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Relationship between Obesity and Dental Caries in Primary Teeth in Iksan city
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——Abstract

caries in primary teeth.
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The purpose of this study was to evaluate the relationship between obesity and dental caries in young children.
The subjects were 769 children aged 3 to 6 years, in Tksan, Korea. Body mass index (BMI) and decayed and
filled primary teeth (dft) were recorded. Children were classified into four groups (underweight, normal, obese at
risk, and obese) according to their BMI percentile. The data of 754 participants, excluding 15 underweight
children, were analyzed. The mean dft index was 3.39. There were no significant differences in the number of
caries according to gender. The dft index increased significantly with age, with a sharp increase between ages 4
and 5. Children in the obese at risk and obese groups had more caries than those in the normal group.
However, there were no statistically significant differences in dft index values between BMI-categorized groups
except in 3-year-olds. These findings suggest that there is no significant connection between obesity and dental

[ . Introduction

Dental caries is the most prevalent dental disease, ul-
timately causing tooth loss. It is a chronic disease in all
age groups, but especially in children and adolescents”.
Obesity is also a chronic disease that can affect all ages:
its prevalence has increased steadily for many years®.
Obesity in childhood is prone to affect physical condition
in adulthood®. Dental caries and obesity have some-
thing in common that early care and education from
childhood are required to prevent those diseases and en-
sure a healthy adulthood. According to the 5™ Korean
National Health and Nutrition Examination Survey
(KNHANES) in 2012, the prevalence of obesity in-
creased from 26.5% in 1998 to 31.3% in 2005, and then

was maintained at around 31-32% until 2012”. The
prevalence in children and adolescents, aged 2-18 years,
amounted to 9.6%. This represented a lower rate than
that of Americans in a similar age group: a prevalence of
16.9% was seen in those aged 2-19 years in the US
National Health and Nutrition Examination Survey
(NHANES) in 2009-2010”. However, the prevalence of
obesity in Korea is predicted to rise due to the more
Westernized diet of Korean children today.

Obesity and dental caries are multifactorial diseases
influenced by various factors, and interest in associa-
tions between them has increased. According to a sys-
tematic review published in 2006, several studies have
shown associations between obesity and dental caries,
whereas others have not'”. Moreover, the methods for
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evaluating obesity and dental caries in the samples have
been different in each study. Although a systematic re-
view and meta—analysis in 2013 demonstrated a rela-
tionship between obesity and caries, it considered only
permanent teeth'”. Many studies have targeted adoles-
cents and mostly permanent teeth: there has not been
enough research on primary teeth. There are few nation-
al studies on children under 7 years old.

In this study, the relationship between obesity and
dental caries of primary teeth was assessed in children
aged 3-6 years.

I. Materials and Method
1. Subjects

In total, 769 children aged 3 to 6 years in Iksan city
were examined from May to August, 2014 (Table 1).

2. Clinical examination

Dental examination of the subjects was performed un-
der natural light by two investigators. The caries experi-
ence of primary teeth (dft index) were recorded accord-
ing to WHO criteria'.

3. Education and training of examiners

Two trained dentists examined 30 random subjects
separately twice, and then again after 1 week. The intr—
aclass correlation coefficients (ICCs) for inter-examiner
and intra-examiner agreement were above 0.9 (Table 2).

4. Classification of obese groups

The height and weight of the children were measured
using a height/weight scale (DS-102, Dong Shan Jenix
Co. Ltd., Seoul, Korea), and the body mass index (BMI)
was calculated for each child. Subjects were then classi-
fied into four groups (underweight, normal, obese at
risk, and obese) according to BMI, considering gender
and age in months. This was based on BMI percentiles
from the Korean Growth Charts of Children and
Adolescents 2007, published by the Ministry of Health
and Welfare, Korea Centers for Disease Control and
Prevention (KCDC), and the Korean Pediatric Society'
(Table 3). Fifteen children who were underweight were
excluded.
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Table 1. Distribution of gender and age

Characteristics ~ Classification N %

Gender Male 379 49.3
Female 390 50.7

Age 3 (36 months ~ < 48 months) 116 15.1
4 (48 months ~ < 60 months) 251 32,6
5 (60 months ~ < 72 months) 286 372
6 (72 months ~ < 84 months) 116 15.1

Table 2. Inter-rater reliability
Intraclass correlation coefficient

0 .
(s ) 95% Confidence interval

dft index 0.901%** 0.803 - 0.952
dft index = the number of decayed and filled primary teeth
**p <0.01

Table 3. The assessment of children's obesity for gender-age-specific
BMI

Obesity degree BMI (Percentile)
Underweight <5th

Normal > 5th and < 85th
Obese at risk > 85th and < 95th
Obese > 95th

Body mass index (BMI)
= weight (kg) / (height (m) X height (m))

b, Statistical analysis

All statistical analyses were performed using the SPSS
software (ver. 18.0; IBM, USA). Pearson's ¥, one-way
ANOVA, and post hoc tests were conducted to determine
differences in dental caries according to gender, age, and
obesity. The Kruskal-Wallis test was also used where
data sets failed the normality test. Pearson's and
Spearman's coefficients were also determined. The sig-
nificance level was set below 0.05.

6. Approval of Institutional Review Board
This study was approved by the institutional review

board of Wonkwang University Dental Hospital
(WKDIRB201403-01).



IT. Results
1. Distribution of subjects

The mean dft index value of the 754 subjects was
3.39. In total, 501 (66.4%) had caries and 253 (33.6%)
did not (Table 4).

2. Distribution of caries experience rate according to
gender and obese status

There were no significant differences in caries experi-
ence between boys and girls (Table 5). Children in the
obese at risk and obese groups had more caries experi-
ence than did those in the normal group (Table 6).

Table 4. The distribution of 754 children
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3. Distribution of dft index according to age and
BMI category

The older the children were, the higher their dft index
values. The increase was especially significant between 4
and 5 years (Table 7). There was a significant difference
in dft index values between BMI groups (one-way ANO-
VA and Kruskal-Wallis test). However, a post hoc test
did not show significant differences between groups
(Table 8); dft did not differ significantly between BMI
categories at each age, except in the group of 3-year-olds
(Table 9).

Table 7. Distribution of dft index according to age

Characteristics Classification N %
Gender Male 370 49.1
Female 384 50.9
Age 3 (36 months ~ < 48 months) 115 153
4 (48 months ~ < 60 months) 246 32,6
5 (60 months ~ < 72 months) 280 37.1
6 (72 months ~ < 84 months) 113 15.0
Obesity degree Normal 547 72.6
Obese at risk 133 17.6
Obese 74 9.8
Caries experience  dft >0 501 66.4
dft=0 253 33.6
Table 5. Distribution of caries experience according to gender
Any caries No caries
Gender experience (N), (%)  experience (N), (%)  p-value
(dft index > 0) (dft index = 0)
Male 247 66.8 123 332
Female 254 66.1 130 339 859
Total 501 66.4 253 33.6

Pearson chi-square test

Table 6. Distribution of caries experience according to BMI categories

Any caries No caries
LRI S experience (N), (%) experience (N), (%) p-value
BMD Categary: = 5 index >0y (dRindex=0)
Normal 349 63.8 198 36.2 o2
Obese atrisk 12 734 55 265 '
& Obese

Pearson chi-square test
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dft index 95% C.I.
= Dl Mean + SD for Mean Eats
3 115 242 +3.10° 1.85-2.99
4 246 2.82 +332¢ 240-3.24
5 280 4,05 +3.88° 3.59-4.50 004
6 113 4,02 +3.78° 331-4.72
Total 754 3.39 + 3.63 3.13-3.65

One-way ANOVA test followed by Scheffé post-hoc analysis, F = 9.226,
p<0.05

a,b : Scheffé grouping, which means the same letter are not significantly
different

Kruskal-Wallis test, #*= 9.226, p < 0.01

C.I. = Confidence interval

Table 8. Distribution of dft index according to BMI categories

dft index 95% C.1.
BMI Category N Mean -+ SD for Mean p-value
Normal 547 324 +£3.62 2.94-3.55
Obese at risk 133 345+ 329 2.89-4.02 .035
Obese 74 441 £+ 4.19* 3.43-5.38
Total 754 3.39 + 3.63 3.13-3.65

One-way ANOVA test followed by Scheffé post-hoc analysis, F'= 3.378,
p<0.05

a,b : Scheffé grouping, which means the same letter are not significantly
different, p < 0.017

Kruskal-Wallis test followed by Mann-Whitney post-hoc analysis, ¥*=
6.045, p= 0.049

a8 : Mann-Whitney grouping, which means the same letters are not sig-
nificantly different, p >0.017

C.I. = Confidence interval
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Table 9. Distribution of dft index according to BMI categories and age

Age3 Age4 Age 5 Age 6
Normal 1.88 £ 1.75* 2.66 &+ 3.28 3.81 +3.86 4.02 +£3.71
Obese at risk 217+3.14 ¢ 2.89 +3.27 4770 + 342 322 +£3.56
Obese 438 £3.85%* 421 £+ 3.58 446 +4.73 4.64 + 472
Total 242 £+ 3.10 2.82 £332 4.05 + 3.88 4.02 +3.78
p-value in 3 groups .004 .843 139 .200
p-value in 2 groups .016 .053 418 615

One-way ANOVA test followed by Scheffé post-hoc analysis, F'= 3.995, p < 0.05

a,b : Scheffé grouping, which means the same letter are not significantly different

Kruskal-Wallis test, ¥*=7.242, p < 0.05
T-test in two groups (*: significantly different in two groups), p < 0.05

Table 10. Correlation between obesity and dft index

Correlation coefficient p-value
Pearson's correlation .083 p<0.05
Spearman's correlation .089 p<0.05

4. Correlation coefficient

The correlation coefficients between obesity and caries
experience in primary teeth were 0.083 and 0.089 using
Pearson's and Spearman's analyses, respectively (Table
10). They showed an extremely weak linear correlation.

V. Discussion

It was found that dental caries is a relatively common
disease in young children from the results. The average
dft index value of the subjects was 3.39, higher than
that of children of the same age generally*". Most sub-
jects were within the normal BMI category, and nearly a
quarter of the subjects were in the obese at risk or obese
groups. Few children were classified into the under-
weight group. There were significant differences in num-
bers of caries between the normal and obese (including
obese at risk) groups. Mean dft index values tended to
increase with obesity, but the difference was not signifi-
cant. Moreover, the correlation coefficient for these two
factors was below 0.1, indicating little direct association
between the two diseases. The post hoc analysis after
one-way ANOVA and Kruskal-Wallis tests also showed
no significant association between them.
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Similarly, Hong et al.'* reported that there was no
significant relationship between obesity and dental
caries in a study of US children aged 2-6 years.
However, a significant association was found in children
aged 56 years only. It was explained that the connec-
tion became more relevant in the older group because
both diseases were linked closely with age.

Macek and Mitola'” indicated that age may be a sig-
nificant confounding variable for obesity and dental
caries. For example, older children tend to watch more
television, which is associated with an unhealthy diet
and increased meal frequency and snack consumption.
That is, a physically inactive lifestyle for older children,
not age, may increase obesity and caries. This means
that caries itself could be a moderating factor in evaluat-
ing the relationship between obesity and caries. In fact,
several studies have reported a significant association
between obesity and caries in permanent teeth, but
there have not been enough studies on primary teeth. A
few studies on primary teeth have suggested no signifi-
cant association.

Another factor that could explain conflicting results on
the potential relationship between obesity and caries is
differences in evaluation methods. Many studies that
classified children by physical state used BMI percentiles
from national growth charts, while others have used in-
ternational standards of obesity in childhood established
by the International Obesity Task Force (IOTF)'™*”,
which may be inappropriate for children of certain races.
7Z scores (Z-value, standard score) of BMI have also been
used”*. If a BMI range is used to evaluate obesity, a
BMI percentile that considers age and gender should be
used, because children with the same BMI can some-
times be classified into different obesity groups.



Furthermore, the weight of small children can change
rapidly, particularly in young and small children, which
can affect the stability of results. This study used BMI
percentiles from standard growth charts in Korea and
found that dft index values differed significantly among
BMI groups only among 3-year-olds.

There might also be imprecise standard of caries as-
sessment for statistical figures in different studies. In
this study, missing primary teeth were excluded from
statistical data. This means some decayed or filled teeth
that were removed were excluded from the analysis, but
the effect of this on the results would not be significant.
Werner et al.?” reported that caries reflect past oral care
and diet, where active caries are indicative of a diet that
causes caries, such as one with many refined carbohy-
drates. The dft index stands for total experience of past
caries; including advanced and restored cavities, as well
as present caries, whereas obesity is comparatively a
current status that is a variable condition in growing
children. Because obese status reflects relatively recent
diet and habits, the methods used to evaluate caries
should be modified to present current dental status. For
example, increases in caries numbers between two or
more examinations while obese, caries activity based on
bacterial assessment of saliva, or numbers of active
caries excluding primary teeth with arrested caries or
filled cavities.

In addition, caries are a multifactorial disease. Various
factors, such as diet, snacking habits, and oral hygiene,
among many others, can cause or prevent caries.
Obesity is also influenced by different factors. It has
been suggested that some common factors influence the
two diseases. Marshall et al.* reported that obesity does
not increase the risk of caries, and caries does not in-
crease the risk of obesity. It was explained that common
risk factors increase the risk of both obesity and caries,
and Marshall® and Mobley et al.* reported diet as one
of these factors in another study.

In this study, children in the obese at risk and obese
groups tended to have higher dft indices than those in
the normal group, but the results were not significant. It
seems that some risk factors may affect both diseases to
different degrees. However, to determine the interrela-
tions between them is complex and difficult.

It was also found that there was no significant differ-
ence in dft index values according to gender, but they
increase with age. In particular, there was a large in-
crease from 4 to 5 years old. Kim et al.*” reported simi-
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lar results. Most children start communal feeding in
kindergarten at around that age and undergo changes in
diet and oral healthcare behavior. Furthermore, initial
caries in proximal areas are often difficult to detect at
first; they take time to develop, and rates of detection
vary.

The height and weight of growing children also
change. Evaluating obesity in growing children is not
easy, and assessing caries risk during periods of obese
status is not simple.

These confounding factors may have affected our re-
sults. Another potential limitation is the possibility of
sampling bias, because the sample sizes of the 3-year
and 6-year age groups were smaller than the other
groups.

Future research should include appropriate evalua-
tions of obesity and caries, analyses controlling other
variables, and larger sample sizes to obtain more conclu-
sive results. Dentists, parents, teachers, and other
healthcare providers should help children to maintain
good oral and physical condition.

V. Conclusions

This study found no statistically significant relation-
ship between obesity and dental caries in primary teeth.
Further research is needed to support programs of obesi-
ty management and oral healthcare in young children.
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