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ABSTRACT

Objectives: The purpose of this study was to evaluate the association between dental caries
and body mass index-for-age (BMI-for-age) in a 13-year-old population.
Methods: A cross-sectional study was carried out with a birth-cohort of 181 voluntary 13 year-
old adolescents belonging to a grouping of schools in Castelo de Paiva. BMI-for-age, DMFT
and oral hygiene habits were recorded. The Z-test, Mann-Whitney and the Kruskal-Wallis
tests were used for univariate comparisons. Multivariate association between independent
factors and DMFT >0 or DMFT >6 was assessed using backward stepwise binary logistic
multivariate regression analysis (0.05 for covariate inclusion and 0.10 for exclusion).
Results: The mean DMFT was 4.04 (+2.79) with caries experience affecting 90.1% of adoles-
cents and the majority had normal BMI-for-age (69.1%), 3.3% below normal and 27.6% had
weight over normal.
Discussion: No significant differences were found for DMFT according to gender, school
attendance, oral hygiene frequency or BMI-for-age. In multivariate analysis the oral hygiene
frequency was shown to be significantly associated with DMFT higher than zero (p=0.041).
For a more severe DMFT value (DMFT > 6) this frequency was not statistically important,
whereas the lack of performing oral hygiene at night showed to be a significant risk factor
for severe DMFT (p=0.006). The oral hygiene habits showed to be a better predictor than
BMI-for-age for the development of caries disease prediction.
Conclusion: This study confirms that no association could be assigned between BMI-for-age
and dental caries in children especially in permanent dentition.
© 2015 Sociedade Portuguesa de Estomatologia e Medicina Dentdria. Published by
Elsevier Espana, S.L.U. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Associacdo entre IMC e carie aos 13 anos de idade no Concelho de Castelo
de Paiva

RESUMO

Objetivos: O objetivo deste trabalho foi avaliar a associagdo entre carie dentdria e indice de
Massa Corporal ajustado para idade (IMC-para-idade).

Métodos: Estudo transversal populacional realizado em 181 voluntarios adolescentes de
uma coorte de 13 anos de idade, pertencentes a agrupamentos de escolas em Castelo de
Paiva. Foram registados o IMC-para-idade, o CPOD e habitos de higiene oral. Os testes Z,
Mann-Whitney e Kruskal-Wallis foram usados para comparacdes univariadas. Anélise mul-
tivariada de fatores associados com CPOD>0 e CPOD>6 foirealizada com analise de regressao
multivariada logistica bivariada (0,05 para inclusdo, 0,10 para exclusdo de co-varidveis).
Resultados: O CPOD foi de 4,04 (£2,79), com experiéncia de carie que afeta 90,1% dos ado-
lescentes, sendo que a maioria tinha um IMC-para-idade normal (69,1%), 3,3% abaixo do
normal e 27,6% tinham peso superior ao normal.

Discussdo: Nenhuma diferenca significativa foi encontrada para CPOD de acordo com o sexo,
a frequéncia escolar, frequéncia de higiene bucal ou IMC-para-idade. Na analise multivari-
ada a frequéncia de higiene oral mostrou-se associada significativamente com CPOD maior
que zero (p=0,041). Para um valor de CPOD mais grave (CPOD> 6) esta frequéncia néo foi esta-
tisticamente importante, considerando que a auséncia da realiza¢do de higiene bucal a noite
mostrou ser um fator de risco significativo para CPOD grave (p=0,006). Os habitos de higiene
oral mostraram ser um melhor preditor do que o IMC-para-idade para o desenvolvimento
de previsao de doenca cérie.

Conclusdo: Este estudo confirma que néo devera ser considerada nenhuma associagéo entre

IMC-para-idade e carie dentaria em criancas, especialmente na denticdo permanente.

© 2015 Sociedade Portuguesa de Estomatologia e Medicina Dentdria. Publicado por
Elsevier Espafa, S.L.U. Este é um artigo Open Access sob a licenca de CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Worldwide there is a growing overweight epidemic among
children and teenagers.’™ In general, the weight of the indi-
viduals is measured by means of the body mass index’s (BMI).
Overweight and obesity are important public health prob-
lems, associated with an increased risk for the development
of future medical problems such as cardiovascular diseases,
cancer and diabetes mellitus.®

Obesity has reached epidemic levels in recent years. The
average obesity rate in the European Union is 15.5%, and, even
more alarming, the prevalence of overweight children was
estimated at 30% in 2006.”

Data on the prevalence of overweight and obesity among
Portuguese children and adolescents (10-18 years old, Madeira
region, and 7-14 years old, Mafra, respectively) using the CDC
criteria reveal that the prevalence of overweight was between
8.3% and 16% for males and 18.9% and 35% for females, and the
prevalence of obesity varied between 15% and 26% for males,
and 12.2% and 20% for females.®?

Some studies®>'® show that the prevalence of overweight
and obesity in children increased in magnitude from two to
five times in developed countries and up to almost four times
in developing countries.

Theoretically, overweight and obesity can be associated
with dental caries, through a greater availability of cariogenic
factors, modulated by oral hygiene habits. Given the causal

relation between refined carbohydrates and dental caries, it
is appropriate to hypothesize that overweight might also be a
marker for dental caries in children and teenagers.'~/

While the consequences of obesity will have an indirect
effect on oral conditions, this alone is no justification for the
disease.’® Dental caries and obesity are both multifactorial
conditions with a complex aetiology and are associated with
such factors as dietary habits and available nutrients, oral
hygiene or saliva. A sugar-rich diet, including beverages, is
associated with various health problems such as obesity and
dental caries. Although the eating pattern among overweight
and obese children may represent a risk of dental caries, doc-
umentation is scarce, and a systematic review has revealed
contradictory results, mainly in paediatric populations>!%16:1?

Two studies conclude that overweight and obese adoles-
cents had more caries than normal-weight individuals,'®?°
a third one' concluded that only on 12-year-old children
caries was associated with BMI increase, and another?! found
this association only in primary dentition. A recent study?®?
found, for the first time, a relationship between dental caries
prevalence and body fat percentage measured by DXA and
attributed this to a misclassified adiposity status of the pae-
diatric population evaluated by BMI compared to Dual energy
X-ray Absorptiometry (DXA).

Obesity alone was not a good predictor of dental decay,
the combination between earlier obesity and caries experience
being even better for the prediction of caries in permanent sec-
ond molars than in the permanent first molars.”> An inverse
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association between caries and subsequent changes in BMI
was found only among children with well-educated mothers,
suggesting that high caries experience may be a marker for
low future risk of overweight among the more advantaged.”

One study reports an association of high BMI and low caries
in primary dentition,?* and other studies report no association
between BMI and dental caries.'»?430

The present study intends to evaluate whether there is an
association between dental caries and BMI-for-age in a 13-
year-old children population (H@: Dental caries is independent
of BMI).

Materials and methods

BMI evaluation in children and teenagers must account
for growth and gender-specific differences as compared to
adults. Child-specific BMI values are usually referred to as
“BMI-for-age”.®! According to the Guidelines of Centre for Dis-
ease Control and Prevention (CDC) children are considered
overweight if they are between the 85th to less than the
95th percentile of age and gender-related BMI and are con-
sidered obese if they are at or beyond the 95th percentile of
age and gender-related BMI.*?

A cross-sectional study was carried out with a birth-cohort
of 181 voluntary 13 year-old adolescents (91% participation),
belonging to the same school group (Castelo de Paiva) that
cover a predominantly rural zone - Pejdo and Sobrado -
with some urban characteristics. The non-examined 9% were
due to student school-transfer to another region or due to
being home sick during the scheduled days for the clinical
observations. Besides sex, date of birth and school group,
anthropometric measures (weight and height) and clinical
oral indicators (frequency and moments of daily oral hygiene,
decayed (DT), missing (MS) and filled (FT) teeth) were regis-
tered according to the WHO criteria.?*—>

Decayed, missing and filled teeth were summed, resulting
in the DMFT index, and two categorizations for this variable
were made: DMFT >0 and, for a more severe DMFT value,
DMFT > 6.

Data analysis was carried out using SPSS© vs.20.0. Counts
and proportions were reported for categorical variables
(Tables 1 and 2) and comparisons among those (dichotomised
variables) were performed with a Z-test. DMFT data (Table 3)
were described as mean values and standard deviation, and as
median values and corresponding 25th and 75th percentiles
(non-normally distributed variable) and minimum and max-
imum values. A significance level of 0.05 was considered
for inferential procedures. The comparison of the median
DMFT index (Table 3) by gender, schools and moment of oral
hygiene was performed using the Mann-Whitney test, while
the comparison by oral hygiene frequency and BMI-for-age
was performed using the Kruskal-Wallis (as the assumption
of normality of the DMFT distribution does not hold). Multi-
variate associations between DMFT higher than zero or higher
than six (Table 4) were assessed using backward stepwise
binary logistic multivariate regression analysis (0.05 for covari-
ate inclusion and 0.10 for exclusion).

The inherent ethical procedures for the study were
approved and safeguarded all principles of the Helsinki

Table 1 - Distribution of sociodemographic and clinic

characteristics of subjects.

Characteristic n %
Gender
Female 91 50.3
Male 90 49.7
Schools
Sobrado 132 72.9
Pejao 49 27.1
BMI-for-age
Underweight 6 3.3
Normal 125 69.1
Overweight 35 19.3
Obese 15 8.3
Oral hygiene frequency
Less than once a day 7 3.9
Once a day 101 55.8
Twice a day 70 38.7
Three or more times a day 3 1.6

Oral hygiene habits

In the morning 114 63.0
After lunch 3 1.7
At night 133 73.5
Caries experience
DMFT=0 18 9.9
DT>0 149 82.3
MT>0 23 12.7
FT>0 67 37.1

Declaration, and the study was part of the normal activities
of the Primary Health Centre at school health education. All
participants were informed about the study and their legal
representatives signed an informed consent.

Results

There were a small majority of female participants (50.3%)
(Table 1). The mean (SD) DMFT was 4.04 (2.79), with a range
between 0 and 12 teeth affected, 90.1% of the youths had expe-
rienced caries disease with a high rate of untreated disease.
The majority of individuals in this sample had normal BMI-for-
age (69.1%), 3.3% below normal and 27.6% presented weight
above normal.

As to oral hygiene habits, 108 individuals (59.7%) reported
to brush their teeth once a day or less, a significantly higher
percentage when compared with those who had more fre-
quent habits (twice or more) (Z-test, p=0.012).

Only 9.9% of the sample presented a zero value for DMFT
(Table 2), with decayed teeth being a very high proportion of
cases contributing to the DMFT value. The distribution and
severity of the DMFT by BMI-for-age classes are represented
in Table 2 for both individual-unit and tooth-unit registration
levels.

No significant differences were found for DMFT according
to gender, school, oral hygiene frequency, oral hygiene in the
morning or in the afternoon, or BMI-for-age (Table 3). Those
who execute oral hygiene in the evening (at night) have signifi-
cantly smaller DMFT (Mann-Whitney test, p =0.006). However,
in a multivariate analysis (Table 4), the oral hygiene frequency
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Table 2 - Distribution of caries experience (decayed, missing and filled tooth, and DMFT index) by BMI-for-age classes for

individual-unit and tooth-unit.

Individual-unit Tooth-unit
DT MT FT DMFT DT MT FT DMFT
n % n % n % n % n % n % n % n %
BMI-for-age

Underweight 6 4.0 2 8.7 3 4.5 6 3.7 31 5.6 2 5.9 5 3.5 38 5.2
Normal 103 68.7 14 60.9 42 62.7 111 67.7 381 68.6 25 72.5 88 61.5 494 67.5
Overweight 27 18.0 5 21.7 17 25.4 33 20.1 95 17.1 5 14.7 37 25.9 137 18.7
Obese 13 8.7 2 8.7 5 7.5 13 7.9 48 8.6 2 5.9 13 9.1 63 8.6
Total 149 100 23 100 67 100 163 100 555 100 34 100 143 100 181 100

Table 3 - DMFT distribution according to several variables.

n Mean (SD) Median (P25-P75) Min-Max p
All 181 4.0(2.8) 4 (2-6) 0-12
Gender
Female 91 43(2.9) 4 (2-6) 0-12 0.213
Male 90 3.8(2.7) 3 (1.8-5.3) 0-11
Schools
Sobrado 132 4.1(2.8) 3.5 (2-6) 0-12 0.764
Pejdo 49 3.9 (2.7) 4 (1.5-6.5) 0-9
Oral hygiene frequency
Less than once a day 7 5.1(2.7) 4 (3-8) 2-8
Once a day 101 4.4 (2.8) 4 (2-7) 0-11 s
Twice a day 70 3.5 (2.8) 3 (1-5) 0-12 :
Three or more times a day 3 2.3(2.5) 2 (0-2) 0-5
Oral hygiene morning
No 67 4.1 (2.6) 4 (2-6) 0-10 0.620
Yes 114 4(2.9) 4 (2-6) 0-12 :
Oral hygiene afternoon
No 178 4.1(2.8) 4 (2-6) 0-12
0.298
Yes 3 2.3 (2.5) 2 (0-5) 0-5
Oral hygiene night
No 48 5(2.9) 4 (3-8) 0-11
0.006
Yes 133 3.7 (2.7) 3 (2-5) 0-12
BMI-for-age
Underweight 6 6.3 (3.2) 6.5 (3-8.8) 3-11
Normal 125 4.0 (2.8) 4 (2-6) 0-12
. 0.321
Overweight 35 3.9 (2.5) 3 (2-6) 0-8
Obese 15 4.2(2.7) 4 (3-7) 0-8

Table 4 - Multivariate analysis®: statistical significant independent factors associated with DMFT >0 and DMFT > 6.

Covariate Category Wald p OR 95% CI for OR
b Oral hygiene frequenc Twi 1
DMFT >0 ygi quency 1ce or more 4.184 0.041
Once or less a day 2.99 1.05-8.55
DMFT>6 OH at night Yes e e 1
No ’ ’ 2.87 1.37-6.00

@ Variables entering the first step of both models: schools (Sobrado vs Pejao), sex (female vs male), oral hygiene frequency (twice or more vs once
or less a day), oral hygiene in the morning (yes vs no) oral hygiene at night (yes vs no), and BMI (underweight, normal, at risk of overweight,
overweight).

b Schools was retained by the multivariate model (for the dependent variable DMFT >0), although not statistical significant (ORpejac)=0.41
(95%CI: 0.15-1.12)).
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showed to be significantly associated with DMFT higher than
zero, while for a more severe DMFT value, DMFT higher
than 6, this frequency was not significant, whereas the lack
of the habit of performing oral hygiene at night showed to be
significantly associated and constituted a risk factor for severe
DMFT.

Discussion

Although overweight and oral health are globally leading
health problems, particularly in children and adolescents, the
research into the relationship between obesity and the fre-
quency of caries in Portuguese children has been neglected;
however, obesity and oral diseases share many common risk
factors.

We believe this was one of the first studies that could
provide data on the relationship between the nutritional sta-
tus and oral health among Portuguese school children.

The aim of this study was to evaluate as well as to evaluate
if there is an association between dental caries and BMI-for-
age in 13-year-old Portuguese children. The main finding in
the present study was the absence of association between
DMFT and BMI-for-age, and the cross-sectional characteristics
of this study do not allow an evaluation of causal relationship
between factors.

In this group dental caries was a highly prevalent disease.
Most adolescents had normal BMI; however, about 27.6% had
an excess of body fat related to lean mass (19.3% overweight
and 8.3% obese). This observation is consistent with other
studies,811-13,24-28

The relationship between adolescent obesity and dental
caries was not statistically significant, and this is similar with
other studies!»?*30 whereas the oral hygiene habits had more
statistical importance in this relation between BMI-for-age
and DMFT, so the conflicting results published over time, may
in part be conditioned by the frequency and time of execution
of daily oral hygiene habits.

DMFT did not differ significantly between schools (p =0.764;
Table 3), assuming a similar group of nutritional characteris-
tics for teenagers in the region.

In relation to the distribution of severity of the DMFT along
BMI-for-age classes, the low number of cases in extreme quar-
tiles may make it difficult to find any correlation, and this is
also valid for any independent component of DMFT.

These results are in accordance with previous findings in
other studies'?#30 in different populations were no associ-
ation, between obesity and dental caries was found in the
permanent dentition. Our analyses provide no evidence to
suggest that overweight 13-year-old children are at increased
risk for dental caries.

These findings could be surprising assuming that over-
weight should be associated with dental caries, as obesity and
caries are, in principle, influenced by similar factors.

A possible limitation of the study was that the pubertal
developmental stage (13 years-old) of adolescents was not
evaluated, assuming the evidence® that childhood obesity
could induce to a precocious puberty.

Other studies will be needed, mainly prospective studies
and with other groups at different ages. Although appropriate

health policies should be established, with a transdisciplinary
perspective to minimize the impact of these two pathological
conditions affecting young teenagers, preventive programmes
must be developed including effective strategies for nutrition
control in order to avoid obesity as well as dental caries.

Conclusion

There was no significant difference in the DMFT for the 4
BMI-for-age classes in this population, therefore no associa-
tion between dental caries and body mass index-for-age in
this 13-year-old population group.

The oral hygiene habits are a better predictor than BMI-for-
age for the presence of caries disease.

These findings confirm that no association could be
assigned between BMI-for-age and dental caries so further
investigation could be important to address what factors spe-
cific to overweight in children might be protective against
dental caries especially in permanent dentition.
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