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Abstract

Objective The aim of this study is to evaluate the relationship between dental caries, food intake, and body composi-
tion in school-age children.

Methods The study was conducted on 210 children, 105 boys and 105 girls, aged 6-12 years, without mental and/
or physical disorders. Oral examinations of the children were performed by paediatric dentists and DMFT-DMFS

and dmft-dmfs values were recorded. A detailed food frequency questionnaire was applied to determine the con-
sumption frequency of dairy products and sugar-added foods. Children’s height, waist and hip circumference
measurements were taken by the researcher; body weight and body composition were evaluated with a Tanita body
analyzer.

Results The DMFS value of children who consumed white cheese daily is lower than children who did not (p < 0.05).
The DMFT and DMFS values were found to be higher in children who consumed sweets, biscuits, and spreadable
chocolate daily compared to children who did not (p < 0.05). Body weight and waist circumference are positively cor-
related with DMFT and negatively correlated with dmft. BMI is positively correlated with DMFT and negatively corre-
lated with dmft (p <0.05). In binary logistic regression, it was found that maternal education level, frequency of added
sugar intake and body fat ratio were predictors of the presence of caries.

Conclusion In this study, dental caries was associated with food consumption and body mass index. In children,
consumption of sugary foods should be reduced and consumption of dairy products should be increased.
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Background

In the transition from childhood to adolescence, the
school-age period is a critical life phase in which nutri-
tional and oral health habits develop [1]. Dental caries
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are a common chronic disease in school-age children,
although it is now known that it is almost completely
preventable. Dental caries are frequently seen due to the
changing lifestyle and the increase in the consumption
amount and frequency of sugar and sugary foods [2].
While studies indicate that the prevalence of caries in
children has decreased in many developed countries,
dental caries is still an important public health problem
in developing countries [3, 4]. Globally, the World Health
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Organization (WHO) reports that the prevalence of
dental caries in school-age children in most countries is
between 60 and 90% [5].

The main factors controlling the risk of dental caries
in school-age children are dietary habits, oral hygiene
and fluoride exposure [6]. The frequency and amount
of consumption of simple sugars are associated with
dental caries. According to epidemiological, animal
and human intervention studies, both frequency and
amount of sugar consumption are important in car-
ies etiology. The frequency of added sugar consump-
tion is a more dominant factor in the etiology of dental
caries, but there is evidence that the amount of sugar
consumption affects the development of dental caries
regardless of frequency [2].

The prevalence of childhood obesity has increased
due to changes in diet and lifestyle. Childhood obesity is
likely to continue into adulthood and causes many prob-
lems, including the increased risk of developing chronic
diseases. Many studies in the literature have associated
dental caries with childhood obesity. Since childhood
obesity is generally evaluated with body mass index, BMI
is generally used to evaluate between dental caries and
childhood obesity. In addition to BMI, anthropometric
measurements (such as circumferences), BMI and bio-
electric impedance analysis (BIA) are used for estimation
of body composition, particularly body fat ratio. Body fat
ratio provides a more specific assessment of body com-
position compared to BMI and is a reliable screening tool
for obesity. BIA is an effective method used in determin-
ing body composition, with rapid results and reproduc-
ibility in both children and adults. BIA is also used to
evaluate the relationship between dental caries and child-
hood obesity [6-9].

There is a limited number of studies evaluating the
relationship between dental caries, food consump-
tion and body composition in school-age children. We
hypothesized children who consume more milk and
dairy products have less dental caries and children who
consume more sugar and sugary foods have more dental
caries. Also, we hypothesized that there is an association
between body mass index (BMI) and dental caries. In this
context, this study was conducted to evaluate the rela-
tionship between dental caries, food consumption and
body composition in 6-12 years old children.

Methods

Study design and procedure

A total of 210 children aged 6-12 years, 105 boys and
105 girls without mental and/or physical disorders who
applied to Hacettepe University Faculty of Dentistry
Department of Pedodontics with dental problems were
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included in this study. In this study, the sample size was
determined as 210 children using the GPower software
version 3.1 (¢ =0.05, 1-$=0.95) based on a similar study
[10]. This study was conducted as a master’s thesis and
was approved by the Ethics Committee of Ankara Univer-
sity (protocol numbered 56,786,525—050.04.04/14466).
Before the questionnaire was applied, children and their
families were informed about the content of the study.
Parents gave written consent, and children gave verbal
consent.

Assessment of children’s dental health

In order to evaluate the oral health practices of children,
using of toothbrushes, frequency of tooth brushing,
using of fluoride toothpaste and the frequency of den-
tist visiting were questioned with a questionnaire form.
Dental examinations of the children were conducted at
Hacettepe University, Faculty of Dentistry, Department
of Pediatric Dentistry. Dental examinations were per-
formed by two paediatric dentists under a reflector light
with a mirror and a probe. Dental caries of the primary
and permanent teeth were measured by the total num-
ber of decayed, missing, filled teeth (DMFT and dmft)
according to the guidelines of the WHO. Also decayed,
missing, filled tooth surfaces (DMFS and dmfs) were
measured for each child [11]. Inter-examiner and intra-
examiner reliability was evaluated with Cohen’s kappa
test. The intra-examiner reliability was 0.89 and 0.90, and
the inter-examiner reliability was 0.90.

Assessment of food consumption

Dietary intake was obtained from mothers by a 24-h
dietary recall method. Dietary intake was completed by
asking the child himself/herself when it was necessary.
All the foods and beverages children consumed the other
day were recorded. Detailed data about food prepara-
tion methods, ingredients used in mixed dishes and the
brand names of commercial products were recorded. The
amounts of each food consumed were estimated in refer-
ence to a common size container (e.g. bowls, cups, and
glasses), standard measuring cups and spoons. A detailed
food frequency questionnaire was applied to determine
the consumption frequency of dairy products and sugar-
added foods (biscuits, spreadable chocolate, sweets, etc.)
in the past month. Frequency was categorized as 1-2
times a day, 4-5 times a week, 3 times a week, 1-2 times
a week, 1-2 times a month and never.

Measurements

Body height was measured to the nearest 0.1 cm with a
stadiometer. Body weight and body fat (%) were meas-
ured with the bioelectrical impedance analysis (BIA)
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method. For this, Tanita’s body analyzer was used in chil-
dren after overnight fasting. BMI (kg/m?) values were
calculated according to the formula (body weight (kg)/
height? (m?)). Waist and hip circumferences were meas-
ured to the nearest 0.1 cm using a nonelastic measuring
tape. Waist circumference was measured at mid-distance
between the bottom of the rib cage and the top of the
iliac crest. Hip circumference measurement was taken
around the widest portion of the buttocks [12]. BMI
classification in children was made according to WHO
(2007) reference values. Children were divided into four
groups according to the BMI for age percentile: under-
weight, less than the 5th percentile; healthy weight, 5th
percentile up to the 85th percentile; overweight, 85th
to less than the 95th percentile; and obese, equal to or
greater than the 95th percentile [13].

Statistical analysis

The statistical analysis of the data was performed using
the SPSS 22 program. Whether the quantitative data
has a normal distribution or not was evaluated with the
“Kolmogrov—Smirnov” test. Descriptive statistics were
expressed with mean *standard deviations (X+SD) for
normally distributed variables, median and interquartile
ranges for variables with non-normal distribution, and
numbers (1) and percentages (%) for nominal variables.
Fisher’s exact chi-square test was used to compare cate-
gorical data. For examining the correlations between two
quantitative variables, the Pearson correlation coefficient
was used when at least one of the variables showed nor-
mal distribution, and the Spearman correlation coeffi-
cient was used when did not. A binary logistic regression

Table 1 Oral health behaviours of children by sex

Page 3 of 8

model was developed to estimate the likelihood of having
caries in permanent dentition, considering as independ-
ent variables: maternal and paternal education level, fre-
quency of tooth brushing, frequency of intake of added
sugar, and body fat ratio. For logistic regression, car-
ies was classified as present or not present according to
DMFT values. 95% confidence intervals were used in this
study.

Results

Oral health behaviours of children by sex are given in
Table 1. Of all the children, 43.8% brushed their teeth
once a day, 29.5% brushed twice a day and 26.7% brushed
irregularly. But there was no statistically significant dif-
ference between tooth brushing frequency groups
(p=0.177, p>0.05). The vast majority of children (86.1%)
reported that they visit the dentist when they have dental
complaints. There was a statistically significant difference
between dentist visiting frequency groups (p < 0.05).

The mean values of dental health indicators by the
daily consumption of milk and dairy products are shown
in Table 2. The DMFS of children who consumed white
cheese daily is lower than children who did not (p <0.05).

The mean values of dental health indicators by daily
consumption of sugar and sugary foods are given in
Table 3. The DMFT and dmfs values were found to be
higher in children who consumed biscuits daily com-
pared to children who did not (p<0.05). The DMES val-
ues were found to be higher in children who consumed
sweets and spreadable chocolate daily compared to chil-
dren who did not (p <0.05).

Oral Health Behaviours Male (n=105) Female (n=105) Total (n=210)
n % n % n % p
Tooth brushing frequency
Once a day 50 47.6 42 40.0 88 438 0.177°
Twice a day 25 238 37 352 65 29.5
Irregular 30 286 26 24.8 54 26.7
Using fluoride toothpaste
Using 74 70.5 78 74.3 152 724 0.608°
Not using 20 19.0 20 19.0 40 19.0
Unknowing M 105 7 6.7 18 8.6
Frequency of dentist visiting
Oncein a year 7 6.7 1 1.0 8 39 0.005°*
Twice in a year 5 4.7 16 15.2 21 10.0
When they have a complaint 93 88.6 88 838 181 86.1

“p<0.05
2 Pearson chi-square test

b Fisher’s exact test
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Table 2 Dental health indicators of children according to the daily consumption of dairy products

Daily consumption DMFT DMFS Daily consumption dmft dmfs
Mean+SD Mean +SD Mean +SD Mean+SD
Milk Milk
Consuming (n:90) 1.81+1.71 261+238 Consuming (n:80) 6.15+3.35 164241240
Not consuming (n:120) 2154201 3444338 Not consuming (n:99) 6.48+3.40 17.15+12.36
p 0.268 0.082 p 0.562 0.883
Yogurt Yogurt
Consuming (n:61) 1.95+1.87 243+267 Consuming (n:52) 6.27+3.74 14.74+12.16
Not consuming (n:149) 2.19+1.96 3.18+3.83 Not consuming (n:127) 6.35+3.22 16.11+£11.36
p 0.280 0.735 p 0.892 0.050
Buttermilk Buttermilk
Consuming (n:32) 1.78+1.64 256+267 Consuming (n:29) 5.75+3.39 14.24+12.70
Not consuming (n:178) 206+1.94 3.18+367 Not consuming (n:150) 6.38+3.52 17.86+£12.23
p 0435 0.304 p 0.365 0.781
White cheese White cheese
Consuming (n:98) 190+1.79 294+2.69 Consuming (n:85) 6.25+341 16.86+12.27
Not consuming (n:112) 212+1.99 497+432 Not consuming (n:94) 6.31+342 17.72+1246
p 0408 0.031* p 0.903 0.469

Independent samples t test
SD Standard deviation
"p<0.05

Table 3 Dental health indicators of children according to the daily consumption of added-sugar and sugary foods

Daily consumption DMFT DMFS Daily consumption dmft dmfs
Mean+SD Mean+SD Mean+SD Mean+SD
Added sugar Added sugar
Consuming (n:62) 224£191 3381244 Consuming (n:52) 6.30+343 18.11+£13.62
Not consuming (n:148) 1.93+1.89 295+1.59 Not consuming (n:127) 6.23+3.37 16.92+11.82
p 0.283 0427 p 0.892 0.561
Sweets Sweets
Consuming (n:5) 3.60+£2.30 7.60+7.30 Consuming (n:5) 520+443 17.00+16.46
Not consuming (n:205) 1.98+1.88 2974236 Not consuming (n:174) 6.31+3.38 17281227
p 0.061 0.004* p 0472 0.971
Biscuits Biscuits
Consuming (n:12) 3.08+2.10 433+3.72 Consuming (n:9) 8444292 24.66+823
Not consuming (n:198) 1.95+1.87 3.01+2.96 Not consuming (n:170) 6.17+3.40 16.88+10.42
p 0.004* 0210 p 0.051 0.023*
Spreadable chocolate Spreadable chocolate
Consuming (n:21) 3.09+1.84 5.38+4.59 Consuming (n:19) 5.26+292 14.94+10.58
Not consuming (n:189) 190+ 1.87 283+232 Not consuming (n:160) 6.40+345 1755+12.54
p 0.006* 0.002* p 0.168 0.331

Independent samples t test
SD Standard deviation
"p<0.05

The correlations between anthropometric measure- correlated with DMFT—dmft and DMFS—-dmfs indexes.
ments, body composition and dental health indicators are ~ Waist circumference is found to be positively correlated
shown in Table 4. Height and body weight are found tobe =~ with DMFT and DMFS and negatively correlated with
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Table 4 Correlations between body composition measurements and dental health indicators

DMFT DMFS dmft dmfs

r p r p r p r p
Height (cm) 0.466 0.000%** 0.382 0.000%** —-0.402 0.000%** -0.187 0.012*
Body weight (kg) 0.409 0.000%* 0315 0.000%* 0.345 0.000%** -0.149 0.043*
Waist circumference (cm) 0.242 0.001** 0.189 0.009** -0.212 0.013* —-0.117 0.175
Waist-to-hip ratio 0.118 0.259 0.185 0.038* —0.031 0.724 -0.017 0.821
Body fat (%) 0.089 0.119 0.034 0327 —0.085 0.320 -0.104 0.153
BMI (kg/mz) 0.223 0.002%* 0.156 0.041* —-0.182 0.049* -0.125 0317
"p<0.05
"p<0.01

Table 5 Logistic regression model predicting children’s caries
experience

Independent variable COR p AOR P
Maternal education
Primary 340(1.24,9.34) 0012 264(0.77,9.01) 0.008
Secondary 1.76 (0.92,3.56) 0.031 1.24(0.46,3.33) 0,073
Higher 1
Paternal education
Primary 240(046,333) 0017 137(0.56,3.32) 0.058
Secondary 1.50(0.60,3.73) 0.068 1.17(0.45,63.05) 0.171
Higher 1
Frequency of brushing
Once 1
Twice 0.87(0.43,1.75) 0493
Irregular 1.28(0.63,2.60) 0.699
Frequency of added sugar intake
Daily 1.61(0.76,341) 0.055 1.67(0.80,348) 0.027
Less than daily 1
Body fat ratio 1.08(1.03,1.21) 0.004 1.12(1.04,1.22) 0.003

COR Crude odds ratio, AOR Adjusted odds ratio

dmft, but waist-to-hip ratio was found to be positively
correlated with only DMFS (p<0.05). BMI was found to
be positively correlated with DMFT and DMEFS and nega-
tively correlated with dmft (p <0.05).

Factors associated with dental caries were analyzed
using logistic regression as shown in Table 5. Various
factors including maternal and paternal education lev-
els, frequency of brushing, frequency of added sugar
intake and body fat ratio were included in the model.
After simple logistic regression, maternal education
level, paternal education level, frequency of added
sugar intake and body fat ratio were found significant
variables (p<0.2). Among the covariates maternal
education level, frequency of sugar intake and body
fat ratio remained significantly associated with the

presence of caries (p<0.05) in the multiple logistic
regression model.

Children with mothers at a primary school level of
education were 2.64 times more likely to have dental
caries than children who had mothers with a higher
level of education (AOR=2.64; 95% CI 0.77-9.01).
Children who consumed sugar daily were 1.67 times
more likely to have dental caries (AOR=1.67; 95% CI
0.80-3.48). Children with a higher body fat ratio were
12% more likely to have caries in permanent dentition
(AOR=1.12; 95% CI 1.04—1.22).

Discussion

In this cross-sectional study, the effects of dietary habits
and body composition on dental caries were examined.
Children with mixed and permanent dentition were
included in this study. Those who brush their teeth more
than once a day until the age of 12 are more likely to con-
tinue this habit in adolescence and adulthood [14]. In this
study, even half of the children do not brush their teeth
once a day. Considering the use of fluoride toothpaste,
72.4% of the children use it and there was no difference
between sexes (Table 1).

DMFT and dmft indexes are widely used in studies
to determine dental health in the world. In the present
study, the mean DMFT value of the children was found
as 2.02+1.89 (data not shown in the table). In studies
conducted in different regions of Turkey, different DMFT
and dmft values were obtained [10, 15-18]. In a study
conducted with a total of 4657 people across Turkey, the
average DMFT index for children aged 12 was deter-
mined to be 1.9+2.2 [15].

Milk and dairy products have a low cariogenic poten-
tial, but also laboratory studies have suggested that milk
or milk components might have cariostatic properties
[19, 20]. However, the results of epidemiological stud-
ies on the relationship between dental caries and the
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consumption of dairy products in children have been
inconsistent [20-23].

In this study, the DMFT value was lower in children
who consumed milk daily than those who did not but
this correlation is not statistically significant. Similar to
our study, Raj et al. found that whole-milk intake showed
an inverse correlation with dental caries and BMI in
children aged 6-10 years, but this correlation was sta-
tistically non-significant [24]. Tanaka et al. and Marshall
et al. reported that milk had a neutral association with
dental caries in young children [23, 25]. Also, Petti et al.
(1997) have suggested that milk had a caries preventive
effect only on those subjects with the highest frequency
of sucrose consumption in children aged 6-11 [26].

In the literature, it has been reported that children with
overweight and obesity prefer sugary and fatty snacks
more frequently than children with normal weight. Sug-
ary food consumption increases not only the risk of obe-
sity but also increases the risk of dental caries [27-29].
In this study, DMFT and DMES values were higher in
children who consumed sweets, biscuits and spreadable
chocolate daily than those who did not (p<0.05). Simi-
larly to our study, a study conducted in Spain found that
the frequency of biscuit intake in school-age children
was associated with the prevalence of caries [29]. In
another study conducted with children aged 6-11 years,
consumption of sugary foods was one of the predictors
of caries experience [30]. In this study, the frequency of
added sugar intake was a predictor of caries experience
(1.67; 95% CI 0.80-3.48).

In the present study, a positive association was
observed between BMI and DMFT-DMES indexes
(p<0.05). This finding is consistent with many cross-
sectional studies that showing a positive association
between dental caries and childhood obesity in the
permanent dentition [9, 10, 27, 28, 31]. However, some
studies show that dental caries were more common in
underweight children [9, 32, 33]. In addition, one study
reported that dental caries is associated with both high
and low BMI [27].

There is a growing body of scientific literature about
the relationship regarding dental caries and obesity
which is increasingly recognized as a global concern
among children. However, the number of studies examin-
ing this relationship is not sufficient, and there are con-
flicting opinions on this issue [34—36].

For identifying the association between dental car-
ies and body composition, body fat ratio and anthropo-
metric measurements were used in this study. A positive
association was observed between the body fat ratio
assessed by the BIA method and permanent teeth indi-
cators; a negative relationship was observed between
the body fat ratio and primary teeth indicators but these
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correlations are not statistically significant (p>0.05). A
similar study showed that the body fat ratio measured
by the same method was negatively correlated with dmft
scores and positively correlated with DMFT scores but
the correlations were significant [37]. Also in this study,
the binary logistic regression model showed that children
with higher body fat ratios were more likely to have caries
in permanent dentition (OR, 1.12; 95% CI 1.04-1.22).

Although body mass index is the most common meas-
ure of general obesity, waist circumference is also con-
sidered an accurate marker of central obesity in children
[38]. In this study, waist circumference is positively cor-
related with DMFT in permanent dentition and dmft in
primary dentition. Peng et al. reported that dental caries
experience was associated with central adiposity in chil-
dren aged 5 years and 12 years, respectively [35, 36].

Parents have a great influence on the children’s dental
health. Gaining dental care habits begins at home with
parents, especially mothers [39-41]. In this study, chil-
dren whose mothers had higher education levels were
less likely to have dental caries. This result supports the
findings of several studies that maternal educational level
is an influential factor in the odds of having dental caries
[39, 40, 42].

The biggest strength of this study is that it is one of
the limited number of studies evaluating the relation-
ship between dental caries and body composition. We
assessed the body fat ratio by the BIA method and meas-
ured waist-hip circumferences, in addition to conven-
tional anthropometric indices like BMI. However, this
study has some limitations. The findings of this study are
only valid within children applied to Hacettepe Univer-
sity Faculty of Dentistry Department of Pedodontics with
dental problems. The sample size could have been larger.
This is because of the difficulty and cost of assessing body
composition.

Conclusion

In conclusion, dental caries has been associated with
both food consumption and body composition in a sam-
ple of Turkish school-age children. Also, this study dem-
onstrates a direct relationship between dental caries and
childhood obesity through a correlation between dental
health indicators and BML In children, consumption of
added sugar and sugary foods should be reduced and
consumption of dairy products should be increased. Fur-
ther studies with a multidisciplinary diagnostic approach
(nutritionists and paediatric dentists) are needed to
examine the relationship between childhood obesity and
dental caries in depth.
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