62 1124.89* 1<2<3

Separation anxiety 3.78±3.02 2.14±1.98 5.42±2.58 7.98±2.77 392.13* 1<2<3

Social phobia 4.74±3.05 3.29±2.42 6.30±2.72 7.97±2.43 234.00* 1<2<3

School phobia 1.87±1.63 1.30±1.28 2.29±1.60 3.88±1.73 146.32* 1<2<3

*P<0.001.

Table 4  Demographic information for three profile latent classes among different left-behind children

Variable Low anxiety Medium anxiety Severe anxiety χ2 P value

Age (years) 16.62 0.0002

 � 8–11 158 (27.19) 55 (15.41) 32 (36.36)

 � 12–14 263 (45.27) 182 (50.98) 32 (36.36)

 � 15–17 160 (27.54) 120 (33.61) 24 (27.27)

Gender 14.28 0.0008

 � Male 313 (53.87) 147 (41.18) 44 (50.00)

 � Female 268 (46.13) 210 (58.82) 44 (50.00)

Grade 11.04 0.0040

 � Primary 290 (49.91) 139 (38.94) 43 (48.86)

 � Middle 291 (50.09) 218 (61.06) 45 (51.14)

Only child 5.31 0.0702

 � No 456 (78.49) 302 (84.59) 71 (80.68)

 � Yes 125 (21.51) 55 (15.41) 17 (19.32)

Health status 11.74 0.0028

 � Fair/poor 121 (20.83) 102 (28.57) 30 (34.09)

 � Good 460 (79.17) 255 (71.43) 58 (65.91)

Boarding 5.59 0.0611

 � No 365 (62.82) 206 (57.70) 45 (51.14)

 � Yes 216 (37.18) 151 (42.30) 43 (48.86)

 � Total 581 (56.63) 357 (34.80) 88 (8.57) 1026



7Liao H, et al. BMJ Open 2019;9:e029331. doi:10.1136/bmjopen-2019-029331

Open access

support, without which they are susceptible to negative 
emotions. After puberty, peer relations gradually replace 
the parent–child relationship. When they encounter 
external pressures or adverse events, children are more 
likely to use self-help or seek support from classmates 
and friends. Some recent studies have shown that close 
peer relationships (ie, friendship) were crucial for the 
well-being of LBC in rural China. A strong friendship 
can decrease the loneliness, depression and anxiety 

of LBC.2 35 36 In addition, previous studies indicate that 
students who received less support from close peers are 
expected to develop increased anxiety symptoms.37 38

Given the influence of family factors, our study found 
that neglected LBC are more prone to anxiety which was 
similar to the results of a previous study.4 Mothers are 
primary caregivers for children in our traditional fami-
lies. If both parents migrate, the LBC are usually looked 
after by grandparents or other relatives. The caregivers 

Table 5  Family and school information for three profile latent classes among different left-behind children

Variable Low anxiety Medium anxiety Severe anxiety χ2 P value

Mother’s education 4.53 0.1036

 � Primary school or below 192 (33.05) 135 (37.82) 28 (31.82)

 � Junior middle school 229 (39.41) 142 (39.78) 33 (37.50)

 � High school and above 71 (12.22) 40 (11.20) 15 (17.05)

 � Unknown 89 (15.32) 40 (11.20) 12 (13.64)

Father’s education 2.23 0.3275

 � Primary school or below 144 (24.78) 87 (24.37) 21 (23.86)

 � Junior middle school 282 (48.54) 188 (52.66) 36 (40.91)

 � High school and above 68 (11.70) 43 (12.04) 17 (19.32)

 � Unknown 87 (14.97) 39 (10.92) 14 (15.91)

Parental relationship 33.98 <0.0001

 � Harmonious 481 (82.79) 253 (70.87) 52 (59.09)

 � Fair/poor 100 (17.21) 104 (29.13) 36 (40.91)

The duration of father migration 2.65 0.2663

 � Within half a year 325 (55.94) 187 (52.38) 42 (47.73)

 � Over half a year 256 (44.06) 170 (47.62) 46 (52.27)

The duration of mother migration 7.49 0.0237

 � Within half a year 341 (58.69) 201 (56.30) 38 (43.18)

 � Over half a year 240 (41.31) 156 (43.70) 50 (56.82)

Parental divorce*

 � No 533 (93.02) 307 (88.22) 74 (87.06) 7.61 0.0223

 � Yes 40 (6.98) 41 (11.78) 11 (12.94)

Neglected 13.05 0.0015

 � No 401 (69.02) 221 (61.90) 45 (51.14)

 � Yes 180 (30.98) 136 (38.10) 43 (48.86)

Class committee member 1.46 0.4824

 � No 375 (64.54) 219 (61.34) 59 (67.05)

 � Yes 206 (35.46) 138 (38.66) 29 (32.95)

Classmate relationship 9.38 0.0092

 � Harmonious 363 (62.48) 239 (66.95) 46 (52.27)

 � Fair 201 (34.60) 105 (29.41) 30 (34.09)

 � Unharmonious 17 (2.93) 13 (3.64) 12 (13.64)

Class teacher's attitude 4.82 0.0897

 � Kindness/fair 405 (69.71) 257 (71.99) 54 (61.36)

 � Strict 155 (26.68) 96 (26.89) 28 (31.82)

 � Extreme attitudes 21 (3.61) 4 (1.12) 6 (6.82)

*Missing 20 persons.
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cannot communicate well in time which makes the LBC 
more vulnerable to neglect and anxiety.39 40

Harmonious parental relationship can reduce the risk 
of anxiety. According to previous literature, problem-
atic parental relationships constitute additive risk factors 
that directly and independently foster anxiety symp-
toms, especially interparental conflicts.41 42 Perhaps the 
parents spend most of their time to solve their marital 
discord. Hence, little attention is paid to their children’s 
lives, emotional and behavioural problems. Our study 
also found that the separation of children from their 
mothers had a significantly higher impact on children’s 
emotional disorders than that of fathers. It may be that 
emotional communication with mothers can significantly 

alleviate children’s depression/anxiety and other adverse 
emotional reactions. This was similar to the findings of 
Shen Min et al.6

The results from this study have clinical implications 
for the intervention of LBC in Qingyuan city. In the 
sub-group of LBC with low anxiety, targeted preven-
tion and intervention for social phobia symptoms may 
be beneficial. Similarly, for LBC with medium anxiety, 
prevention and intervention efforts may target gener-
alised anxiety and social phobia symptoms. However, 
the LBC who are seriously anxious may require interven-
tion in all aspects. From the factors influencing anxiety 
of LBC, the potential anxiety of this population should 
be noticed by parents, teachers and other individuals. At 

Table 6  Multinomial logistic regressions for predicting in three profile latent classes among the left-behind children (AOR 
value)

Variable

Low anxiety

P value

Medium anxiety

P valueAOR CI (95%) AOR CI (95%)

Age (years)

 � 8–11 1.00 1.00

 � 12–14 2.19 1.02 to 4.69 0.0433 4.21 1.91 to 9.31 0.0004

 � 15–17 2.36 0.86 to 6.46 0.0956 4.43 1.57 to 12.50 0.0049

Gender

 � Male 1.00 1.00

 � Female 0.82 0.51 to 1.33 0.4282 1.44 0.88 to 2.36 0.1475

Grade

 � Primary 1.00 1.00

 � Middle 0.61 0.27 to 1.37 0.2311 0.66 0.29 to 1.50 0.3214

Health status

 � Fair/poor 1.00 1.00

 � Good 0.63 0.38 to 1.06 0.0821 0.91 0.53 to 1.54 0.8407

Classmate relationship

 � Unharmonious 1.00 1.00

 � Harmonious 4.52 1.88 to 10.84 0.0007 3.51 1.41 to 8.77 0.0071

 � Fair 4.53 1.86 to 11.06 0.0009 2.98 1.17 to 7.64 0.0227

Neglected

 � Yes 1.00 1.00

 � No 1.94 1.20 to 3.14 0.0072 1.42 0.86 to 2.33 0.1692

Parental relationship

 � Fair/poor 1.00 1.00

 � Harmonious 2.94 1.74 to 4.96 <0.0001 1.67 0.98 to 2.85 0.0609

Duration of mother migration

 � Over half a year 1.00 1.00

 � Within half a year 1.67 1.03 to 2.71 0.0384 1.77 1.07 to 2.91 0.0264

Parental divorce

 � Yes 1.00 1.00

 � No 1.18 0.54 to 2.56 0.0821 0.92 0.43 to 2.01 0.7181

Severe anxiety was a control group.
AOR, adjusted OR.
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least one of the parents, particularly the mother, should 
live with their children because they play a significant role 
in developing their children’s sense of security and social 
skills.6 Moreover, parents should create a harmonious 
family atmosphere at home and avoid quarrelling in front 
of their children. As for schools, psychological education 
lectures should be regularly held, and teachers should pay 
close attention to children's emotions and communicate 
with them more. In addition, parents or teachers should 
also guide the LBC to establish positive relationship with 
their peers and ease their anxiety. Last but not the least, 
the government should further improve relevant policies 
(education, medical care, residence, etc) to promote the 
physical and mental health of LBC.

The analysis of anxiety domains in this study revealed 
no significant relationship with gender, school type, 
health status and parent’s divorce among LBC. Some 
previous studies indicated that gender had no significant 
difference in childhood anxiety disorder.30 43 In contrast, 
other studies suggested that female students and middle 
school students reported greater levels of anxiety than 
their male counterparts and primary school students.6 
Similarly, some studies found that parent's divorce was 
not the decisive factor affecting the psychological devel-
opment of children and adolescents.44 However, other 
studies showed that parent’s divorce affected the child’s 
mental state, leading to higher frequency of depres-
sion, violence, social problems and high risk for suicidal 
attempts.45 Direct comparisons cannot be made among 
these studies because they did not use the same sampling 
strategy or have all the same measures. The relationship 
between gender, grade, parent’s divorce and anxiety 
symptoms needs further exploration.

This study had some limitations. First, this study could not 
determine the direction of causality between related factors 
and anxiety because of its cross-sectional design. Second, all 
the participants were recruited from schools, so the parental 
migration may have influenced the children’s school atten-
dance which may have resulted in selection bias. Third, 
although we made efforts to ensure the representativeness 
of the sample, the participants were a convenience sample 
from one rural county in southern China, thereby limiting 
the ability to extend the findings to LBC in other countries. 
Last, more variables related to anxiety disorder should be 
considered in future research since many related factors (ie, 
household economic status, caregivers, etc) may influence 
LBC anxiety.

Conclusions
Despite the potential limitations, this study found obvious 
heterogeneity in the anxiety of LBC in Qingyuan city which 
could be divided into three latent profile classes: ‘low-anx-
iety group’, ‘medium-anxiety group’ and ‘severe-anxiety 
group’. LBC who were younger, had a poor relationship 
with their classmates, who were neglected, whose parents 
had marital discord and whose mothers were away for 
more than 6 months were more anxious.
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