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Abstract: This cross-sectional study aimed to document the relationship between dental caries, oral
health behaviors, and the duration of parental migration in rural Yunnan, China, from September
to December 2020. Seven rural primary schools with high parental migration were studied. The
oral health status of 500 six- to eight-year-old students was assessed using clinical examination and
caregivers’ interviews. A total of 51.8% of the children had at least one parent absent for at least
6 months (left-behind children). Among those children with parental migration <6 months, 40.0%
consumed sugar twice or more daily and 82.8% of those with parental migration from 6 to 12 months
brushed once a day or less. The percentage of daily sugar consumption twice or more and brushing
once or less among those without parental migration were 36.0% and 68.6%. Prevalence of caries in
permanent teeth (DMFT) in children without parental migration and those whose parental migration
<6 months, 6 to <12 months, and ≤12 months were 30.9%, 20.0%, 28.7% and 19.8%, respectively.
Out of several other causal pathways between parental migration and dental caries, our structural
equation model delineated that sugar consumption is the important mediator variable. Special
education programs may be needed to educate caregivers on sugar consumption for the left-behind
children in rural areas.

Keywords: family separation; left-behind children; dental decay; oral hygiene; toothbrushing; dietary
sugars; latent class analysis; structural equation modeling

1. Introduction

With the emerging economy, China is leading the world in urban migration. Ac-
cording to the latest population census of China, in 2020, the number of the population
who have been away from their household registration place for over 6 months reached
492.76 million [1]. In the trend of urban migration, as the result of parents migrating,
children were often left behind in the care of other family members or caregivers. These
children are often called “left-behind children (LBC)” [2].

The number of children who experienced parental migration increased from 8.05%
(30.09 million) in 2000 to 25% (68.87 million) in 2015 [3]. In Thailand, about 24% of children
(equivalent to over 3 million) are left behind with parents migrating to urban areas [4]. In
the Philippines, about 27% of children (approximately 9 million) have at least one parent
living abroad [2].

A systematic review in 2018 on the impacts of parental migration on the health of
children whose mean duration of parental migration was less than 6 months found that
those children had higher risks of depression, anxiety, suicidal ideation, conduct disorder,
substance use, wasting and stunting compared to children with no parental migration [5].
Several studies confirmed the results [6–8]. However, the oral health of children with
parental migration has been largely overlooked in research and public policy.
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Rural children are known to have poor oral health. According to a meta-analysis
of dental caries in China from 1987 to 2013, the pooled prevalence of early childhood
caries (ECC) for rural children was 63.5%, whereas 59.5% of urban children had ECC [9].
Specifically, the prevalence of ECC in children aged 5 years in rural and urban areas was
68.2% and 63.3%, respectively [9]. Furthermore, in 2018, the national oral health survey
reported that 73.4% of rural children aged 5 years had dental caries, slightly more than
peer urban children (70.4%) [10]. Overall, a high prevalence of dental caries and poor oral
health behaviours are common among rural children.

Although some reports have described the oral health problems among LBC, they did
not analyze the pathways of causation. One study found significant differences between
children whose parents had migrated for more than six months and those whose parents
had migrated for less than six months in the frequency of snacking [11]. Conversely, two
other studies found no significant differences [12,13]. None of these three studies was linked
to the final outcome: dental caries. On the other hand, a significantly higher prevalence of
dental caries was found between those two groups [14–16]. None of these three studies
analyzed the role of behavioral intermediate variables in the analysis.

Since dental caries is a multifactorial disease, a wide range of factors, such as the
family, affected the individual over time to influence the development and severity of
dental caries [17]. Therefore, it is important to apply an appropriate statistical method
to cope with the relationship between family, individual, and dental caries. Structural
equation modeling (SEM) has often been used to evaluate the multilevel factors and their
interrelationship. Three studies on oral health in China used SEM to test the association
between socioeconomic status (SES), parents and children’s oral health behaviour and the
number of primary teeth caries (dmft) in children [18–20]. None of them had parental
migration in the model.

With the aforementioned knowledge gap, this study aimed to document the relation-
ship between rural childhood dental caries, oral health behaviours and duration of urban
parental migration.

2. Materials and Methods
2.1. Study Design and Setting

A cross-sectional survey was conducted in Qujing city, Yunnan province of China,
from September to December 2020. Supplementary Figure S1 shows the map of the research
areas. Qujing, a city with a high number of rural LBC in Yunnan, had reported 163,453 LBC
in school in 2017 [21]. It has nine counties, among which three adjacent counties were
chosen—Zhanyi county, Huize county and Xuanwei county—because of their similar
economic background. The respective 2021 per capita disposable income of rural residents
was, respectively, USD 2381 [22], USD 1757 [23], and USD 2248 [24], not very different from
the average in Yunnan (USD 2028 [25]). The proportion of rural residents in 2020 in these
countries was 51.90% [22], 61.10% [23] and 41.85% [24], respectively.

Dental care fees were out-of-pocket for Chinese children generally [26]. The dentist-
to-population ratio of Qujing was 1:24,809 [27]. Among the health care in a rural school,
there were one or two school doctors for general health, but none for dentistry. Therefore,
rural school children have poor access to health care, especially dental health. In addition,
there was a national oral health comprehensive intervention program for Chinese children
in 2015 [28]. However, this program only covered some counties in China and did not
include our study area. There was no other ongoing public dental health program.

The STROBE guidelines were used to ensure the reporting of this observational study.

2.2. Sampling Technique

There were 806 primary schools in the three study counties [29]. For logistic reasons,
we first chose 53 schools where the one-way travelling time to the county hospital was
less than one hour. Of these 53 schools, we chose those with the highest number of
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LBC that fulfilled the required sample size. Finally, we had 7 schools, 259 LBC, and
241 non-left-behind children (NLBC), with a total of 500 students.

2.3. Sample Sizes

The calculation formula for sample size was as follows:

n =

[√
p q
(

1 +
1
k

)
z1−α/2 +

√
p1q1 +

p2q2
k

z1−β

]2/
∆2

q1 = 1− p1, p= (p1 + kp2)/(1 + k), ∆ =|p1− p2|

q2 = 1− p2, q = 1− p, k = 1

The prevalence of dental caries among children whose parents migrated more than
six months (p1 = 48.7%) and less than six months (p2 = 35.12%) was used [15], owing to
no previous data on the prevalence of dental caries in four groups of parental migration
duration. The sample size required in the current study was 233 per group, with α = 0.05,
1 − β = 0.80, with an expected non-response rate of 5%. In SEM, a minimum sample size
regarding the ratio of the number of cases to the number of model parameters would be
20:1 [30]. A minimum sample size would be 300 with 15 parameters, which was based
on the present study’s path analysis model (detail available in Supplementary Figure S2).
Hence, a total of 466 children meets the requirement of the present study’s objective.

2.4. Data Collection

Oral health examiners were postgraduate students majoring in dental public health,
and research assistants were undergraduate students of oral health at the School of Stoma-
tology, Kunming Medical University.

The oral examination was first performed for children in school. Two trained and
calibrated dentists conducted the clinical oral health status assessment with plane dental
mirrors in a big classroom. Based on the WHO’s standard for assessment of oral health
status [31], the study recorded separately early enamel caries and dental caries. The two
were combined as decayed teeth. The caries experiences of deciduous dentition were
assessed using the ‘dft’ index, which involves decayed teeth (dt) and filled teeth (ft).
The number of missing teeth was not analyzed because they might not be missing due
to tooth decay. The caries experiences of permanent dentition were assessed using the
‘DMFT’ index, which involves decayed teeth (DT), missing teeth (MT) and filled teeth
(FT). The intraexaminer reproducibility among the three locations was 0.86–0.90. The
interexaminer reproducibility among the three locations was 0.83–0.89, indicating their
good consistency [31]. Assistants were also trained to record the oral examination results
using an oral examination form.

A questionnaire for caregivers was prepared, modified from that used in the Na-
tional Oral Epidemiological Survey in China [10]. Collected information included SES,
children’s oral health behaviours and caregivers’ oral health knowledge and awareness.
A pilot study was carried out in two rural schools. Caregivers who could read completed
the questionnaire by themselves. Those who could not read were directly interviewed,
mostly individually.

2.5. Variables

Degrees of caries in permanent and primary teeth were the primary outcome variables.
The proximal independent variables included sugar consumption, fluoride toothpaste, tooth
brushing and dental attendance. They were considered to mediate preceding causes, including
SES, migration, oral health knowledge and awareness. Note that parental migration is the
latent variable of two observed variables: parental presence and parental migration duration.
Sugar consumption is the latent variable for two observation variables: dessert and sugared
drinks. (Details available in the Supplementary Figure S2 and Table S1).
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2.6. Statistical Analysis
2.6.1. Data Management

Data entry and validation were performed using EpiData 3.0. R software (Version
4.2.1, R Foundation for Statistical Computing, Vienna, Austria) was used to clean and
analyze data.

2.6.2. Descriptive and Univariate Statistics

A chi-squared test was used to compare the oral health behaviour across different
parental migration durations. A chi-squared test for trend in proportions was performed
to test a linear trend between the prevalence of caries and parental migration durations.
Linear regression was used to test for a linear trend in the mean caries experience and
parental migration duration.

2.6.3. Structural Equation Modeling (SEM)

Caries both in permanent and in primary teeth were used as the final dependent
variables, which are correlated. The prevalence of primary teeth caries was not used in
SEM analysis because it was very high. Three main steps of SEM were performed. Firstly,
confirmatory factor analysis (CFA) was done to test whether the observed variables act
well loading to the latent variables. In CFA, factor loadings of the observed variables
loaded by the latent variables were computed; Cronbach’s Alpha coefficient was used to
check internal consistency and average variance extracted (AVE) was used to measure
the convergent validity. Secondly, the weighted least squares mean and variance adjusted
(WLSMV) estimator was used to test the coefficient of path analysis. Thirdly, the model fit
was tested using various indexes. The ‘Lavaan’ packages in R were used for CFA/SEM.

2.7. Ethics Statement

All caregivers of children signed informed consent forms obtained before the survey.
The research study was approved by the Research Ethics Committee (REC), Faculty of
Dentistry, Prince of Songkla University (EC6210-038).

3. Results

Our study subjects were a mixture of children with different parent migration du-
rations; 241 were children whose parental migration was less than 6 months, and 259
were those with parental migration of six months or more. Further division of parental
migration is shown in Table 1. The most common caregivers of LBC were mother and
grandparents. Caregivers of LBC had significantly older age and lower education level and
fewer white-collar occupations.

Table 2 describes the relationship between the oral health behaviours of rural children
and the duration of parental migration. Compared with children without parental migra-
tion (36.0%), children with parental migration more commonly consumed sugary foods
at least twice a day. Notably, a significantly higher proportion of children with parental
migration for 6 to 12 months brushed their teeth less than twice a day (82.8%) (p = 0.02).
For other behaviours, most children used fluoride toothpaste and had dental attendance
in the previous 12 months. More than half of the caregivers had appropriate oral health
awareness and knowledge, whether or not the parents migrated. None of these variables
was significantly associated with the duration of parental migration.

Table 3 summarizes the prevalence and degrees of dental caries with parental migra-
tion duration breakdown. All numbers indicate that the subjects had a very high prevalence
and high intensity of dental caries. Only caries in permeant teeth were significantly different
among the subgroups.
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Table 1. Sociodemographic characteristics of participants, n (%).

Characteristic LBC NLBC p

Total 259 (51.8) 241 (48.2)
Parental migration durations <0.001

No - 191 (79.3)
<6 months - 50 (20.7)
6–<12 months 87 (33.6) -
≥12 months 172 (66.4) -

Parental presence <0.001
Both parents 0 (0.0) 191 (79.3)
Mother 121 (46.7) 32 (13.3)
Father 18 (6.9) 1 (0.4)
Grandparents 97 (37.5) 17 (7.1)
Others 23 (8.9) 0 (0.0)

Age of children 0.40
6 91 (35.1) 83 (34.4)
7 132 (51.0) 114 (47.3)
8 36 (13.9) 44 (18.3)

Sex of children 0.19
Female 118 (45.6) 124 (51.5)
Male 141 (54.4) 117 (48.5)

Age of caregivers <0.001
11–29 31 (12.0) 39 (16.2)
30–49 118 (45.6) 162 (67.2)
50–85 84 (32.4) 25 (10.4)

Sex of caregivers 0.79
Female 194 (74.9) 178 (73.9)
Male 65 (25.1) 63 (26.1)

Education level of caregivers <0.001
University 2 (0.8) 10 (4.1)
High school 19 (7.3) 40 (16.6)
Junior high school 92 (35.5) 85 (35.3)
Primary school 95 (36.7) 84 (34.9)
No formal schooling 51 (19.7) 22 (9.1)

Occupations of caregivers 0.03
Officials 1 (0.4) 8 (3.3)
Business owners 37 (14.3) 49 (20.3)
Farmers 95 (36.7) 81 (33.6)
Stay-at-home 119 (45.9) 99 (41.1)
Others 7 (2.7) 4 (1.7)

Note: LBC refers to the children with one or both their parents leaving their home or hometown for work for at
least 6 months [8].

In the SEM analysis, 427 of all 500 participants were utilized to estimate the model,
and 73 were omitted owing to missing data. Supplementary Table S2 shows that from
CFA, four latent variables were constructed. All four latent variables loaded well to the
corresponding observed variables. The minor exception was socioeconomic status. It had a
relatively small load on education and economics and a related small value of Cronbach
alpha (0.43). However, the model was acceptable (acceptable level > 0.40). With these
minor CFA fitting problems, the latent variables went further into the path analysis of SEM
quite well.

Figure 1 summarizes the SEM with significant coefficients by solid arrows. Parental
migration was influenced by SES with a negative association (β = −0.35, p < 0.001). The
low SES families were more likely to migrate and leave children. Regardless of migration
status, SES also directly affected oral health knowledge (β = 0.31, p < 0.001) and awareness
(β = 0.31, p < 0.001), fluoride toothpaste use (β = 0.22, p < 0.05) and sugar consumption
(β = 0.59, p < 0.001). Parental migration, the main hypothesis of our study, directly in-
fluenced sugar consumption (β = 0.30, p < 0.01) but none of the other behaviours. Sugar
consumption was the most important (highest coefficient) determinant of permanent teeth
caries (β = 0.20, p < 0.01), which was less influenced by other nonsignificant oral health
behaviours. Finally, dental attendance, which was not significantly determined by other
preceding factors, significantly influenced the number of primary teeth caries (β = 0.16,
p < 0.01).
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Table 2. Crude association between oral health behaviours and parental migration durations, n (%).

Variables

Parental Migration Durations (Months)
pNo <6 6–<12 ≥12

(n = 191) (n = 50) (n = 87) (n = 172)

Frequency of sugar consumption in children 0.44
Few/never 83 (44.6) 23 (46.0) 34 (40.0) 63 (36.8)
Once a day 36 (19.4) 7 (14.0) 23 (27.1) 42 (24.6)
Twice or more 67 (36.0) 20 (40.0) 28 (32.9) 66 (38.6)

Frequency of brushing in children 0.02
Twice or more 58 (31.4) 19 (38.0) 15 (17.2) 59 (34.5)
Less than twice 127 (68.6) 31 (62.0) 72 (82.8) 112 (65.5)

Fluoride toothpaste used by children 0.05
Yes 88 (51.5) 17 (38.6) 29 (41.4) 80 (54.4)
No * 48 (28.1) 11 (25.0) 15 (21.4) 37 (25.2)
Don’t know 35 (20.5) 16 (36.4) 26 (37.1) 30 (20.4)

Dental attendance of children in the past year 0.27
Yes ** 119 (62.3) 25 (50.0) 47 (54.0) 94 (54.7)
No 72 (37.7) 25 (50.0) 40 (46.0) 78 (45.3)

Notes: *: No, including toothpaste without fluoride and did not use toothpaste. **: Yes, including dental
attendance within 6 months, 6 to 12 months, more than 12 months.

Table 3. Test linear trend in children’s dental caries among parental migration durations.

Variables

Parental Migration Durations (Months)
pNo <6 6–<12 ≥12

(n = 191) (n = 50) (n = 87) (n = 172)

Prevalence of caries, % *
Caries in permeant teeth 30.89 20.00 28.74 19.77 0.03
Caries in primary teeth 94.24 94.00 95.40 91.86 0.43
Total caries 94.76 94.00 95.40 91.86 0.31

Number of caries, mean **
Caries in permeant teeth (DMFT) 0.68 0.38 0.55 0.39 0.39
Caries in primary teeth (dft) 6.90 7.24 7.03 6.85 0.95
Total caries (DMFT + dft) 7.58 7.62 7.59 7.24 0.88

Notes: Caries was detected as both early enamel caries and dentine caries; DMFT: decayed, missing, and
filled permanent teeth; dft: decay, filled primary teeth; *: p-values by chi-squared test for Trend in Proportion;
**: p-values of Linear Regression to test a linear trend in the mean caries experience and parental migration
durations, which was a continuous variable (by month).

The goodness of fit of the model is summarized in Table 4. The chi-square statistic
for the model was 83.07 with 65 degrees of freedom (p = 0.07). In terms of goodness-of-fit
indices, RMSEA was 0.03, SRMR was 0.04, and GFI was 0.99, all suggesting an acceptable
fit. Overall, when considering all indices, the model performed relatively well.

Table 4. Goodness of fit measures of the model.

Fit Index Recommend Levels This Model

χ2/df <5.00 1.28
RMSEA <0.08 0.03
SRMR <0.08 0.04

GFI >0.90 0.99

χ2/df: the chi-squared fit statistic; RMSEA: root-mean-square error of approximation; SRMR: standardised root
mean square residual; GFI: goodness-of-fit statistic.
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4. Discussion

This study was conducted in rural China with a very high prevalence of LBC, where
parents had left for over a year, and elderly caregivers were at low socioeconomic status.
With poor oral health behaviours, especially sugar consumption, the children had a very
high prevalence and intensity of both primary and permanent teeth caries. Parental
migration was shown to be a significant determinant of permanent teeth caries through
sugar consumption. As expected, low SES led to different sorts of poor oral behaviours.
Finally, dental attendance was associated with primary teeth caries.

The present study showed a high prevalence of dental caries in all parental migration
groups. The prevalence of dental caries in rural school children in China was reported to
be consistently high [10,32]. The United Nations has included health and well-being as a
part of the Sustainable Development Goals (SDGs). However, the specified goal on oral
health including the prevalence of dental caries was not mentioned in the SDGs [33]. Caries
prevalence is high in China and worldwide [34]. There is a need to promote oral health
as the part of health and SDGs and also accelerate oral health development programs in
China and other countries.

Worldwide, it has been demonstrated that poor oral health is associated with low
SES. China has recently made good progress in economic development, but the oral health
status indicates that rural areas were lagging behind in economic growth. This may indicate
rural–urban development gaps, which is also elaborated by the high migration rate of the
parents in this study.

SES, a well-known factor affecting behaviors, played an important confounding role
in our results. Low SES was associated with parental migration (β = −0.35), but it was pos-
itively associated with sugar consumption and fluoride toothpaste use. This confounding
effect canceled out the crude association between parental migration and their behaviors
(Table 2). Using SEM, the independent effect of parental migration was demonstrated in our
analysis. Its effect on permanent dental caries was mediated through sugar consumption.
There are possible explanations for this relationship. The absence of parents may mean
children were taken care of by grandparents with poor parenting competence [35,36]. How-
ever, our SEM model had shown that caregivers’ oral health knowledge and awareness
had relatively little effect on sugar consumption. The other studies had reported that LBC
had emotional problems, which could lead to cravings for sugar [37,38].
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Permanent teeth caries is a serious problem, as it directly affects the mastication
function. As many as 30.9% of our subjects without parental migration had this problem. In
this study, the only confirmed risk factor was sugar consumption. Previous studies reported
that SES and dietary behaviours are directly associated with the number of primary teeth
caries (dmft) [19,39]. Our difference from them may be due to the fact that we broke down
the oral health behaviours, whereas the other two studies did not [18,20]. None of the other
studies included parental migration in the model [18–20,39].

Toothbrushing frequency and fluoride toothpaste use in this study had no potential
effect on dental caries. Perhaps the toothbrushing process was not well practised by
the children owing to poor oral health education. Improper use of fluoride toothpaste
such as short duration of brushing and excessive post-brushing water rinsing can lead to
inadequate protection by fluoride toothpaste [40].

Only primary tooth caries, the most common problem, was significantly related to
dental attendance in this study. On the one hand, none of the other oral health behaviours
had any significant effect. It could be explained by the same above-mentioned reasons for
permanent teeth caries. On the other hand, dental attendance may have a reverse causal
relationship with primary teeth caries. Those with more serious primary teeth caries were
more likely to seek dental care services.

Finally, with this complexity of the causal pathway, LBC and NLBC were remarkably
different in the SES backgrounds. Crude analysis showed that there was only one difference
in behaviors, namely, toothbrushing. In addition, the dental caries was different only in
the permanent teeth. These crude results were distorted by the confounding effect of SES.
Finally, most behaviors were not confirmed by SEM to be important intermediate factors,
except for sugary food consumption. The results imply that further study on the effect of
parental migration on children’s health outcomes should consider similar complex causal
pathways.

There was a limitation in the present study. Because this study did not use a random
sample of the total population, the prevalence of caries is confined to the area where parental
migration was common. The study design was cross-sectional, and any interpretation of
causation must be interpreted with caution.

5. Conclusions

Reaffirmation of poor oral health status in this rural area indicates the need to improve
the oral health system. Parental migration had an independent effect on oral health
behaviour (sugar consumption). Thus, this group needs special attention for the oral
health program.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph192013470/s1. Table S1: Variables in the path analysis
model; Table S2: CFA results on latent variables; Figure S1: Map of the research areas: rural areas
of the Yunnan province in China; Figure S2: Path analysis model between parental migration and
dental caries; Figure S3: A flow diagram of participants.

Author Contributions: Conceptualization, S.L., V.C., S.Z. and A.T.; methodology, V.C., A.T., S.Z. and
S.L.; investigation, S.L. and S.Z.; data curation, S.L.; formal analysis, S.L. and V.C.; writing—original
draft preparation, S.L.; writing—review and editing, V.C., A.T., S.Z. and S.L.; project administra-
tion, S.L.; funding acquisition, A.T. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by Thailand’s Education Hub for the Southern Region of ASEAN
Countries (No. TEH-AC 042/2018), Graduate School and Faculty of Dentistry, Prince of Songkla
University (670/1332).

Institutional Review Board Statement: The study was approved by the Research Ethics Committee
(REC), Faculty of Dentistry, Prince of Songkla University (EC6210-038).

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

https://www.mdpi.com/article/10.3390/ijerph192013470/s1
https://www.mdpi.com/article/10.3390/ijerph192013470/s1


Int. J. Environ. Res. Public Health 2022, 19, 13470 9 of 10

Data Availability Statement: Data is available from the corresponding author for reasonable reasons.

Acknowledgments: The authors wish to thank all the teachers, children and caregivers from the
primary schools.

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

References
1. National Bureau of Statistics of China (NBSC). Major Figures on 2020 Population Census of China; China Statistics Press:

Beijing, China, 2020.
2. United Nations Children’s Fund (UNICEF). Children “Left Behind”; United Nations Children’s Fund: New York, NY, USA, 2020.
3. United Nations Children’s Fund (UNICEF); National Working Committee on Children and Women (NWCCW); National Bureau

of Statistics of China (NBSC). Children in China: An Atlas of Social Indicators; United Nations Children’s Fund: Beijing, China, 2018.
4. United Nations Educational Scientific and Cultural Organization (UNESCO) Bangkok. Policy Briefs on Internal Migration in

Southeast Asia; United Nations Educational Scientific and Cultural Organization: Bangkok, Thailand, 2018.
5. Fellmeth, G.; Rose-Clarke, K.; Zhao, C.; Busert, L.K.; Zheng, Y.; Massazza, A.; Sonmez, H.; Eder, B.; Blewitt, A.; Lertgrai, W.; et al.

Health impacts of parental migration on left-behind children and adolescents: A systematic review and meta-analysis. Lancet
2018, 392, 2567–2582. [CrossRef]

6. Shi, H.; Wang, Y.; Li, M.; Tan, C.; Zhao, C.; Huang, X.; Dou, Y.; Duan, X.; Du, Y.; Wu, T.; et al. Impact of parent-child separation on
children’s social-emotional development: A cross-sectional study of left-behind children in poor rural areas of China. BMC Public
Health 2021, 21, 823. [CrossRef] [PubMed]

7. Wang, Q.; Liu, X. Peer victimization and nonsuicidal self-injury among Chinese left-behind children: The moderating roles of
subjective socioeconomic status and social support. J. Interpers. Violence 2021, 36, 11165–11187. [CrossRef] [PubMed]

8. Yang, Y.; Zheng, C.; Xie, M.; Yuan, S.; Zeng, Y.; Zhou, M.; Huang, S.; Zhu, Y.; Ye, X.; Zou, Z.; et al. Bullying victimization and
life satisfaction among rural left-behind children in China: A cross-sectional study. Front. Pediatr. 2021, 9, 671543. [CrossRef]
[PubMed]

9. Zhang, X.; Yang, S.; Liao, Z.; Xu, L.; Li, C.; Zeng, H.; Song, J.; Zhang, L. Prevalence and care index of early childhood caries in
mainland China: Evidence from epidemiological surveys during 1987-2013. Sci. Rep. 2016, 6, 18897. [CrossRef]

10. Du, M.Q.; Li, Z.; Jiang, H.; Wang, X.; Feng, X.P.; Hu, Y.; Lin, H.C.; Wang, B.; Si, Y.; Wang, C.X.; et al. Dental caries status and its
associated factors among 3- to 5-year-old children in China: A national survey. Chin. J. Dent. Res. Off. J. Sci. Sect. Chin. Stomatol.
Assoc. 2018, 21, 167–179.

11. Ji, Y.L.; Wang, Z.G.; Yang, B.S.; Sun, J.; He, J. Survey of oral health knowledge and habits of twelve years old left-behind children
in Henan province countryside. Chin. J. Sch. Health 2015, 23, 1185–1187.

12. Huang, Y.L.; Feng, X.; Zhang, W.L.; Han, W.Q.; Zhang, Y.H. Oral health knowledge and behavior of rural left-behind children in
Henan province. Chin. Sch. Health 2011, 32, 77–78.

13. Ji, Y.L.; Wang, Z.G.; Sun, J.; He, J. Oral health knowledge attitude and behavior among six-year-old left-behind rural children in
Henan Province. Chin. J. Sch. Health 2015, 36, 844–846, 850.

14. Ji, Y.L.; Wang, Z.G.; Yang, D.S.; Sun, J.; He, J. Analysis of the causes of permanent teeth and its influencing factors in 12-year-old
children left behind in rural areas of Henan Province. Chin. Sch. Health 2015, 36, 1906–1908.

15. Gan, M.F.; Gu, J.L.; Ye, C.; Tan, Z.B. Analysis on the status of caries among 12-year-old left-behind children and non-left-behind
children in Guigang City, Guangxi. Guangxi Med. J. 2017, 39, 1750–1751.

16. Qiu, R.; Li, Y.; Malla, M.; Yao, J.; Mo, D.; Dhakal, N.; Huang, H. Impact of parental migration on oral health outcomes of
left-behind school-aged children in Luchuan, southern China. BMC Oral Health 2018, 18, 207. [CrossRef] [PubMed]

17. FDI World Dental Federation. The challenge of oral disease—A call for global action. In The Oral Health Atlas, 2nd ed.; FDI World
Dental Federation: Geneva, Switzerland, 2015.

18. Qiu, R.M.; Lo, E.C.; Zhi, Q.H.; Zhou, Y.; Tao, Y.; Lin, H.C. Factors related to children’s caries: A structural equation modeling
approach. BMC Public Health 2014, 14, 1071. [CrossRef] [PubMed]

19. Qin, Y.; Zhang, R.; Yuan, B.; Xu, T.; Chen, H.; Yang, Y.; Hu, T. Structural equation modelling for associated factors with dental
caries among 3-5-year-old children: A cross-sectional study. BMC Oral Health 2019, 19, 102. [CrossRef]

20. Zhang, Y.; Li, K.Y.; Lo, E.C.M.; Wong, M.C.M. Structural equation model for parental influence on children’s oral health practice
and status. BMC Oral Health 2020, 20, 56. [CrossRef]

21. People’s Government of Qujing. Qujing Yearbook; Yunnan People’s Publishing House: Yunnan, China, 2018.
22. Statistical Bureau of Zhanyi. Zhanyi Yearbook; Yunnan Publishing Group: Yunnan, China, 2021.
23. Statistical Bureau of Huize. Huize Yearbook; Yunnan Publishing Group: Yunnan, China, 2021.
24. Statistical Bureau of Xuanwei. Xuanwei Yearbook; Yunnan Publishing Group: Yunnan, China, 2021.
25. Statistical Bureau of Yunnan Province. 2021 Yunnan Survey Yearbook, 1st ed.; Statistical Publishing House: Beijing, China, 2022.
26. Cheng, M.L.; Xu, M.R.; Xie, Y.Y.; Gao, X.L.; Wu, H.J.; Wang, X.; Feng, X.P.; Tai, B.J.; Hu, Y.; Lin, H.C.; et al. Utilisation of oral health

services and economic burden of oral diseases in China. Chin. J. Dent. Res. Off. J. Sci. Sect. Chin. Stomatol. Assoc. 2018, 21, 275–284.

http://doi.org/10.1016/S0140-6736(18)32558-3
http://doi.org/10.1186/s12889-021-10831-8
http://www.ncbi.nlm.nih.gov/pubmed/33926397
http://doi.org/10.1177/0886260519897346
http://www.ncbi.nlm.nih.gov/pubmed/31916475
http://doi.org/10.3389/fped.2021.671543
http://www.ncbi.nlm.nih.gov/pubmed/34408994
http://doi.org/10.1038/srep18897
http://doi.org/10.1186/s12903-018-0683-3
http://www.ncbi.nlm.nih.gov/pubmed/30537963
http://doi.org/10.1186/1471-2458-14-1071
http://www.ncbi.nlm.nih.gov/pubmed/25316607
http://doi.org/10.1186/s12903-019-0787-4
http://doi.org/10.1186/s12903-020-1048-2


Int. J. Environ. Res. Public Health 2022, 19, 13470 10 of 10

27. Zou, X.C.; Zhang, W.; Qian, Q.W.; Zhang, R.H.; Liu, J. Survey of dental service ability in Yunnan province. J. Kunming Med. Univ.
2016, 37, 35–40.

28. Yuan, C.; Wang, X.Z.; Sun, X.Y.; Wang, X.; Feng, X.P.; Tai, B.J.; Hu, Y.; Lin, H.C.; Wang, B.; Si, Y.; et al. Oral Health Status of
12-year-olds from Regions with and without Coverage of the National Oral Health Comprehensive Intervention Program for
Children in China. Chin. J. Dent. Res. Off. J. Sci. Sect. Chin. Stomatol. Assoc. 2018, 21, 299–306.

29. People’s Government of Qujing. Qujing Yearbook; Yunnan People’s Publishing House: Yunnan, China, 2020.
30. Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; The Guilford Press: New York, NY, USA, 2015.
31. World Health Organization (WHO). Oral Health Surveys: Basic Methods, 5th ed.; World Health Organization: Geneva,

Switzerland, 2013.
32. Quan, J.K.; Wang, X.Z.; Sun, X.Y.; Yuan, C.; Liu, X.N.; Wang, X.; Feng, X.P.; Tai, B.J.; Hu, Y.; Lin, H.C.; et al. Permanent teeth caries

status of 12- to 15-year-olds in China: Findings from the 4th national oral health survey. Chin. J. Dent. Res. Off. J. Sci. Sect. Chin.
Stomatol. Assoc. 2018, 21, 181–193.

33. Huang, Y.K.; Chang, Y.C. Oral health: The first step to sustainable development goal 3. J. Formos. Med. Assoc. 2022, 121, 1348–1350.
[CrossRef]

34. Wen, P.Y.F.; Chen, M.X.; Zhong, Y.J.; Dong, Q.Q.; Wong, H.M. Global burden and inequality of dental caries, 1990 to 2019. J. Dent.
Res. 2022, 101, 392–399. [CrossRef] [PubMed]

35. Li, B.; Adab, P.; Cheng, K.K. The role of grandparents in childhood obesity in China—Evidence from a mixed methods study. Int.
J. Behav. Nutr. Phys. Act. 2015, 12, 91. [CrossRef] [PubMed]

36. Morita, A.; Matsuyama, Y.; Isumi, A.; Doi, S.; Ochi, M.; Fujiwara, T. Association between grandparent co-residence, socioeconomic
status and dental caries among early school-aged children in Japan: A population-based prospective study. Sci. Rep. 2019, 9, 11345.
[CrossRef] [PubMed]

37. Farrow, C.V.; Haycraft, E.; Blissett, J.M. Teaching our children when to eat: How parental feeding practices inform the development
of emotional eating-a longitudinal experimental design. Am. J. Clin. Nutr. 2015, 101, 908–913. [CrossRef]

38. Braden, A.; Rhee, K.; Peterson, C.B.; Rydell, S.A.; Zucker, N.; Boutelle, K. Associations between child emotional eating and general
parenting style, feeding practices, and parent psychopathology. Appetite 2014, 80, 35–40. [CrossRef] [PubMed]

39. Uerlich, M.F.; Baker, S.R.; Day, P.F.; Brown, L.; Vettore, M.V. Common determinants of dental caries and obesity in children:
A multi-ethnic nested birth cohort study in the United Kingdom. Int. J. Environ. Res. Public Health 2021, 18, 12561. [CrossRef]

40. Marinho, V.C.; Higgins, J.P.; Sheiham, A.; Logan, S. Fluoride toothpastes for preventing dental caries in children and adolescents.
Cochrane Database Syst. Rev. 2003, 2003, Cd002278. [CrossRef]

http://doi.org/10.1016/j.jfma.2021.10.018
http://doi.org/10.1177/00220345211056247
http://www.ncbi.nlm.nih.gov/pubmed/34852668
http://doi.org/10.1186/s12966-015-0251-z
http://www.ncbi.nlm.nih.gov/pubmed/26122955
http://doi.org/10.1038/s41598-019-47730-3
http://www.ncbi.nlm.nih.gov/pubmed/31383895
http://doi.org/10.3945/ajcn.114.103713
http://doi.org/10.1016/j.appet.2014.04.017
http://www.ncbi.nlm.nih.gov/pubmed/24780349
http://doi.org/10.3390/ijerph182312561
http://doi.org/10.1002/14651858.CD002278

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Sampling Technique 
	Sample Sizes 
	Data Collection 
	Variables 
	Statistical Analysis 
	Data Management 
	Descriptive and Univariate Statistics 
	Structural Equation Modeling (SEM) 

	Ethics Statement 

	Results 
	Discussion 
	Conclusions 
	References

