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Abstract
Dental caries is one of the most common dental health problems in children in Indonesia.
Untreated caries can cause pain and discomfort during eating activities, so it will affect the body
mass index (BMI). The purpose of this study was to determine of dental health with BMI, and
dentomaxillary growth and development in children aged 3-6 years.
This study used a cross section method. Subjects were 103 children consisting of 54 boys and
49 girls from Yahya Kindergarten, Bandung. This study was a descriptive research using a survey
technique with cross-sectional design. Physical examination such as body weight and height, TMJ
condition and intra oral examination to determine dental health status and dentomaxillary growth
and development were performed on the samples.
The results showed the average BMI of boys was 15.69 with average dental health status (def t): 3.56. Average BMI in girls: 15.13 and average def-t: 2.38. Dentomaxillary growth and
development were shown by malocclusion in 31 children (30.10%) consisting of 17 girls (16.51%)
and 14 boys (13.59%). The most prevalent types of malocclusion were class 2, found in 17 children
(16.51%). Crossbite was found in 9 children (8.73%), crowding 3 children (2.92%). Deep bite was
seen in 2 children (1.94%). Fusion of teeth was found in 2 children (1.94%) and
Temporomandibular disorder (clicking) was observed in 3 children (2.91%).
The conclusions of this study are, children aged 3-6 years have an average def-t of 3.15 while
the average BMI is normal (15.53), 2 fusion of teeth (1.94%), 3 Temporomandibular disorder
(2.91%) and 31 cases of malocclusion (30.10%),
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Introduction
According to WHO, dental and oral health
are associated with general health. 1 Caries is a
process of demineralization in hard tissue of the
teeth and is followed by damage to its organic
material. Factors affecting caries are the host,
substrate, microorganism, and time. Dental
caries can damage the teeth irrespective of age,
culture, ethnicity, and socio-economics status.2
Dental caries is one of the most common
dental and oral diseases found in the community.
According to WHO the prevalence of dental
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caries in children in industrialized countries is 6090% of the population.3 Dental caries in children
under five is estimated to be quite high and can
cause pain and discomfort in eating activities,
resulting in decreased appetite that can affect the
body mass index.4
Nutrition is defined as food intake related
to the body's need for nourishment.5 Adequate
nutrition includes the quality, quantity, and ability
of the body to use it properly to meet the
demands of the body's metabolism. 6 Adequate
nutrition is vital for running the biochemical
activities of a child’s growth and nutrition.
Nutritional deficiencies can affect overall body
condition, since dental and oral health are
interconnected with each other. 7 The nutritional
status of children between the ages of 3 and 6
years old may be assessed using body mass
index (BMI). The purpose of this study is to
discover the association between dental health
and BMI, and dentomaxillary growth and
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development in children aged 3-6 years old at
Yahya Kindergarten in Bandung, Indonesia.
Materials and methods
This was a descriptive research
employing a customized survey. There were 103
children, consisting of 54 boys and 49 girls.
Various examinations including body weight and
height; temporo-mandibular examination; intraoral examination to determine dental health (deft), occlusion, fusion of teeth and clicking were
performed. Nutritional status was assessed
based on the BMI. This study categorized the
BMI into 3 groups: underweight, normal and
overweight. The data were then tabulated and
analyzed.
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underweight children and those of normal BMI
have average def-t values of 3.58 and 3.35
respectively, 46 children are free from caries.
Table 5 shows that out of 78 children with normal
BMI, 41.03% have very low def-t values, 12.82%
have low def-t, 11.54% have medium def-t and
34.61% have high def-t values, indicating poor
oral health.

Table 4. Average of dental health status (def-t)
in each category BMI.

Results

Table 1. Sample distribution based on gender.

Table 5. Characteristics of dental health status
(def-t) in normal BMI.

Table 6. Characteristic of dental anomalies.
Table 2. Characteristics of nutritional status.

Table 3. Average of dental health status (def-t)
in boy and girl

Table 7. Characteristic of temporomandibular
disorder.

Table 1 describes the demographic
characteristics of the study. The samples consist
of 103 children: 54 boys (52.43%) and 49 girls
(47.57%). Table 2 describes the nutritional status
of the children in the study. In general, children
between the ages 3-6 years old have normal BMI
78(75.8%); 12 children are underweight (11.6%),
and 13 children are overweight (12.6%). Table 3
shows that the average dental health status of
the boys is higher (worse) dan the girls.
Table 4 shows the average def-t of 2.15
is found among overweight children, which is the
lowest def-t in the overall sample. While

Table 6 shows dental anomaly, namely
fusion of teeth 6.1-6.2 (girl, 3 years old) and
fusion of teeth 8.1-8.2 (girl, age 5 years), are
found in 2 children (1.94%). Table 7 shows the
characteristics of temporo mandibular disorder
(TMD), 3 children have clicking related to bad
habits; thumb sucking, underweight BMI, and
malocclusion, namely there are 2 children with
class 1 malocclusions, and 1 child with class 2
malocclusions. The prevalence of TMD is 3
(2.91%), while another research mentioned that
the prevalence of TMD in children is around
6%.8,9
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Table 8 shows that 31 children (30.10%)
have malocclusion, consisting of 17 girls
(16.51%) and 14 boys (13.59%). The commonest
type of malocclusion is class 2 malocclusion
(16.51%) reported in equal numbers of boys and
girls. Crossbite is found in 9 children (8.73%),
comprised of 7 girls and 2 boys. Crowding is
found in 3 children (2.92%), comprised of 2 boys
and 1 girl. Deep-bite is found in 2 boys (1.94%).

Table 8. Characteristic of malocclusion.
Discussion
The sample of the study were 103
children consisting of 54 boys and 49 girls from
Yahya Kindergarten, Bandung, aged 3-6 years.
The results of this study show the average def-t
in children aged 3-6 years is 3.56 (± 3.98) (table
2). This means that a child aged 3-6 years has
around 1-7 teeth with caries. The reason for this
condition is that the children aged 3-6 years in
Yahya Kindergarten are still lack of awareness in
carrying out dental treatment for caries.
Prevention is deemed important to prevent worse
condition of the oral and dental health of these
children. 10,11
Table 2 shows the BMI distribution and in
general, children between the ages 3-6 years old
have normal BMI 78 (75.8%), 12 (11.6%) are
underweight, and 13 are overweight (12.6%).
This result is consistent with the outcomes of the
Indonesian Basic Health Research (RIKERDAS)
in 2013, that the majority of Indonesian children
have normal nutritional status (70%). 12 About BMI
results, the average nutritional status of boys:
15.69 (± 2.38) with an average dental health
status (def-t): 3.56 (± 3.98). Average nutritional
status in girls: 15.13 (± 2.38) and average dental
health status (def-t): 2.38 (± 4.19). The overall
result of this study is that children 3-6 years old
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have an average dental health status (def-t) of
3.15 (± 3.89), while the average BMI is normal
15.53 (± 2.45). The highest nutritional status is
found in girls: 24.07 with free caries, and the
lowest nutritional status is also in girls: 11.45 with
9 caries. The highest dental health status (def-t)
is found in boys: 15, while the condition of free
caries is found both in boys and girls as many as
46 people (44.66%).
The results of this study also show that
there are differences of def-t between the BMI
group. The group of children who are
underweight have higher def-t if compared to
normal weight and overweight. This is reliable
with a study by Benzian (2011), saying that
children with caries have high risk in decreasing
BMI.13 Toothache will cause difficulties in
chewing all the desired food. If this situation is
allowed to continue, it will interfere with nutrient
intake. Poor nutritional intake will affect the
weight of the children, and low BMI will become
the consequence.12
The children who are underweight have
higher def-t (table 4), this result is in accordance
with research by Mohamadi's (2012), saying that
children with growth and development of the
body may be related to dental health, diet and
metabolic factors.14 Children with many dental
cavities will suffer from poor mastication, than
food is difficult completely absorption in the
intestine. If this condition is allowed to continue, it
will less nutrient and interfere metabolism. Table
3 shows that boys have worse dental health
status (def-t) than girls, meaning that girls have
better dental health status than boys. In this
study it is seen that girls have lower caries than
boys, probably because girls are more obedient
to parents, and have concern for appearance.
When they realize that their teeth have holes,
they try to convey them immediately to their
parents. This research is in accordance with the
study of Mamai et al. 2016 that girls have lower
caries than boys, because girls mature quicker
than boys and have concerns for appearance.15
The results of the study are not in accordance
with Shafer's study, which found that both girls
and boys had the same average dental health
status (def-t).16 Girls are more compliant and
concerned about their appearance. Thus, when
they realized they had cavities, they would notify
their parents immediately.

Page 716

Journal of International Dental and Medical Research ISSN 1309-100X
http://www.jidmr.com

As seen in table 4, children 3-6 years old
with overweight BMI, have dental health status
(def-t) 2.15 where this is the lowest def-t ratio
compared to other nutritional status. In normal
BMI, dental health status (def-t) is 3.35, while
children who have underweight nutritional status
have def-t 3.58. Furthermore 12 children with
underweight nutrition had an average deft of 3.58,
but there are also 5 underweight children who
have free caries. A total of 78 children with
normal nutrition (BMI) have an average caries of
3.35, but there are 30 children who have normal
nutritional status with free caries. There are 13
children who have overweight BMI and have deft 2.15, nevertheless there are 9 people who have
free caries. It can be seen that there is a
relationship between caries and BMI, the greater
BMI, the smaller def-t. This suggest that there
may be an inverse relationship between caries
and BMI.
Dental anomalies found in this study is
fusion of teeth 61-62 in girls of age 3 years old,
and fusion of teeth 81-82 in girls of age 5 years
old, so the prevalence is found in 2 children
(1.94%). Fusion of primary teeth is prevalent in
primary dentition with the incisors being more
affected and is usually incomplete and results in
a large tooth crown. The prevalence of fusion
teeth is apparently in accordance with the study
of Acikel et all, that in the caucasian race the
prevalence of fusion teeth in primary teeth is 0.11.6% .17 Temporomandibular disorder is found in
3 children (2.91%). The form of the disorder is
clicking. This clicking is related to bad habits
such as thumb sucking, underweight BMI, and
malocclusion. 2 children with clicking have class
1 malocclusion, and 1 child with class 2
malocclusion. According to another research, the
prevalence of temporomandibular disorder in
children is around 6%. 9, 11
In the primary teeth that have proximal
caries, tooth migration can occur from the
posterior to the anterior where this may be due to
the anterior force component of occlusal force. 18
This suggests that the growth and development
of bone in children is disturbed due to reduced
tooth contact as an anchorage space in
occlusion. Malocclusion may be caused by bad
habits such as thumb sucking, nail biting, use of
pacifiers and biting into objects. If the primary
teeth are free of caries, there is little chance of
malocclusion. However, in this study, among
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those free from caries, 7 children (6.80%) have
malocclusion.
This
suggests
that
the
malocclusion may have been hereditary (class 3:
4 girls, class 2: 2girls, 1 boy). This is in
agreement with the expert opinion that the
etiology of malocclusion is genetics. 19
Conclusion
The conclusion of this study is that 3-6year old children have average dental health
status (def-t) of 3.15 (± 3.89), while the average
BMI is normal 15.53 (± 2.45), fusion teeth 2
(1.94%), Temporo mandibular disorder 3 (2.91%),
and dentomaxillary growth and development
which is shown by malocclusion is 31 (30.10%),
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