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Abstract

Introduction: healthy dietary habits are considered to
improve oral health and tooth quality. Caries treatment
comprises tooth restoration with dental composites and
sealants, almost all (>90%) of which contain bisphenol A
(BPA). Study hypotheses were: a) breakfast and oral hy-
giene habits are important factors in dental caries develo-
pment; and b) dental caries treatment with epoxy-resins
entails a risk of oral exposure to monomers migrating
from the polymeric material. We evaluated caries in the
teeth of a Spanish school population and determined the
percentage treated with dental composites.

Objective: to relate consumption of breakfast compo-
nents and oral hygiene habits to dental caries and de-
termine the presence of sealants/composites as potential
sources of BPA exposure.

Methods: subjects: 582 schoolchildren from Granada
city (Southern Spain) aged 7 yrs; mean (SD) of 7.55 (0.64)
yrs.

Results: caries was detected in 21.7% of their teeth.
Mean breakfast quality index (BQI) score, based on nu-
tritional questionnaires, was 5.18 (1.29). Breakfast with
foods rich in simple sugars representing > 5% of total
daily energy was consumed by 24% of the population
and was significantly associated with caries frequency in
binary logistic regression analysis. Biscuit consumption
was reported by 35.8% and significantly associated with
caries frequency. Breakfast intake of bakery products/
cereals and of dairy products showed a significant inver-
se association with caries frequency. No significant rela-
tionship was observed between caries and BQI score or
oral hygiene factors.

Conclusion: further research is required to elucidate
the role of diet in caries and the associated risk of expo-
sure to estrogenic xenobiotics such as BPA.
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HABITOS DIETETICOS DE LOS ESCOLARES
E INCIDENCIA DE CARIES DENTAL

Resumen

Introduccion: los habitos alimentarios saludables in-
fluyen sobre la salud oral. El tratamiento de la caries
comprende la restauracion dental con selladores y com-
posites dentales, la mayoria con bisfenol A (BPA). Hipo-
tesis: a) el desayuno y habitos de higiene oral son factores
importantes en el desarrollo de caries; b) el tratamiento
de la caries con epoxirresinas conlleva riesgo de exposi-
cion oral a monomeros plasticos.

Objetivo: relacionar la ingesta del desayuno y los ha-
bitos de higiene oral con la caries dental y determinar la
presencia de selladores/composites como fuentes poten-
ciales de exposicion al BPA.

Métodos: se analizaron 582 nifos/as en edad escolar de
Granada (sur de Espaiia) de 7 ainos de edad (7,55 [0,64]
afos). Se emple6 un cuestionario de frecuencia de consu-
mo de alimentos, 3 recordatorios de 24 h y variables de
estilo de vida, incluyendo la higiene bucodental. La cali-
dad del desayuno fue estimada con el Breakfast Quality
Index (BQI).

Resultados: se detecté un 21,7% de caries. El valor
medio del BQI fue 5,18 (1,29). El 24% de la poblacion
realizé un desayuno con alimentos ricos en aziicares sim-
ples (>5% de la energia total), asociado significativamen-
te con la frecuencia de caries en el andlisis de regresion
logistica. El 35,8% de los participantes tomaron galletas;
asociado significativamente con la frecuencia de caries.
La ingesta de productos de panaderia, cereales y lacteos
mostré una asociacion inversamente significativa con la
frecuencia de caries.

Conclusion: se necesitan mas investigaciones para
aclarar el papel de la dieta en la caries y el riesgo de ex-
posicion a xenobiéticos estrogénicos, como el BPA.

(Nutr Hosp. 2015;32:383-388)
DOI1:10.3305/nh.2015.32.1.9086
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Introduction

The acquisition of adequate dietary habits during
childhood can be vital to achieve optimal growth and
health status. A correct diet includes a healthy break-
fast that provides 20-25% of the total daily energy in-
take and is characterized by the presence of cereals,
dairy products, fruit, a reduced amount of simple su-
gars, and a healthy lipid profile!2. This favors cogniti-
ve performance in school tasks and adequate physical
activity during the morning®.

Healthy dietary habits in the early years of life are
considered to improve oral health and tooth quality.
Dental caries is a multifactorial disease characterized
by the destruction of tooth tissues due to deminerali-
zation from the acids generated by bacterial plaque®.
Dental caries has been associated with underprivileged
family situations, nutritional imbalances, and poor oral
hygiene techniques, including, lack of tooth brushing
or dental flossing, and it also has a genetic etiology>*.
It was recently reported that a nutritionally adequate
supply of Vit. D and calcium (Ca) is important for oral
health’, and some authors have recommended fluoride
supplementation together with an optimal Vit. D su-
pply®. Tooth destruction is associated with the intake
of sugars and acids in drink and food. The saliva pH
has also been related to caries®.

Pits and fissures favor plaque retention, and sealants
have been developed to prevent caries in these areas.
They create a physical barrier that isolates these sur-
faces from the oral medium, impeding the accumu-
lation of bacteria and organic remains and blocking
the supply of nutrients to microorganisms that are
present. Caries treatment consists in removing the in-
fectious agent and affected dental tissues and restoring
or rehabilitating the tooth with dental composites and
sealants. Virtually all (>90%) composites and sealants
contain bisphenol A (BPA). The most widely used ma-
terial is bisphenol glycidyl methacrylate (bis-GMA)
resin®!°,

Some monomers of these composites, especially
BPA, were observed to mimic the effect of estrogen
hormones in vivo'"'*. BPA has also been associated
with obesity, diabetes, and abnormalities in liver enzy-
mes'. After reviewing different studies, the European
Food Safety Authority'S concluded that exposure to
BPA may be associated with effects on kidneys, liver,
and breast glands in animals. The current tolerable dai-
ly intake (TDI) is 0.005 mg/kg body weight/day, but
this is a temporary value until more definitive results
are obtained from a current study under the US Natio-
nal Toxicology Program'®.

The working hypotheses of the present study were:
a) breakfast and oral hygiene habits are important fac-
tors in dental caries development; b) dental caries treat-
ment with epoxy-resins entails a risk of oral exposure
to monomers migrating from the polymeric material.
In this preliminary research, we assessed the degree of
caries in a school population and determined the per-

centage of schoolchildren treated with dental compo-
sites. The objective was to relate the consumption of
breakfast components and oral hygiene habits to dental
caries and determine the presence of sealants and com-
posites as potential sources of exposure to BPA.

Methods

The sample comprised 582 schoolchildren from the
city of Granada (Southern Spain) aged 7 years (mean
age of 7.55 yrs (SD: 0.64 yrs). Participating schools
were randomly selected from different neighborhoods
of the city. Experienced and specifically trained inter-
viewers administered each participant with a validated
semi-quantitative FFQ, 3 x 24 h recall, and question-
naire on food habits and lifestyle, including oral hygie-
ne practices!'”!®, Data from the nutritional questionnai-
res were used to estimate the breakfast quality index
(BQI)%. The food composition tables in the DIAL 1.19
software program used in this study were reviewed,
checking the nutrient composition of each food against
the data in the program and ensuring the inclusion of all
nutrients of interest or in the usual diet of the study po-
pulation'®?. The reference data were based on dietary
recommendations for this population in Spain and tho-
se published by international bodies?!. The presence of
caries, dental composites, and sealants in the study po-
pulation was assessed by a single dentist in the school.
This study was approved by the Ethics Committee of
our institution, and written consent was obtained from
the parents/guardians of the participants.

Statistical Analysis

Analyses were stratified by sex. Continuous varia-
bles were expressed as means, maximum, minimum,
and standard deviation (SD) Student’s t-test was used
to compare means of variables. Categorical variables
were expressed as frequencies and analyzed with the
chi-square test. Logistic regression analysis was used
to establish the likelihood of having caries as a func-
tion of the study variables. P<0.05 was considered sig-
nificant. SPSS version 20.0 (IBM, Chicago, IL) was
used for all statistical analyses.

Results

Table I lists the characteristics of the study popu-
lation, including variables related to oral hygiene and
habits related to possible tooth damage. Significant di-
fferences between males and females were observed in
tooth brushing after meals, the person who taught them
oral hygiene practices, nail-biting, thumb-sucking, and
bruxism habits.

There was a significantly higher (p=0.005) frequen-
cy of caries in maxilla (12.0 SD: 7.2) than in mandi-
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Table I
General characteristics of the study population

Total population Male Female
(n=582) (n=281) (n=301) P
Age (yrs) 7.55 (0.64) 7.57 (0.66) 7.54 (0.61) 0.400
Do you brush your teeth after meals (Yes) 75.7 73.0 77.5 0.048
Do you brush your teeth at school (Yes) 9.4 9.9 9.0 0.394
Mouthwashes with fluoride (Yes) 36.4 37.6 36.2 0.531
Dental braces (Yes) 10.5 12.1 8.2 0.102
Latest visit to the dentist
< 3 months 31.8 32.0 31.7
3 months- 1 year 16.3 17.3 15.4
> 1 year 11.3 12.7 8.7 0.066
Never 40.6 38.1 44.2
Why?
Revision 437 43.6 43.1
Cleaning 19.2 19.5 19.1
Caries 6.8 7.4 6.5
Sealant 7.9 8.3 7.4 0.918
Disease 3.9 4.0 4.0
Fracture 18.4 17.2 20.0
Tooth brushing frequency
3 times/day 37.4 34.2 40.4
2 times/day 22.4 22.3 22.6
Once/day 24.5 26.0 23.0 0.202
Sometimes (not daily) 13.7 15.1 12.2
Never 2.0 2.4 1.8
Who taught you to brush your teeth?
Home 59.5 55.5 62.7
School 0.9 0.8 0.6
Dentist 134 11.9 149 0.004
Other 26.2 31.8 21.9
Type of toothpaste
None 2.2 3.1 1.0
Specific for children 63.9 59.3 69.1 0.001
The one there is at home 33.7 37.6 30.0
Habits
Nail biting 26.7 24.0 28.9
Thumb-sucking 5.2 4.2 6.1
Bruxism 8.4 10.5 6.5 0-024
None 59.6 61.3 58.4
Caries frequency
No teeth with caries 53.1 56.9 52.8
1-3 teeth with caries 22.6 19.7 22.1 0.765
> 3 teeth with caries 24.3 234 252
Treatment frequency
No treated teeth 41.0 37.2 42.6
1-3 treated teeth 27.8 28.9 26.6 0.696
> 3 treated teeth 32.0 34.0 30.0

ble (9.6 SD: 9.6) but a larger percentage of sealants or
composites in the mandible than in the maxilla (12.4
SD:11.5 vs. 8.9 SD: 5.4).

The mean BQI value was 5.18 (1.29), with no sig-
nificant difference in mean score between the sexes.
At breakfast, significantly more dairy products were

consumed by the girls than by the boys, implying a
higher Ca intake (Table II). Breakfast included foods
rich in simple sugars that represented > 5% of total
daily energy in 24% of the population and was asso-
ciated with a higher frequency of caries. Biscuits were
consumed at breakfast by 35.8% and were also asso-
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ciated with a higher frequency of caries. In the binary
logistic regression analysis, caries frequency was not
significantly related to the BQI score (p=0.753) but
showed a significant association with the consumption
of breakfast cereals and an inverse association with the
intake of dairy products (Table IIT). No significant re-
lationship was observed between oral hygiene factors
and dental caries.

Discussion

Caries affected 21.7% of the teeth of this sample of
582 young schoolchildren from Southern Spain with
a mean (SD) age of 7.55 (0.64) yrs, similar to recent
findings of a prevalence of 26-34% in 6-year-old Spa-
nish and USA Children®** but lower than earlier ob-
servations of 35.4% in the same age group in 2002 and
confirming reports of a substantial reduction in caries
prevalence in 6-year-olds since 1997%. In the present
series, between one and three teeth were treated with
composites or sealants in 29% and more than three tee-

th in 32%. Various authors have described a similar
frequency of sealants and have contrasted the potential
benefits of their application with their well-documen-
ted release of BPA>?%. There is increasing interest in
the in vivo release of sealant components, including
BPA, which have estrogenic effects, and further re-
search is recommended to analyze the accumulative
estrogenic effects of BPA in dental sealants® and their
long-term impact™.

Despite the trend towards a lower prevalence of
dental caries in developed countries, it is increasing
in some developing countries under nutritional transi-
tion®. There is convincing evidence of an association
between dental caries and the amount and frequency of
free sugar intake®. Although other fermentable carbo-
hydrates may not be completely innocuous, epidemio-
logic studies show that the consumption of necessity
foods, including starch and fresh fruit, is associated
with low levels of dental caries. It has been reported
that the incidence of dental caries is low when free
sugar consumption is lower than 15-20 kg/yr (around
6% of energy consumption). It is recommended to

Table IT
Percentage of participants that meet the premises of quality breakfast (BQI) within the Mediterranean Diet context

BQlI-items

Total Boys Girls p*

1. Cereals and derivatives (bread breakfast, cereals, bakery products) 83.3 82.3 84.3 0.412

. Fruit and vegetables (fruit, fruit juice, vegetables)

22.1 23.8 20.5 0.179

. Dairy products (whole and semi-skimmed milk, milkshake, yoghurt, cheese) 83.7 81.2 86.3 0.020

. Foods rich in simple sugars (sugar, jam, honey) <5% of total daily energy 77.0 75.8 78.2 0.330

. MUFA/SFA > median

15.2 15.5 14.9 0.797
53.2 55.6 50.8 0.129

. Compliance with energy intake recommendations (20-25% of total daily energy) 15.8 14.6 17.0 0.261

2

3

4

5. MUFA-rich fats (olive oil, vegetable oil)

6

7

8. Cereals + fruit + dairy product in same meal
9

. Calcium (200-300 mg)

10. Absence of SFA- and trans-rich fats (butter, margarine)

9.1 10.3 7.9 0.154
46.6 43.0 50.2 0.014
74.5 73.1 75.8 0.305

BQI: mean value (SD) 5.18 5.14 523  0.238**
(1.29) (1300 (1.28)
*Chi-squared test, **t test
Table ITI
Factors of a healthy breakfast that affect caries frequency
95% CI
Food of breakfast B P OR
Lower  Upper

Cereals and derivatives (bread, breakfast cereals, bakery products)

Dairy products (whole and semi-skimmed milk, milk shake, yoghurt, cheese)

Simple sugars > 5% of total daily energy
Biscuits

Calcium (200-300 mg)

-1.028 0.026 0358 0.144 0.886
-1.101  0.025  3.006 1.15 7.86
0496 0.034 1.642 1.039 2.59
0411  0.057 1.509 0.988  2.305
-0.621  0.065 0537 0.259 1.014
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