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Abstract

Objective
To explore the effect of children’s migration on their oral health outcomes in multibeneficial kindergartens
in Jiangnan District, Nanning, China, and to provide a basis for improving the oral health of migrant
children.

Methods
A cross-sectional study was conducted among 470 children aged 5 years in Jiangnan District, Nanning,
Guangxi. A questionnaire was used to collect information on their demographic and socioeconomic
backgrounds, migration experience, eating habits, oral hygiene behaviours and utilization of dental care
services. Dental caries of primary teeth was examined using the decayed, missing, and filled teeth (dmft)
index recommended by the World Health Organization. Dental caries experience and oral health-related
behaviours were compared between migrant and resident children. The impact of children’s migration
attributes on their oral health outcomes was examined by univariate and multivariate analyses.

Results
Among the examined children, 52.3% were migrant children. The prevalence of caries among the children
in multibeneficial kindergartens was 78.3%, and the mean number of dmft was 5.73 ± 5.00. The
prevalence of caries was 81.7% for migrant children and 74.6% for resident children (p > 0.05). No
significant difference was found in the mean numbers of DMFT between migrant children and resident
children (5.96 ± 4.81 vs. 5.47 ± 5.20, p > 0.05). There were significant differences in the frequency of tooth
brushing and parental help with tooth brushing, typical use of fluoride, regular dental check-ups and
experience of dental fillings for caries between migrant and resident children (p < 0.05). The multivariate
logistic regression analysis showed that among the children with caries, the proportion of resident
children who had regular dental check-ups was 1.720 times higher than that of migrant children (95% CI 
= 1.155 ~ 2.560), and migrant children were more likely to have caries than resident children (OR = 3.313,
95% CI = 1.585 ~ 6.927).

Conclusion
Migration might be a significant predictive indicator for the poor utilization of dental care services by
children in multibeneficial kindergartens in Nanning, China.

Introduction
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Dental caries is one of the most prevalent diseases among children, and it is the largest global burden on
oral health; there are approximately 532 million children plagued by dental caries worldwide [1]. Severe
caries of the deciduous teeth not only affects the development of inherited permanent teeth but also
greatly harms the maxillofacial and general health of children. Therefore, early prevention and treatment
for deciduous dental caries is necessary.

Over the past few decades, China has undergone rapid economic development and urbanization. An
increasing number of rural adults have migrated to cities to seek job opportunities and better incomes to
support their families. Moreover, some children follow their parents to the cities; as a result, they are
called “migrant children”. Generally, migrant children are those under the age of 18 who leave their
residences with their parents to live in other places for more than 6 months without changing their
household registration (excluding the separation of people and households in municipal areas) [2].
According to the statistics of the Seventh National Census, the internal migrant population in China
reached approximately 376 million in 2020, accounting for 27% of the total population, and it increased
by 70% over the same period in 2010 [3]. In recent years, with the implementation of the two-child and
three-child policies, the number of migrant children has increased yearly, resulting in some social
problems that affect all aspects of society. However, at present, scholars at home and abroad mainly pay
attention to the educational and mental health issues of migrant children [4–6], whereas few studies
have focused on oral health status.

Multibeneficial kindergartens are nonprofit preschool educational institutions for solving the problems of
poor accessibility and affordability of kindergarten for preschool children; these institutions are run by
social organizations, state-owned enterprises, individuals and other social forces, which are encouraged
by local governments. These kindergartens are established in accordance with national standards and
supported by governmental subsidies, providing public welfare and universal services [7]. As
multibeneficial kindergartens are supported by government subsidies, they are less expensive. Therefore,
most migrant children attend such kindergartens. The coverage rate of multibeneficial kindergartens in
Jiangnan District, Nanning city, Guangxi, southern China, was approximately 65% by November 2019, and
the proportion of migrant children was high, even as high as 80% in some kindergartens. However, little is
known about the oral health status of migrant children in multibeneficial kindergartens.

The present study aimed to investigate the impact of migration on the dental caries and oral health-
related behaviours of children aged 5 in multibeneficial kindergartens in Jiangnan District, Nanning. A
caries status examination and a questionnaire survey on oral health-related behaviours were conducted.
The hypothesis of this study was that migrant children experience poor oral health outcomes due to their
migration compared with resident children who live in the same areas.

Materials And Methods

Study participants
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A cross-sectional study was conducted from December 2019 to January 2020 in ten multibeneficial
kindergartens in Jiangnan District, Nanning, Guangxi Province in southern China. The sample size for this
study was determined based on a previously reported caries prevalence of 81.5% among 5-year-old
children in Guangxi [8]. Therefore, the minimum required sample size was 363 kindergarten children.

To obtain a representative sample size, a two-stage sampling technique was employed. In the first stage,
ten kindergartens were randomly selected in Jiangnan District. In the second stage, a cluster sampling
method was performed. All of the children aged 5 in the ten selected kindergartens and their parents were
invited to participate in this study. Children who did not cooperate with an oral examination were
excluded.

The study protocol was approved by the Ethics Committee of Guangxi Medical University (No. 2019-006),
and written informed consent was obtained from the caregiver of each child in advance.

Data Collection

Information on children’s migration experience
In the study, migrant children were defined as children under the age of 18 who had left their residences
with their parents to live in the city for more than 6 months without changing their household registration
(excluding the separation of people and households in municipal areas) [2]. Two questions related to
children’s migration were evaluated: 1) the parents were asked about where their children’s permanent
residence was (local household residence or nonlocal household residence); and 2) for the children who
were not local household residents, their parents were asked how long their children had left their
residences with their parents to live in the city (≤ 2 months, 3–5 months, and ≥ 6 months).

Questionnaire survey
A questionnaire was conducted with the parents based on the Fourth Chinese National Oral Health Survey
Methods [8], the previous reference [9], and the dental caries risk assessment tool for 0- to 5-year-old
children recommended by the American Association of Pediatric Dentists [10]. The information collected
included the following: 1) the participant’s demographic and socioeconomic background, including sex,
single-child status, mother’s and father’s education level, and monthly family income; 2) the child’s
migration experience; 3) the child’s eating habits, including intake frequency of sugary snacks or
beverages at bedtime and sleeping with bottles containing sugary beverages; 4) the child’s oral hygiene
behaviours, including the age at which they started tooth brushing, frequency of daily tooth brushing, and
parental help with tooth brushing; 5) use of fluoride toothpaste; and 6) utilization of dental care services,
including typical use of fluoride and regular dental check-ups.

The questionnaire was pilot tested among 10 parents of 5-year-old children prior to this study. In this
study, the questionnaires were distributed to all children to take back home, and the parents completed
the questionnaires and then returned them to the teachers.
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Caries Examination
Clinical examinations were performed in the classroom under natural light with the children lying on a
desk and the examiner seated on a chair behind them. The examiner was trained and calibrated for
dental caries diagnosis based on the World Health Organization (WHO) Health Survey Methods for field
studies [11]. Caries status was recorded using the decayed, missing, and filled teeth (dmft) index for
primary teeth. An intraexaminer calibration was performed weekly. The intraexaminer kappa values for
numbers of dmft were > 0.85.

A child who had at least one tooth with caries filled was treated as an individual who had experienced
dental caries fillings, which was considered one measurement of the utilization of dental care services.

Statistical analysis
All data analyses were performed with SPSS statistical software v.25.0 (IBM, Armonk, NY, US).

The main outcome was children’s caries status (caries prevalence and number of dmft), eating habits,
oral hygiene behaviours, use of fluoride toothpaste, utilization of dental care services (including typical
use of fluoride, regular dental check-ups and experience with dental caries fillings), and parental oral
health knowledge and attitude about children’s oral health; the independent variable was migration status
(migrant children vs. resident children). First, the distribution of demographic variables, eating habits, oral
hygiene behaviours, use of fluoride toothpaste, utilization of dental care services and caries prevalence
were compared between migrant and resident children. Second, multivariate logistic regression analyses
were used to examine the potential relationship between the children’s migration experience and caries
prevalence, eating habits, oral hygiene behaviours, and utilization of dental care services, controlling for
demographic and other potential confounding variables. All tests were two-sided, and a p < 0.05 was
considered significant.

Results
Among the 578 parents of the selected children, 41 did not return the questionnaires, and 37 returned
incomplete questionnaires. Among the 500 children whose parents completed questionnaires, 30 were
not local household residents but rather had left their residences with their parents to live in the city for ≤ 
6 months; therefore, they were not migrant children. Thus, only 470 children whose parents completed
questionnaires were included in further analysis.

Among these 470 children, 246 (52.3%) were migrant children, and 224 (47.7%) were resident children.
There were significantly fewer migrant children who were single children than resident children (p < 
0.001). The education level of resident children’s parents was significantly higher than that of migrant
children’s parents (p < 0.001). The monthly income (per capita) of migrant families was lower than that of
resident families (p < 0.001, Table 1).
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More than one-third of the children consumed sugary snacks or sweet beverages frequently. A total of
82.8% of the children reported eating sugary snacks or beverages at bedtime, and 20.0% reported
sleeping with bottles containing sugary beverages. Almost one-third of them did not start brushing their
teeth until they were 3 years old. Only 29.7% of the children brushed their teeth twice per day; 69.1% of
them did not use fluoride toothpaste or did not know what fluoride toothpaste was. Only 14.9% of the
children typically used fluoride, and 31.7% had dental check-ups regularly. There were significant
differences in the distributions of the frequency of tooth brushing, parental help with tooth brushing,
typical use of fluoride and regular dental check-ups between resident and migrant children (p < 0.001).
Resident children had a higher frequency of tooth brushing, more parental help with tooth brushing, and
more typical use of fluoride than migrant children; moreover, migrant children had fewer regular dental
check-ups than resident children. Interestingly, there were no significant differences in the intake
frequency of sugary snacks, sugary snacks or beverages at bedtime, habits of sleeping with bottles
containing sugary beverages, age at which they started to brush their teeth or use of fluoride toothpaste
between resident and migrant children (Table 2).

Overall, the caries prevalence among the 470 children was 78.3% (n = 368), with a mean number of dmft
of 5.73 (SD = 5.00). There were no significant differences in the caries prevalence or number of dmft
between migrant and resident children (81.7% vs. 74.6%; 5.96 ± 4.81 vs. 5.47 ± 5.20; p > 0.05). Among the
368 children with caries, only 11.1% had dental caries filled, and fewer migrant children had dental caries
filled than resident children (5.5% vs. 18.0%, p < 0.001; Table 2).

As there were significant differences in the distributions of the frequency of tooth brushing, parental help
with tooth brushing, typical use of fluoride, regular dental check-ups and experience with dental caries
fillings, further analysis was performed for these variables.

After controlling for demographic and other potential confounding factors, children’s migration status
was not associated with their frequency of tooth brushing, typical use of fluoride or parental help with
tooth brushing but was significantly correlated with the children’s regular dental check-ups and experience
with dental caries fillings (p < 0.001). The proportion of resident children who had dental check-ups
regularly was 1.720 times higher than that of migrant children (95% CI = 1.155 ~ 2.560), and resident
children with caries were more likely to have had caries filled (OR = 3.313, 95% CI = 1.585 ~ 6.927)
(summarized in Tables 3–7).

Discussion
In this survey, the caries prevalence of 5-year-old children was 78.3%, and the mean number of dmft was
5.73, which was higher than that of children of the same age in the fourth National Oral Health Survey in
2015 (71.9%, 4.24) [12]. These results indicated that the caries prevalence in multibeneficial kindergartens
in Jiangnan District, Nanning, Guangxi, was severe. Studies have found that the caries prevalence among
5-year-old migrant children and rural urban migrants in different cities was higher than that among
resident children [13–15], but we did not find any differences in the present study. Although no significant
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difference was found between migrant children and resident children in caries prevalence, we should note
that the caries prevalence among migrant children (81.7%) was slightly higher than that among resident
children (74.6%), reminding us that we should pay more attention to the oral health of migrant children.

Oral health behaviours are an important factor that impacts children's oral health, and effective tooth
brushing is a good improvement method. The refined hand movements of young children are not very
developed, and parental help is needed to improve the efficiency of children’s oral hygiene behaviours,
such as tooth brushing [16]. Our present study found that the tooth brushing habits of migrant children
were not better than those of resident children and that migrant children received less help from their
parents in tooth brushing, which is consistent with the results of Wang [17]. The main probable reason for
this is that the parents of migrant children are busy making a living and have a low level of education,
resulting in a lack of awareness of their children’s oral health. Our study also demonstrated no significant
difference in the frequency of sugary snack intake between the two groups, but more than 60% of the
migrant and resident children consumed a sugary snack or beverage more than once a day, indicating
that action should be taken to prevent children from consuming excessive amounts of sugar, which is a
predictive risk indicator of deciduous tooth caries [18–19].

It has been reported that resident children have better utilization of dental care services [20], and similar
results were found in the present study. We also found that migrant children had fewer regular dental
check-ups and fewer caries filled. There might be two probable reasons for this. First, the migrant
population has lower health insurance coverage and is not familiar with local oral health service policies
[14]. Second, the utilization of dental care services is mainly related to family economic status [21], but
most migrant families are poor. The treatment expense for oral diseases may be a large burden for low-
income families, and children from high-income families are more likely to receive treatment for caries
[22]. Our study not only showed that migration and family income were associated with children’s
experience of dental caries fillings but also showed that the monthly income of migrant children’s
families was lower than that of resident children’s families, which further showed that migration might be
a considerable factor in the utilization of dental care services of children in multibeneficial kindergartens
in Jiangnan District in Nanning, Guangxi.

This cross-sectional observational study is one of the few studies that focuses on evaluating the effect of
children’s migration on their caries and oral health-related behaviours in primary schools in China. This
study is also one of our serial studies on migration on left-behind or migrant children’s oral health
outcomes, and our previous study showed that parental migration could be a significant risk factor for
caries development among 8- to 12-year-old school children in rural China [23]. Based on the sufficient
randomly selected sample and multiple regression analyses approach, this study provides new evidence
to support the potential association between children’s migration and poor utilization of dental care
services and urgent intervention needs for the migrant population. However, there were still some
limitations in this study. First, the data in this study were cross-sectional, which precludes drawing
inferences regarding the causal relationships between children’s migration and their oral health
outcomes. Further work on this topic should adopt a longitudinal approach. Second, considering that
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most of the migrant children were in the multibeneficial kindergartens, we only made a comparison
between migrant children and resident children in multibeneficial kindergartens, and further study should
consider children in nonmultibeneficial kindergartens.

Conclusion
In summary, our study provides new evidence that migration could be a predictive indicator of children’s
poor utilization of dental care services in multibeneficial kindergartens in Jiangnan District, Nanning,
Guangxi. There is a need for urgent interventions for the migrant population, and government
departments should invest more in public oral health projects in multibeneficial kindergartens to improve
the utilization of oral health services.

Abbreviations
dmft
decayed-missing-filled teeth
WHO
World Health Organization.
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Variables Total

N (%)

Migrant children

N (%)

Resident children

N（%）

P value

Sex       0.194

Boy

 

256 (54.5 141 (57.3) 115 (51.3)  

Girl 214 (45.5) 105 (42.7) 109 (48.7)  

Single child

 

      0.000

Yes 109 (23.2)  38 (15.4)  71 (31.7)  

No 361(76.8) 208 (84.6) 153 (68.3)  

Mother’s education       0.000

≤12 years 303 (64.5) 186 (75.6) 117 (52.2)  

>12 years 167 (35.5)  60 (24.4) 107 (47.8)  

Father's education       0.000

≤12 years 283 (60.2) 187 (76.0)  96 (42.9)  

>years 187 (39.8)  59 (24.0) 128 (57.1)  

Monthly family income (per capita)       0.007

<3000 RMB 170 (36.2) 103 (41.9)  67 (29.9)  

≥3000 RMB 300 (63.8) 143 (58.1) 157 (70.1)  

Total   246 (52.3%) 224 (47.7)  

“*” Chi-square test

Table 2. Comparisons of oral health-related variables between migrant and resident children (N=470)
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Variables

Total

N (%)

Migrant
children

N (%)

Resident
children

N (%)

 

p
value*

Frequency of sugary snack intake       0.352

≥ Once/day 294
(62.6)

149 (60.6) 145 (64.7)  

< Once/day 176
(37.4)

 97 (39.4) 79 (35.3)  

Frequency of sugary snack or beverage

intake at bedtime

      0.406

Often/occasionally 389
(82.8)

207 (84.1) 182 (81.3)  

Never 81 (17.2) 39 (15.9) 42 (18.8)  

Frequency of sleeping with a bottle

containing sugary beverages 

      0.853

Often/occasionally 94 (20.0) 50 (20.3) 44 (19.6)  

Never 376
(80.0)

196 (79.7) 180 (80.4)  

Age at which tooth brushing started       0.113

<3 years  238
(50.6)

116 (47.2) 122 (54.5)  

≥3 years  232
(49.4)

130 (52.8) 102 (45.5)  

Frequency of tooth brushing       0.023

<Once/day 71 (15.1) 46 (18.7) 25 (11.2)  

≥ Once/day 399
(84.9)

200 (81.3) 199 (88.8)  

Parental help with tooth brushing       0.008

No 77 (16.4) 51 (20.7) 26 (11.6)  

Yes 393
(83.6)

195 (79.3) 198 (88.4)  

Use of fluoride toothpaste       0.075

Yes 145
(30.9)

67 (27.2) 78 (34.8)  



Page 14/16

No/unknown 325
(69.1)

179 (72.8) 146 (65.2)  

Typical use of fluoride       0.012

No 400
(85.1)

219 (89.0) 181 (80.8)  

Yes 70 (14.9)  27 (11.0) 43 (19.2)  

Regular dental check-ups       0.003

No 321
(68.3)

183 (74.4) 138 (61.6)  

Yes 149
(31.7)

63 (25.6) 86 (38.4)  

Experience of dental caries fillings a
(N=368)

      0.000 b

0.000*

No 327
(88.9)

190 (94.5) 137 (82.0)  

Yes 41 (11.1) 11 (5.5) 30 (18.0)  

a A child who had at least one dental caries filled was treated as an individual who reported dental caries
fillings. b Chi-square test

Table 3. Summary of logistic regression analysis of the factors related to children’s frequency of tooth
brushing per day (N=470)

Variables Frequency of tooth brushing

(<once/day vs. ≥ once/day) *

Adjusted OR p value

(95% CI)

Mother’s education    

≤12 years 1.00 (reference)  

>12 years 1.906 (0.964-3.769) 0.064

Monthly family income (per capita)    

<3000 RMB 1.00 (reference)  

≥3000 RMB 1.848 (1.071-3.188) 0.027

*In the multiple logistic regression analysis, “<once/day” was set as the reference category.
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Table 4. Summary of logistic regression analysis of the relationship between child’s migration status and
parental help with tooth brushing (N=470)

Variables Regular dental check-ups

(No vs. Yes)*

Adjusted OR p value

(95% CI)

Father’s education    

≤12 years 1.00 (reference)  

>12 years 3.227 (1.721-6.049) 0.000

Monthly family income (per capita)    

<3000 RMB 1.00 (reference)  

≥3000 RMB 2.213 (1.321-3.707) 0.003

*In the multiple logistic regression analysis, “No” was set as the reference category.

Table 5. Summary of logistic regression analysis of the relationship between child’s migration status and
typical use of fluoride (N=470)

Variables Typical use of fluoride

(No vs. Yes) *

Adjusted OR p value

(95% CI)

Child’s migration status    

Migrant child 1.00 (reference)  

Resident child 1.624 (0.948-2.783) 0.077

Mother’s education    

≤12 years 1.00 (reference)  

>12 years 2.073 (1.220-3.520) 0.007

*In the multiple logistic regression analysis, “No” was set as the reference category.
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Table 6. Summary of logistic regression analysis of the relationship between child’s migration status and
regular dental check-ups (N=470)

Variables Regular dental check-ups

(No vs. Yes)

Adjusted OR p value

(95% CI)

Child’s migration status    

Migrant child 1.00 (reference)  

Resident child 1.720 (1.155-2.560) 0.008

Sex    

 Boy 1.00 (reference)  

 Girl 1.556 (1.046-2.314) 0.029

 

Table 7. Summary of logistic regression analysis of the relationship between child’s migration status and
experience of dental caries fillings (N=368)

Variables Experience of dental caries fillings

(No vs. Yes)

Adjusted OR p value

 (95% CI)

Child’s migration status    

Migrant child 1.00 (reference)  

Resident child 3.313 (1.585-6.927) 0.001

Monthly family income (per capita) - -

<3000 RMB 1.00 (reference)  

≥3000 RMB 3.101 (1.246-7.719) 0.015


