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�e study aims to examine correlations between nutrition status with di�erent factors and dental caries of preschool children in
rural areas of Vietnam. A big data based on a total of 690 children (356 boys and 334 girls), aged 2–5 years, living in Van Xuan
commune, were thoroughly analyzed. Oral examinations were performed by dentists with the assistance of nursery teachers and
the research team. Caries was diagnosed using criteria established by the International Caries Detection and Assessment System
(ICDAS). �e examined children and their parents responded to questions pertaining to dental hygiene practices. �e nutrition
status of preschool children was determined by theWorld Health Organization (WHO) standards in 2006.�ere are factors which
have e�ects on the malnutrition status of children in the research. �e prevalence of dental caries also contributed importantly to
assess children’s development. In this study, the stunting groups have a higher ratio of caries compared to the others. Children’s
morphology and nutritional status are associated with dental caries among the preschool children in Van Xuan commune, Vinh
Tuong district, Vinh Phuc province.

1. Introduction

Many studies on humans proved that early malnutrition
a�ects the formation of tooth and also increase liability for
dental caries [1, 2]. Dental caries is de�ned as the existence of
one or more decayed surfaces in any tooth. �e etiology of
this chronic disease was found to be the accumulation of
plaque in the roots of the teeth or on the enamel surface that
causes continuous damage to the enamel and dentin [3].
Plaque contains cariogenic bacteria, such as Streptococcus
mutans, Lactobacilli, and Actinomycetes. In-deep patho-
logical studies have found that dietary consumption (such as

higher consumption of free sugars), malnutrition, and host
factors strongly in¡uence dental caries, which eventually
causes aches and restlessness and reduces growth hormones
in children [4, 5].

Poor oral health can cause various disadvantages to
children’s nutrition, growth, and development. �us, it is
necessary to identify the risk factors and take precautions for
childhood caries. Public Health England [6] showed the
correlation between obesity and dental caries, and Oliveira
et al. [4] justi�ed that dental caries was associated with social
factors and nutritional status. Dung and Tuan [7] showed
81.4% of children with dental caries in 7775 children were
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4–8 years. Gerdin et al. [8] and Hooley et al. [2] indicated
that the dental caries status was in direct proportion to
weight. In another work, Shen et al. [9] showed that dental
caries had terrible effects on the development of children’s
height and nutrition status. Children’s malnutrition often
has many serious consequences, both physically and men-
tally. Children’s stunting and being underweight is one of
the fastest indicators reflecting their health and development
status.

According to theWHO standards, there are four levels of
both stunting and underweight malnutrition: low, average,
high, and very high levels [10]. 'e dataset of malnutrition,
dental caries status, and correspondence analysis was per-
formed using SPSS 11.5 software.

Preschool children in Vietnam suffer from a “Double
Burden” of malnutrition, in which the percentages of
stunting, underweight, and wasted are still high (25.9%,
15.3%, and 7.9%, respectively). Meanwhile, the rate of
obesity is increasing [7, 11]. 'is situation is popular in
many places in developing countries, especially areas where
economic development is starting, for example, Van Xuan
commune, Vinh Tuong district, Vinh Phuc province.
'erefore, the aim of the present study is to examine the
relationships between dental caries and malnutrition status
(other factors) in preschool children, aged 2–5 years, in Van
Xuan commune, Vinh Tuong district, Vinh Phuc province.

2. Methods

A total of 690 preschool children aged 2–5 years, 356 boys
(51.6%) and 334 girls (48.4%), and their parents living in Van
Xuan commune, Vinh Tuong district, Vinh Phuc province,
Vietnam, were examined. 'e children and their parents
were recruited at three nursery schools. Babysitters
(teachers) worked as partners of research, explained to the
parents and children about the purpose and process of this
research, and asked them if they agreed to participate. 'e
teachers also accompanied the children during examina-
tions. Before participating in the study, parents provided
written consent and child assent for participation in the
study.

None of the children were found to have an unusual
indicator, so all collected data were used to analyze in this
research. 'e indicators, such as date of birth, date of ex-
amination, sex, weight, and height of children, were inputted
to the WHO AnthroPlus software which output the age of
children and some nutritional indices to help assess the
nutritional status of the children. Based on all output data by
theWHOAnthroPlus software, SPSS 11.5 software was used
to statistically evaluate the relationships between malnu-
trition and dental caries of the children in the study. Fur-
thermore, some socioeconomic factors also were added to
the SPSS 11.5 software to analyze the effect on nutrition and
caries in children. Pearson correlation (r) was used to find
the relation between the nutrition status and dental caries. In
it, the value represents the strength of this relationship
according to the following criteria [12]:

|r|< 0.1: very weak relationship

|r|< 0.3: weak relationship
|r|< 0.5: moderate relationship
|r|≥ 0.5: strong relationship

2.1. Data Collection. Using prepackaged sterilized oral ex-
amination kits, a trained dentist examined children for dental
caries and periodontal conditions. 'ese examinations were
performed in accordance with the ICDAS standards. In
addition, the parents of children were administered a ques-
tionnaire that elicited demographic characteristics and in-
formation about oral hygiene practices, the amount and
timing of dietary consumption, frequency of dental ap-
pointments, and parental evaluation of the child’s teeth. 'e
dental caries was determined based on the ICDAS [13].

Anthropometric indicators including weight and height
for each age were collected. 'e body mass index (BMI) of
each individual was calculated, while the nutritional status
was determined according to the WHO standards in 2006.

3. Results and Discussion

Data derived from questionnaires and dental examinations
were screened for abnormalities in any basic health indi-
cators of any children.

Distributions of age and sex for the preschool children
are given in Table 1. Of 690 children, 51.6% are male and
48.4% are female.'e number of 2-year-old children of both
two sexes is the lowest in the study, and 92.7% of the research
is performed on 3–5 years old.

Height and weight by age and sex of the preschool
children are shown in Figure 1. 'e means of height and
weight of boys were significantly higher than those of girls.
'ese results suggest that normal development compared to
other children in Vietnam is dominant. 'e averages of
height and weight of children in this study were similar to
the WHO standards for children of the same age and sex.
'e one increased fastest at the age of 3-4 years (height
increased by 9.1 cm and weight increased by 2.3 kg).

3.1. Nutrition Status. 'e distribution of stunting malnu-
trition status in preschool children is given in Table 2.
According to the WHO standards, the overall proportion of
stunting of children in our study was at a low level. Table 2
provides that the rate of stunting malnutrition of children
aged 2 and 3 years was at average levels of 28.0% and 28.8%,
respectively. On the other hand, the properties of groups of 4

Table 1:'e percentage of the participated children by age and sex.

Age
Boy Girl

n % n %
2 22 3.2 28 4.1
3 112 16.2 96 13.9
4 110 15.9 94 13.6
5 112 16.2 116 16.8
Natural numbers (n) indicate the number of children in groups; the
decimals indicate the percentages of the groups.
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and 5 years old were low levels of 11.8% and 12.3%,
respectively (Table 2).

'e overall low weight of children in our study was
found to be underweight, in which the proportion of
underweight children in the group aged 2–4 years was at a
low category (4.0–8.7%) and the rate of underweight chil-
dren in the group of 5 years old was at the normal class with a
lightweight ratio of 14.0% (Table 2).

Based on BMI-for-age, the proportion of wasted and
obese children was found in low category. 'e average fre-
quency of children residues of the 5 years old group had the
highest standard of malnutrition with a wasted ratio of 6.1%
and the lowest was the 3 years old group with an incidence
rate of 1.9% (Table 2). 'e overweight rate of children at 2
years old was the highest (20%), but none of them were obese.
Overweight ratios in other groups were 1.9%, 2.9%, and 7.9%

88.2

94.2

103.3

109

87.4
92.3

101.4

107.2

87.8
93.3

102.4

108.1

13.2
13.8

16

17.9

12.8

13.5

15.9

16.5

12.9

13.7

16

17.2

10

12

14

16

18

20

50

60

70

80

90

100

110

120

2 3 4 5

W
ei

gh
t (

kg
)

H
ei

gh
t (

cm
)

Age (Years old)

Height boy
Height girl
Height both

Weight boy
Weight girl
Weight both

Figure 1: Average height (bars) and weight (lines) by sex and age of preschool children.'e data for both sexes are presented with standard
deviations.

Table 2: Nutritional status of children.

Nutritional status of children based on height-for-age
Stunting Normal

Age n % n %
2 14 28.0 36 72.0
3 60 28.8 148 71.2
4 24 11.8 180 88.2
5 28 12.3 200 87.7

Nutritional status of children based on weight-for-age
Underweight Normal

Age n % n %
2 2 4.0 48 96.0
3 18 8.7 190 91.3
4 10 4.9 194 95.1
5 32 14.0 196 86.0

Nutritional status of children based on BMI-for-age
Wasted Normal Overweight risk Overweight Obesity

Age n % n % n % n % n %
2 2 4.0 22 44.0 16 32.0 10 20.0 0 0.0
3 4 1.9 168 80.8 24 11.5 4 1.9 8 3.8
4 4 2.0 172 84.3 20 9.8 6 2.9 2 1.0
5 14 6.1 196 86.0 0 0.0 18 7.9 0 0.0
Natural numbers (n) indicate the number of children in groups; the decimals indicate the percentages of the groups.
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for the groups of 3, 4, and 5 years old, respectively.'ere were
ten children (4.8%) who were determined to be obese, and
they were only in the 3 and 4 years old groups.

3.2. Some Factors Related to Nutrition Status. Based on
answers to the questionnaires, some factors are related to the
nutrition status of children given in Table 3, including the
job of parents, educational level of parents, the number of
children in a family, using water resources, and regularly
eating sugar sweet.

Job is a factor related to families’ economy, so it indirectly
affects the nutrition status of children. For children whose
parents were farmers, the risk of them being underweight and
stunting was 1.6 and 1.2 times higher than those whose
parents worked as government officers and business in this
study, respectively. In addition, the education level of parents
also was a trouble with the nutrition status of their children.
Parents with high educational levels often have a better
understanding and knowledge regarding taking care of nu-
trition for their children. In our research, the percentage of
underweight children was 2.3 times higher than the children
whose parents have an education level below the secondary
school. Furthermore, families that have many children often
do not take good care of kids’ nutrition, especially those in
poor areas. Table 3 provides that the underweight kids who
live in families which havemore than three children had a risk
of the one and were 1.5 times higher than the families that
have less than two children. 'e water source is also a serious

Table 3: Some factors related to nutrition status.

Job of parents Nutrition status
Underweight Normal Stunting Normal

Farmer 50 456 96 410
Gov. officer, business 12 172 30 154
OR (95% CI) 1.6 (0.82–3.02) 1.2 (0.8–1.9)

Educational level of parents
Underweight Normal

Below secondary school 8 38
Above secondary school 54 590
OR (95% CI) 2.3 (1.02–5.18)

'e number of children in a family
Underweight Normal

More than three 22 170
One or two 40 458
OR (95% CI) 1.5 (0.9–2.6)

Using water resource
Underweight Normal

Natural 6 44
Treated 56 584
OR (95% CI) 1.45 (0.6–3.5)

Regularly eating sugar sweet.
Overweight/obesity Normal

Regularly 24 484
Do not or rarely 6 176
OR (95% CI) 1.45 (0.6–3.6)

Table 4: Dental caries of children in the study.

Dental caries by age of children in the study
Dental
caries Normal

Age n % n %
2 20 40.0 30 60.0
3 148 71.2 60 28.8
4 158 77.5 46 22.5
5 166 72.8 62 27.2
Total 492 71.3 198 28.7
'e dental caries status of malnutrition children in the study

Dental
caries Normal

Nutritional status n % n % P

Stunting 80 63.5 46 36.5 <0.05
Underweight 38 61.3 24 38.7 >0.05
Wasted 14 58.3 10 41.7 >0.05
Overweight/obesity 28 58.3 20 41.7 >0.05
Natural numbers (n) indicate the number of children in the groups; the
decimals indicate the percentages of the groups.

Table 5: Parent’s care about the dental issue of children.

Brushing teeth of children with or without help from parents per
day

1 time 2 times More than 2 times None
224 390 48 28
Checking the dental status of kids per year (self-evaluation and by

the dentist)
1 time 2 times More than 2 None
210 238 128 114

Do the children have bad teeth?
Yes No No answer Not sure
234 432 22 2
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problem with the children’s physical health. 7.2% of the
families were using natural water sources in their daily lives.
For children of these families, the risk of being underweight
was 1.45 times higher than that of the others. Related to the
overweight-obesity status in this study, Table 3 also provides
that 44.6% of children regularly eat sugar sweets. 'ese
children have a risk of overweight/obesity that was 1.45 times
higher than those who do not or rarely eat sugar sweets.

3.3. Nutrition Status and Dental Caries. In our study, the
overall rate of dental caries among preschool children was
71.3%, and it varied within other groups. Only 40% of 2 years
old children had dental caries, which was much lower than
the older ones.

'e percentage of dental caries of children in the age
groups of 3, 4, and 5 years old was 71.2%, 77.5%, and 72.8%,
respectively (Table 4). 'e rate of dental caries in children
aged 2 years was low, and the frequency of dental caries in
children aged 3–5 was found at a moderate level [14]. 'e
rates of dental caries in 4 categories of stunting, underweight,
wasted, and overweight/obesity was 63.5%, 61.3%, 58.3%, and
58.3%, respectively (Table 4). 'e children with malnutrition
have a higher ratio of dental caries in this study (statistically
significant is the difference in the stunting group, p< 0.05).

3.4. Parent’s Care on the Dental Issue. Based on further
investigation of dental issues of children, we found that 662
(95.9%) children brushed their teeth at least once per day
(Table 5). However, 132 parents (19.1%) thought their
children did not have bad teeth, but in fact, their children
had dental problems. 'ere are 440 (63.8%) recruited
children who had at least one bad tooth or more, with only
20 among them with the worst dental status [13]. Inter-
estingly, only 234 parents (33.9%) reported that their chil-
dren had a dental problem. Additionally, 114 children had
never been checked for their dental status (Table 5).

Correlations between dental caries and the nutrition
status of the children in this research were assessed by using
the SPSS 11.5 software. 'e result is given in Table 6.

Table 6 provides that dental caries and weight-for-age of
the children do not correlate (p> 0.05). Meanwhile, both
height-for-age and BMI-for-age have a weak correlation
with dental caries in this study (|r|< 0.3, p< 0.05). Our result
is similar to the result of one of the research studies per-
formed by Public Health England [6], which shows weak to
average correlation between the increasing proportion of
obesity and dental caries in children.

'e sex ratio of children in our study was close to the
human natural birth ratio and differed national birth ratio in
Vietnam, in which 108 boys to 100 girls in the year 2019 was

higher compared with previous years. Babies normally stay at
home with their grandparents or babysitters up to 2 years old
or even later. However, they have to spend at least one year to
learn characters and numbers before primary school. 'is
explains the high percentage of children at 4 or 5 years old.

'e rate of overweight and obesity in children in our
study (6.5%) was higher than that reported by the local
authority of the Vinh Phuc province (4.7%), although these
values were lower than nationwide (7%) values, reflecting
the dual dietary burden of a developing country. 'e
stunting condition was correlative with the higher devel-
opment of dental caries (63.5%), which is similar to another
study [15, 16]. Malnutrition could cause dental caries
through the impact of tooth enamel formation and chil-
dren’s chewing ability [11]. 'e direct effect of dental caries,
pain, and gingivitis is related to the child’s ability to eat, and
it leads to a poor diet, which contributes to slow weight gain
and height increase [1, 17].

Overall, dental caries among children in our study was
71.3%, which ranked as a moderate level according to the
WHO classification. A bad tooth at level 2 or 3 (in a 3-level
system) can be easily recognized by any parent. But a high
percentage of parents are unaware of their children’s status,
and the children never even had a dental check, showing that
parent’s care is the most important factor to maintain a good
dental status for children in the rural areas of Vietnam,
raising the need of social education for dental care in
children.

4. Conclusions

'e research used the WHO standards in 2006 to assess
nutrition status and ICDAS to analyze caries. SPSS 11.5
software was used to analyze datasets and found a rela-
tionship between malnutrition status and dental caries and
some factors of preschool children. 'e result of this study
showed that the stunting, underweight, and wasted status of
preschool children were, respectively, 18.3%, 9%, and 3.5%
(low categories). 'e mean of the dental caries rate of the
children was 71.3% (average categories). 'e factors related
to the malnutrition status include the job of parents, edu-
cational level of parents, number of children in a family,
using water resources, and eating sugar sweets. 'e stunting
groups have a higher ratio of dental caries compared to the
other groups. Parent’s care is the most important factor to
maintain a good dental status for children in the rural area of
Vietnam; therefore, social education for dental care in
children is a need. We suggest that there are need for im-
portant measures to reduce dental caries in Vietnamese
preschool children in Van Xuan commune and rural
communities with similar characteristics.

Table 6: Correlation between dental caries and malnutrition status.

Weight-for-age Height-for-age BMI-for-age
Dental caries status Pearson correlation (r) −0.070 −0.08 0.115

P 0.068 0.032 0.002
N 690 690 690
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