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RESUMEN

Objetivo: evaluar la asociacion entre la caries dental y el consumo
de alimentos ultraprocesados en nifios de 4 a 15 afios.

Material y métodos: se realiz6 un estudio observacional descrip-
tivo en una clinica privada de Mdlaga, durante el periodo de octubre
de 2020 a mayo de 2021, que incluy6 a nifios de 4 a 15 afios que acu-
dieron a la consulta de odontopediatria. El consentimiento informado
fue previamente firmado por los tutores legales o los padres. En el
examen intraoral se valor6 la presencia de caries y los datos clinicos
se complementaron con encuestas, dirigidas a los padres, sobre los
conocimientos de alimentacion y los alimentos consumidos duran-
te 3 dfas. El andlisis estadistico descriptivo de las variables se realizé
mediante el software R versién 4.0.2.; se calcularon las frecuencias
absolutas y los porcentajes y para comparar las variables se aplicé el
andlisis de Chi cuadrado. Las diferencias entre variables continuas se
analizaron mediante la prueba de Spearman o Mann-Whitney, consi-
derando p valor < 0,05 para resultados estadisticamente significativos.

Resultados: se incluy6 una muestra total de 131 pacientes. Se
obtuvieron resultados estadisticamente significativos en relacion al
consumo de ultraprocesados y la presencia de caries (p <0,05) y se
encontré un mayor nimero de caries en niflos menores de 10 afios,
pero no se encontraron diferencias estadisticamente significativas
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ABSTRACT

Aim: to evaluate the association between dental caries and the
consumption of ultra-processed foods in children aged 4 to 15 years.

Material and methods: an observational descriptive study was
performed in a private clinic in Malaga between October 2020 and
May 2021 that included children aged 4 to 15 years who had attend-
ed the pediatric dentistry treatment room. Informed consent was
signed previously by the legal guardians and parents. The intraoral
examination evaluated the presence of caries and the clinical data
was supplemented with a questionnaire given to parents on their food
knowledge and a three-day food diary. The descriptive statistical
analysis of the variables was performed with software R version
4.0.2. The absolute frequencies and percentages were calculated and,
to compare the variables, the Chi Square test was used. The differ-
ences between the continuous variables were analyzed by means
of Spearman’s or Mann Whitney tests, and a p value < 0.05 was
considered statistically significant.

Results: a final sample of 131 patients was obtained. Statisti-
cally significant results were found in relation to the consumption
of ultra-processed foods and the presence of caries (p < 0.05), and
a greater amount of caries were found in children under the age
of 10 years. Statistically significant differences were not found
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entre los diferentes sexos. El conocimiento general sobre alimentos
ultraprocesados de los padres fue alto (87,1 %).

Conclusiones: la presencia de caries dental estd relacionada con
el consumo de ultraprocesados. Es importante conocer los riesgos
de este tipo de alimentos y divulgar esta informacion con el fin de
mejorar la salud oral y general de nuestros pacientes.

PALABRAS CLAVE: Alimentos ultraprocesados. Caries infantil.
Dieta cariogénica. Azucar afiadido.

INTRODUCCION

Los alimentos ultraprocesados se han descrito como “for-
mulaciones industriales econdmicas de alimentos con energia
y nutrientes adictivos”y estos estdn presentes en nuestro dia
adia (1,2). Los ultraprocesados son una forma de produccién
alimentaria cada vez mds dominante que conlleva la creacion
de productos alimenticios atractivos, econdémicos, listos para
consumir y caracteristicamente altos en calorias, grasas, azu-
cares afadidos y sal, y generalmente obesogénicos (3).

Este incremento de su consumo en los dltimos afios ha
causado un impacto en la vida de los nifios y adolescentes
debido a que (4):

— Laindustria alimentaria gasta millones de euros en téc-
nicas de marketing y divulgacion para poder llegar a los
mds pequefios de la casa.

— Los nifios son un grupo de consumidores particular-
mente vulnerables debido a su limitada capacidad para
reconocer la intencion persuasiva de la publicidad.

— Existe un desconocimiento general de las consecuencias
del consumo de los alimentos ultraprocesados y de las
enfermedades que estdn directa e indirectamente rela-
cionadas con estos.

El consumo de estos alimentos puede afectar a la salud
general y oral de nuestros pacientes. La poblacion, en rasgos
generales, tiende a tener cada vez hédbitos menos saludables
con un aumento epidemioldgico de algunas enfermedades
como la obesidad, la diabetes tipo 2 y las enfermedades car-
diovasculares (5).

La obesidad infantil supone un grave problema de salud
publica y su aumento en los dltimos afios ha sido clasificado
por la OMS como un factor de riesgo clave para el desarrollo
de enfermedades crénicas no transmisibles (6,7). Es por ello
que las estrategias eficaces para prevenir la obesidad desde los
primeros afios de vida son fundamentales para evitar efectos
adversos en la salud (8).

Ademads, las bebidas con alto contenido en aztcares libres
aumentan el riesgo de sobrepeso y pueden conllevar a la
ingesta insuficiente de nutrientes esenciales, reduciendo de
este modo la diversidad dietética (9-13). La erosién dental
también estd relacionada con el consumo de las bebidas
ultraprocesadas, las cuales debilitan la integridad del diente
y aumentan el riesgo de caries debido a la cantidad de azicar
y pH 4cido caracteristico (9).
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between the sexes. The overall knowledge of parents on ultra-pro-
cessed foods was high (87.1 %).

Conclusions: the presence of dental caries is related to the con-
sumption of ultra-processed products. It is important to be aware of
the risks of this type of food and to spread information with the aim
of improving the oral and general health of our patients.

KEYWORDS: Ultra-processed products. Childhood caries.
Cariogenic diet. Added sugar.

La caries dental es un desafio para la salud ptiblica inter-
nacional ya que afecta al < 80 % de la poblacién mundial,
siendo la enfermedad crénica no transmisible mds comtin en
la infancia (7). La caries dental es una enfermedad progresiva
desde la infancia a la edad adulta, de cardcter comportamental
y mediada por la dieta, en la cual los hidratos de carbono son
fermentados por las bacterias de la cavidad oral en la superficie
dental, resultando en la produccion de dcido y consecuente
disolucion del esmalte (10-18). Se considera que los azicares
son el factor de riesgo mds importante y, ademads, hay evidencia
de que la caries de la primera infancia severa tiene un efecto
negativo en el crecimiento y la calidad de vida de los nifios (7).

Una dieta saludable y equilibrada se compone de alimen-
tos naturales que, en caso de contener azicar, serdn aztcares
intrinsecos. Los aziicares afiadidos no son necesarios para
complementar la dieta de un nifio sano, y suponen un aporte
caldrico innecesario que puede desplazar el aporte de nutrien-
tes esenciales (9).

Debido a que la caries es una enfermedad azticar-dependien-
te, muchos profesionales sanitarios han centrado su prevencion
en la modificacion de la alimentacion infantil (13,19-24); es
por ello, que la divulgacién sobre una alimentacién saludable
tiene un papel muy importante en nuestra sociedad, ya que
permite que las familias obtengan la informacién necesaria.

Debido a la poca relacién evidenciada entre las lesiones
de caries y el consumo de productos ultraprocesados, el pre-
sente trabajo tuvo como objetivo evaluar dicha asociacion
para poder encontrar estrategias preventivas y asi mejorar la
situacion actual con un cambio de dieta y hébitos, desde el
punto de vista de la Odontopediatria.

MATERIALES Y METODOS

Este proyecto de investigacion fue aprobado por el Comité
Cientifico de la Universitat Internacional de Catalunya en
febrero de 2021, por el Costa del Sol (Hospital Costa del Sol,
Marbella, Mélaga) (Ref: 105-03-2021), en marzo de 2021 y
por el Comité de Recerca de la Universitat Internacional de
Catalunya (ODP-ECL-2020-05), en marzo de 2021.

Se determiné una muestra de 131 individuos para estimar
un 95 % de confianza y una precision de + 5 unidades por-
centuales (5 %), lo que permite una prevalencia poblacional
cercana al 50 %.
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Todos los participantes cumplieron con los siguientes cri-
terios: niflos de ambos sexos, de entre 4 y 15 afios de edad,
que acudieron a una cita de revision bucodental o primera
visita, nifios sin enfermedades sistémicas y/o neurolédgicas;
nifios con medicacion cronica, consentimiento informado fir-
mado por padres o tutores legales y, finalmente, un dietario y
cuestionario cumplimentado por los padres o tutores legales
durante 3 dias.

Los datos se obtuvieron del examen intraoral de pacien-
tes pedidtricos que acudieron a la consulta odontoldgica en
una clinica dental privada ubicada en Marbella, Espaiia, entre
marzo de 2021 y junio de 2021. El examen clinico fue reali-
zado por un solo examinador mediante la inspeccién visual
y la exploracién complementaria (radiografias de aleta de
mordida/periapicales y ortopantomografia en caso necesario).

Los datos clinicos se complementaron con un dietario que
completaron los padres/tutores donde registraron la inges-
ta diaria de alimentos durante tres dias y un cuestionario de
conocimientos generales de alimentacion y de hébitos de sus
hijos (Fig. 1).

Finalmente, se informd sobre hdbitos saludables a los
pacientes y padres/tutores, ofreciendo alternativas a los ali-
mentos de mayor consumo, se recomendaron alimentos sin
procesar y cuyo tnico azucar contenido fuese el azicar intrin-
seco del propio alimento, evitando los azicares libres, alimen-
tos de consistencia pegajosa o 4cidos y bebidas azucaradas.

Los datos se analizaron mediante el software estadistico
R version 4.0.2. con un intervalo de confianza del 95 % y un
nivel de significancia del 5 %. Se determinaron las frecuen-
cias absolutas y porcentajes de las variables del estudio y para
compararlas se aplicé la prueba de Chi cuadrado. Se aplic6 la
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prueba Mann-Whitney o una correlacién de Spearman para
determinar las diferencias entre las variables ultraprocesados
y ndmero de caries.

Finalmente, se realiz6 un modelo de Poisson para estudiar
el efecto de las variables sobre el nimero de caries y una
regresion lineal para estudiar el efecto de las variables sobre
el consumo de alimentos ultraprocesados. Para este estudio
se tom6 como referencia estadisticamente significativa un
valor p <0,05.

RESULTADOS

Un total de 131 pacientes fueron incluidos en el estudio
(66 nifias [51 %] y 65 nifos [49 %]). La media de edad de la
muestra fue de 9,59 afios + 3,23 afios. Se clasificaron a los
participantes en dos grupos, el primer grupo de 4 a 10 afios y
el segundo grupo de 10 a 15 afios de edad.

RELACION ENTRE LOS ALIMENTOS
ULTRAPROCESADOS Y LA CARIES DENTAL

La media de consumo de alimentos ultraprocesados en tres
dias fue de 6,07. Los pacientes que consumieron mas de 6 ultra-
procesados en 3 dias tuvieron una media de 3,16 caries, por lo
que se encontré una correlacion positiva entre el consumo de
estos alimentos y las lesiones de caries (p-valor =0,001), sien-
do estos resultados estadisticamente significativos (Tabla I);
asi cuanto mayor fue el consumo de alimentos ultraprocesa-
dos, mayor fue el nimero de lesiones de caries (Fig. 2).

Cuestionario padres/tutores Paciente:

Desayuno | Media Comida | Merienda Cena Picoteo
1. ;Sabe qué es un alimento procesado? manana extra
2. ;Con qué frecuencia considera que su hijo consume ultraprocesados
al dia?
[ 1 vez/dia [ 2 veces/dia [ 3 veces/dia
[ 4 veces/dia [ +5 veces/dia
3. De los siguientes alimentos y bebidas, ¢cuales considera que son
ultraprocesados? Dia?2

Cereales asi [ No [ Nosé

Pan Bimbo asi [ No [ No sé

Galletas asi [ No [ Nosé

Yogurt asi [ No [ Nosé

Actimel asi [ No [ No sé

Embutidos asi [ No [ Nosé Dia 3

Barrita energética [ Si [ No [ Nosé

Zumos envasados [ Si [ No [ No sé

Bolleria asi [ No [ Nosé

Leches vegetales [ Si [ No [ Nosé

Batidos asi [ No [ No sé

Nestea asi [ No [ Nosé

Pizza 1 si I No [ No sé * Anotar horas, cantidades, marca del alimento y modo de preparacion (si estd hecho en casa,

en un restaurante o es precocinado).

Figura 1. Cuestionario dirigido a los padres y dietario utilizado en el presente estudio.
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TABLA 1.
RELACION ENTRE LESION DE CARIES Y CONSUMO DE
ULTRAPROCESADOS

N.°de caries

Total Media (DS) Valor p
Total 2,397 (3,159)
Ultraprocesados 6,076 (3,204) < 0,001
6,00 (4,005 8,00)
<6 64 (48,85 %) 1,594 (2,473)
=6 67 (51,15 %) 3,164 (3,549)

Caries vs. Consumo ultraprocesados
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Figura 2. Relacion entre lesion de caries y consumo de
ultraprocesados.

RELACION ENTRE LOS ALIMENTOS
ULTRAPROCESADOS Y LA VARIABLE EDAD/SEXO

La tabla IT muestra la relacién entre el consumo de alimen-
tos ultraprocesados y las lesiones de caries segin la edad y
el sexo: los participantes mayores de 10 afos tenian un 3 %
menos de caries que los menores de 10 afios (p-valo r =0,037),
observandose diferencias estadisticamente significativas entre
edades (Fig. 3).

No se encontraron diferencias estadisticamente significati-
vas segtn fuese el sexo del nifio (p-valor = 0,302).

CONOCIMIENTO DE LOS PADRES

Se observo que la mayoria de los padres (83,1 %) sabian
identificar lo que es un producto ultraprocesado, por lo que
se determina que, a mayor conocimiento por parte de los
padres, menor era el consumo de alimentos ultraprocesados
(p-valor =0,059) (Fig. 4).
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TABLA II.
RELACION ENTRE LESION DE CARIES, EDAD Y SEXO

N.°de caries

Est (IC) Valor p
Edad
<10 Ref
> 10 0,779 (0,614, 0,984) 0,037
Sexo
Masculino Ref
Femenino 1,126 (0,899; 1,411) 0,302
Caries vs. Edad
72 3
70 -
68
66 : .8
64 1,5 g
62 1 OZ
60
g3 05
56 0
<=10 >10

Edad recodificada

Figura 3. Relacion entre lesion de caries y edad.

Consumo ultraprocesados vs. Conocimiento padres
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Figura4. Relacion entre consumo de ultraprocesados y conocimiento
paterno.

DISCUSION

De acuerdo con otros estudios realizados previamente
(11,17,25-28), en el presente estudio se observé una relacion
positiva entre la caries dental y el consumo de alimentos
ultraprocesados. Este tipo de productos contienen una gran
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cantidad de azucares anadidos tal y como examinaron en el
estudio transversal realizado por Martinez y cols. (22), donde
observaron que en EE. UU. el 60 % de la ingesta energética
diaria inclufa azicar afiadido. Esto coincide con la revisién
sistemadtica realizada por la OMS (21), que incluye, entre
otros, estudios poblacionales que apoyan el efecto dosis-res-
puesta de la ingesta de aztcar y la presencia de caries. Esta
revision sefiala, con una evidencia de calidad moderada, que
el nimero de lesiones de caries es menor cuando la ingesta
de aztcares libres es < 10 %. Los efectos dentales del azicar
son irreversibles, por lo que el andlisis de los datos de esta
revision sugiere que “puede ser beneficioso limitar los azu-
cares al 5 % para minimizar el riesgo de caries a lo largo de
la vida” (21).

Barcelos y cols. (29) realizé un estudio transversal en nifios
de 7-8 anos de edad, concluyendo que el consumo de produc-
tos procesados y ultraprocesados representaban aproximada-
mente el 50 % de la ingesta energética diaria, y afirmaron que
los resultados pueden ser ain mds relevantes si se considera
que los hdbitos alimentarios desarrollados en la infancia tie-
nen tendencia a permanecer en su edad adulta. Coincidiendo
con los resultados del presente estudio, no observaron dife-
rencias estadisticamente significativas entre ambos sexos en
la ingesta energética media de alimentos ultraprocesados.

En cuanto a los habitos dietéticos y la caries de la pri-
mera infancia, en el estudio realizado por Nagarajappa y
cols. (23) observaron una relacion estadisticamente significa-
tiva de caries en aquellos niflos que consumian con frecuencia
alimentos poco saludables y, coincidiendo con los resultados
obtenidos en nuestro estudio, obtuvieron una prevalencia de
caries del 32,7 %. Al igual que en el estudio de cohorte de
Peres y cols. (20), que observaron que cuando el consumo
de aziicares aumenta, también lo hace el nimero de lesiones
de caries. Sin embargo, existe una clara diferencia entre el
estudio realizado por Peres y cols. (20) y nuestro estudio, ya
que ellos concluyen que la caries dental incrementa desde
los 6 a los 18 afios cuando estd asociada a patrones elevados
de consumo de azicares; en cambio, en el presente estudio
observamos un 3 % menos de lesiones de caries en nifios
menores de 10 afios. Esta diferencia podria ser una limita-
cidén del disefio de nuestro estudio, debido a que la edad de
la muestra termina a los 15 afos. Ambos estudios destacan
la importancia de la deteccién precoz y de la educacién de
los padres y profesores con el fin de prevenir y controlar la
enfermedad.

El elevado consumo de alimentos y bebidas con aztca-
res afladidos es una gran preocupacion en muchos paises,
y las bebidas lacteas azucaradas y los zumos envasados
representan una gran parte del consumo de bebidas en los
nifios (25). Diversos estudios (24-26,28-30) revisan la can-
tidad, el momento de ingesta o la frecuencia de consumo de
estos productos y el papel que tienen en la formacién de lesio-
nes de caries. En nuestro estudio, la media de consumo de pro-
ductos ultraprocesados fue de 6,07 en 3 dias, siendo habitual
encontrar este tipo de bebidas azucaradas y zumos varias veces
al dia, y se relacion6 con una media de 3,16 lesiones de caries.
Consideramos la importancia de reducir el consumo de estos
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productos, especialmente en el desayuno y la merienda, y tratar
de cambiarlos por otros alimentos mds saludables y nutritivos.

Uno de los objetivos de nuestro estudio fue mejorar la
salud oral y general de nuestros pacientes. El consumo de
alimentos ultraprocesados se asocia a enfermedades como la
obesidad infantil, tal y como refiere el estudio de Filgueiras y
cols. (31), que encontré una asociacion entre la obesidad y el
consumo de alimentos ultraprocesados con alto contenido en
azucar. Debido al aumento de la prevalencia de sobrepeso a
nivel mundial es importante investigar su relacién con la adic-
cion a los alimentos y los tipos de alimentos asociados con
comportamientos adictivos con el fin de ayudar a prevenir y
tratar la obesidad. En el estudio de Filgueiras y cols. (31), los
alimentos ultraprocesados que se asociaron positivamente
con la adiccion fueron las galletas y los embutidos, alimen-
tos consumidos con alta frecuencia en la muestra de nuestro
estudio, sobre todo a la hora del desayuno y la merienda.
Estos autores (31) observaron que la adiccion a la comida
estd presente en los nifios pequefios con sobrepeso y, por esta
razén, tiene importantes implicaciones sociales, clinicas y de
salud publica.

En el estudio de Dooley y cols. (32) sefialan que la obesi-
dad y la pobre salud bucodental comparten muchos factores
de riesgo en comun y afectan de forma desproporciona-
da a la poblacién infantil de riesgo; ademds indican que la
historia natural de la obesidad infantil comienza con unas
tasas excesivas de aumento de peso que se producen en los
primeros afios de vida y persisten en la infancia y la edad
adulta. Ademads valoraron cémo los profesionales de la salud
bucodental podian participar en la reduccion de la obesidad
infantil, concluyendo que las medidas de intervencion para
prevenir la obesidad, tales como la entrevista motivacional
y los programas de politica de alimentacion saludables, pue-
den ser eficaces para mejorar la salud bucodental de nuestros
pacientes. Hay que tener en cuenta que los profesionales de la
salud de diversas disciplinas pueden tener un gran potencial
si trabajan juntos para influir en las cuestiones sociales que
afectan tanto a la obesidad infantil como a la pobre salud
bucodental y, asi, conseguir crear un futuro mas saludable
para los nifios. En nuestro estudio nos centramos en educar
a los padres y a los nifios en sus habitos alimenticios, estu-
diamos los productos que consumen con mayor frecuencia,
les explicamos cdmo repercute esto en su salud bucodental
y general, y les proporcionamos alternativas mas saludables
y faciles para que sean capaces de elegir alimentos reales no
procesados. Intentamos concienciar, no sélo de las consecuen-
cias a nivel bucodental, sino también de las enfermedades no
transmisibles implicadas.

Existen algunas limitaciones a la hora de evaluar los resul-
tados de la presente investigaciéon: dado el pequefio tamafio
de muestra seria interesante no solo ampliar muestra sino
ampliar también el rango de edad hasta los 18 afios para exa-
minar si la caries dental sigue siendo menor en este rango de
edad o por el contrario aumenta tal y como concluyen Peres y
cols. (20). Ademas, seria interesante continuar con el estudio
para ver la evolucidn del riesgo de caries después de haber
inculcado hébitos higiénico-dietéticos en las familias.

OpontoL PEDIATR 2022;30(1):14-24
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CONCLUSIONES

— La presencia de lesiones de caries tiene una relacion
directa con el consumo de alimentos ultraprocesados.

— No existen diferencias estadisticamente significativas
entre los distintos sexos y la relacion caries y consumo
de alimentos ultraprocesados.

— Se encontré una asociacién estadisticamente significa-
tiva entre lesiones de caries y consumo de alimentos
ultraprocesados, y las diferentes edades siendo mayor
el numero de caries entre 4 a 10 afios de edad que
entre 10 a 15 afios de edad.

— El conocimiento por parte de los padres sobre alimen-
tacion influye en la cantidad de ultraprocesados consu-
midos. Es importante conocer los riesgos de este tipo
de alimentos y divulgar esta informacién para mejorar
la salud oral y general de nuestros pacientes.
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ABSTRACT

Aim: to evaluate the association between dental caries and the
consumption of ultra-processed foods in children aged 4 to 15 years.

Material and methods: an observational descriptive study was
performed in a private clinic in Malaga between October 2020 and
May 2021 that included children aged 4 to 15 years who had attend-
ed the pediatric dentistry treatment room. Informed consent was
signed previously by the legal guardians and parents. The intraoral
examination evaluated the presence of caries and the clinical data
was supplemented with a questionnaire given to parents on their food
knowledge and a three-day food diary. The descriptive statistical
analysis of the variables was performed with software R version
4.0.2. The absolute frequencies and percentages were calculated and,
to compare the variables, the Chi Square test was used. The differ-

RESUMEN

Objetivo: evaluar la asociacion entre la caries dental y el consumo
de alimentos ultraprocesados en nifios de 4 a 15 afios.

Material y métodos: se realiz6 un estudio observacional descrip-
tivo en una clinica privada de Mdlaga, durante el periodo de octubre
de 2020 a mayo de 2021, que incluyd a nifios de 4 a 15 afios que acu-
dieron a la consulta de odontopediatria. El consentimiento informado
fue previamente firmado por los tutores legales o los padres. En el
examen intraoral se valor6 la presencia de caries y los datos clinicos
se complementaron con encuestas, dirigidas a los padres, sobre los
conocimientos de alimentacion y los alimentos consumidos duran-
te 3 dias. El andlisis estadistico descriptivo de las variables se realiz
mediante el software R version 4.0.2.; se calcularon las frecuencias
absolutas y los porcentajes y para comparar las variables se aplicé el
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ences between the continuous variables were analyzed by means
of Spearman’s or Mann Whitney tests, and a p value < 0.05 was
considered statistically significant.

Results: a final sample of 131 patients was obtained. Statisti-
cally significant results were found in relation to the consumption
of ultra-processed foods and the presence of caries (p < 0.05), and
a greater amount of caries were found in children under the age
of 10 years. Statistically significant differences were not found
between the sexes. The overall knowledge of parents on ultra-pro-
cessed foods was high (87.1 %).

Conclusions: the presence of dental caries is related to the con-
sumption of ultra-processed products. It is important to be aware of
the risks of this type of food and to spread information with the aim
of improving the oral and general health of our patients.

KEYWORDS: Ultra-processed products. Childhood caries.
Cariogenic diet. Added sugar.

INTRODUCTION

Ultra-processed foods have been described as “economic
industrial formula foods with energy and addictive nutrients” and
these are present in our day-to-day lives (1,2). Ultra-processed
foods are an increasingly dominant type of food production,
which entails the creation of attractive, economic food products
that are ready to eat and that are characteristically high in calo-
ries, fats, added sugars and salt, and generally obesogenic (3).

This increase in consumption over recent years has caused
an impact in the life of children and adolescents due to (4):

— The food industry spending millions of euros on mar-
keting and dissemination techniques in order to reach
the youngest members of the family.

— Children being a group of particularly vulnerable con-
sumers due to their limited capacity to recognize the
persuasive intention of advertising.

— A general unawareness of the consequences of consum-
ing ultra-processed foods and of the diseases that are
directly or indirectly related with these.

The consumption of these foods can affect the general and
oral health of our patients. The population, in general terms,
tends to have increasingly fewer healthy habits, and there is
an epidemiological increase in some diseases such as obesity,
type 2 diabetes and cardiovascular disease (5).

Child obesity is a serious public health problem, and its
increase in recent years has been classified by the WHO as
a key risk factor for the development of non-transmissible
chronic disease (6,7). For this reason, efficient strategies for
preventing obesity from the first years of life are essential for
avoiding adverse health effects (8).

In addition, drinks with a high free sugar content increase
the risk of becoming overweight, and they can lead to an
insufficient intake of essential nutrients, thus reducing dietary
diversity (9-13). Dental erosion is also related to the con-
sumption of ultra-processed drinks which weaken the integ-
rity of the tooth and increase the risk of caries due to the
quantity of sugar and acidic pH that is so characteristic (9).
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andlisis de Chi cuadrado. Las diferencias entre variables continuas se
analizaron mediante la prueba de Spearman o Mann-Whitney, consi-
derando p valor < 0,05 para resultados estadisticamente significativos.

Resultados: se incluy6é una muestra total de 131 pacientes. Se
obtuvieron resultados estadisticamente significativos en relacion al
consumo de ultraprocesados y la presencia de caries (p <0,05) y se
encontré un mayor nimero de caries en niflos menores de 10 afios,
pero no se encontraron diferencias estadisticamente significativas
entre los diferentes sexos. El conocimiento general sobre alimentos
ultraprocesados de los padres fue alto (87,1 %).

Conclusiones: la presencia de caries dental esta relacionada con
el consumo de ultraprocesados. Es importante conocer los riesgos
de este tipo de alimentos y divulgar esta informacién con el fin de
mejorar la salud oral y general de nuestros pacientes.

PALABRAS CLAVE: Alimentos ultraprocesados. Caries infantil.
Dieta cariogénica. Azicar afiadido.

Dental caries is a challenge for international public health,
as it affects < 80 % of the world population, and it is the
most chronic non-transmissible childhood disease (7). Dental
caries is a disease that progresses from childhood until adult-
hood. It has behavioral characteristics and is diet-mediated.
Carbohydrates are fermented by oral cavity bacteria on dental
surfaces, leading to the production of acid and the result-
ing dissolution of the enamel (10-18). Sugars are considered
the most important risk factor and there is also evidence that
severe early childhood caries has a negative effect on the
growth and quality of life of these children (7).

A healthy and balanced diet is composed of natural foods
that, should they contain sugar, are natural sugars. Added sug-
ars are not necessary for complementing the diet of a healthy
child, and they involve an unnecessary caloric intake that can
displace the intake of essential nutrients (9).

Given that caries is a sugar-dependent disease, many health
professionals have concentrated their prevention strategies on
modifying the diet of children (13,19-24). For this reason,
the dissemination of healthy diet plays a very important role
in our society, as it allows families to obtain the information
that they need.

MATERIALS AND METHODS

This research project was approved by the Scientific
Committee of the Universitat Internacional de Catalunya in
February 2021 in the Costa del Sol (Hospital Costa del Sol,
Marbella, Mélaga) (Ref: 105-03-2021), in March 2021 and by
the Research Committee of the Universitat Internacional de
Catalunya (ODP-ECL-2020-05) in March 2021.

A sample was selected of 131 individuals for a confidence
level of 95 % and a precision of + 5 percentual units (5 %),
which permitted a population prevalence of nearly 50 %.

All the participants met the following criteria: children of
both sexes, between the ages of 4 and 15 years, who had
appointments for a dental check-up or first visit, children with
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no systemic and/or neurologic disease, children with chron-
ic medication, informed consent signed by parents or legal
guardians and finally, a three-day diary and questionnaire to
be filled in by parents or legal guardians.

The data was obtained during the intraoral examination of
pediatric patients who attended the treatment room of a private
dental clinic in Marbella, Spain, between March 2021 and
June 2021. The intraoral examination was carried out by a
single examiner by mean of visual inspection and additional
examinations (bitewing/periapical radiographs and orthopan-
tomographies if necessary).

The clinical data was supplemented with a diary that the
parents/guardians filled in and in which the daily intake of
food over three days was registered, and a questionnaire on
general knowledge on food and their children’s habits (Fig. 1).

Finally, information on healthy habits was given to the patients
and parents/guardians. Alternatives to the most consumed foods
were suggested and unprocessed food was recommended with
only the sugar inherent in the food itself. Free sugars, sticky or
acidy foods and sugary drinks were to be avoided.

The data was analyzed using statistical software R version
4.0.2. with a confidence interval of 95 % and a level of signif-
icance of 5 %. The absolute frequencies and the percentages
of the variables in the study were determined, and for com-
parison the Chi square test was applied. The Mann-Whitney
or Spearman correlation was used to determine the differences
between the ultra-processed food variables and number of caries.

Finally, a Poisson model was used to study the effect of the
variables on the number of caries, and linear regression was
used to study the effect of the variables on the consumption
of ultra-processed foods. For this study a p-value < 0.05 was
considered statistically significant.

Questionnarie for parents/guardians Patient:

S. YUSTE BIELSA ET AL.
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RESULTS

A total of 131 patients were included in the study (66 girls
[51 %] and 65 boys [49 %]): The mean age of the sample was
9.59 years + 3.23 years. The participants were classified into
two groups. The first group was aged 4 to 10 years and the
second group was aged 10 to 15 years.

THE RELATIONSHIP BETWEEN ULTRA-
PROCESSED FOOD AND TOOTH DECAY

The mean consumption of ultra-processed food over
the three days was 6.07. The patients who consumed more
than 6 ultra-processed foods in 3 days had a mean of
3.16 caries, and a positive correlation was therefore found
between the consumption of these foods and carious lesions
(p-value = 0.001). These results were statistically significant
(Table I). Therefore, the greater the consumption of processed
foods, the greater the number of carious lesions (Fig. 2).

RELATIONSHIP BETWEEN ULTRA-PROCESSED
FOOD AND THE AGE/SEX VARIABLE

Table II shows the relationship between the consump-
tion of ultra-processed food and carious lesions according
to age and sex. The participants above the age of 10 years
had 3 % fewer caries than those under the age of 10 years
(p-value = 0.037), statistically significant differences were
observed between the age groups (Fig. 3).

Statistically significant differences were not found regard-
ing the sex of the child (p-value = 0.302).

Breakfast Mid- Lunch Mid- Dinner Extra
1. Do you know what an ultra-processed food it? morning afiernoon snack
[ Yes [ No Day 1
2. How often do you think your child eats ultra-processed food a day?
[] Once a day [ Twice a day [ Three times a day
[ Four times a day [ Five times a day
3. Which of the following foods or drinks do you consider to be ultra-
processed?
Cereals OYes [No [ I dont know Day 2
Sliced white bread OYes [No [ 1 dont know
Biscuits OYes [No [ I don't know
Yoghurt OYes [No [ I don't know
Actimel OYes [No [ 1 dont know
Cold meats OYes [ONo [ I don't know
Energy bar OYes [No [ I don't know Dav 3
Packaged juice OYes [No [ 1 dont know Y
Shop buns and pastries [JYes [ No [ I dont know
Vegetable-based milk  [JYes [ No [ I don't know
Shakes OYes [No [ 1 dont know
Nestea OYes [No [ I don't know
Pizza OYes [ONo [ I dont know

*Make a note of time, amount, food brand and preparation method (if made at home, in a
restaurant or pre-cooked).

Figure 1. Questionnaire given to parents and the diary used in the present study.
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TABLE L.
RELATIONSHIP BETWEEN CARIOUS LESIONS
AND CONSUMPTION OF ULTRA-PROCESSED FOODS

No. caries lesions

Global Mean (DS) p-value

Global 2.397 (3.159)

Ultra-processed 6.076 (3.204) <0.001

6.00 (4,00. 8,00)

<6 64 (48.85 %) 1.594 (2.473)

=6 67 (51.15 %) 3.164 (3.549)

Caries vs Consumption of ultra-processed foods

w

Correlation: 0.37

10

1 T T 1 1 T T 1
0 2 4 6 8 10 12 14

No. caries

No. ultra-processed foods/day

Figure 2. Relationship between carious lesions and consumption of
ultra-processed foods.

TABLE II.
RELATIONSHIP BETWEEN CARIOUS LESIONS, AGE
AND SEX

No. caries lesions

Est (IC) p-value
Age
<10 Ref
> 10 0.779 (0.614; 0.984) 0.037
Sex
Male Ref
Female 1.126 (0.899; 1.411) 0.302
PARENTAL KNOWLEDGE

It was observed that most of the parents (83.1 %) knew how
to identify an ultra-processed product and it was established
that the greater parental knowledge, the fewer ultra-processed
foods were consumed (p-value = 0.059) (Fig. 4).
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Caries vs Age

72 3
70 25
68
2 [)]
66 .0
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Figure 3. Relationship between carious lesion and age.

Consumption of ultra-processed foods vs
parental knowledge
120 8,00
100 \ 7,00
6,00
80 5,00
60 4,00
3,00
2,00

40

2 1,00

0 0,00
No Yes

No. ultra-processed foods/day

Parental knowledge about ultra-processed food

Figure 4. Relationship between the consumption of ultra-processed
foods and parental knowledge.

DISCUSSION

According to other previous studies (11,17,25-28), and
in the present study, a positive relationship was observed
between tooth decay and the consumption of ultra-processed
foods. These types of products contain large amounts of
free sugars as was examined in the cross-sectional study
performed by Martinez et al. (22), where it was observed
that in USA 60 % of the daily energy intake included added
sugar. This concurs with the systematic review carried out
by the WHO (21) that includes, among others, population
studies that support the dose-response effect from the intake
of sugar and the presence of caries. This review points out,
using moderate quality evidence, that the number of carious
lesions is less when the ingestion of free sugars is < 10 %.
The effect of sugar on teeth is irreversible, and an analysis
of the data in this review suggests that “it may be beneficial
to limit sugars to 5 % in order to minimize the risk of caries
throughout life” (21).

Barcelos et al. (29) performed a cross-sectional study with
children aged 7-8 years, concluding that the consumption of
processed and ultra-processed products represented approxi-
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mately 50 % of daily energetic intake. They claimed that the
results could be even more relevant if it is taken into account
that the dietary habits developed in childhood tend to continue
into adulthood. They did not observe any statistically signifi-
cant differences between both sexes in mean energetic intake
of ultra-processed food, as occurred in the present study.

With regard to dietary habits and early childhood caries, in
the study carried out by Nagarajappa et al. (23) a statistically
significant relationship was observed regarding caries in the
children who frequently ate unhealthy food, which concurred
with the results from our study, and a caries prevalence of
32.7 % was obtained. This was similar to the cohort study by
Peres et al. (20), who observed that when the consumption of
sugar increased, the number of caries lesions also increased.
However, there was a clear difference between the study car-
ried out by Peres et al. (20) and our study, as they concluded
that dental caries increased from 6 to 18 years when this was
associated with high patterns of sugar consumption. However,
in the present study, we observed 3 % fewer caries lesions in
children under the age of 10 years. This difference could be
a limitation in the design of our study, given that the age in
our sample stopped at 15 years. Both studies highlight the
importance of early detection and the education of parents and
teachers with a view to preventing and controlling the disease.

The high consumption of food and drinks with added sug-
ars is of great concern in many countries, and sugary milk
beverages and packaged juice represent a large part of the
drinks consumed by children (25). Various studies (24-26,28-
30) review the quantity, the timing of the intake or consump-
tion frequency of these products and the role played in the
formation of caries-like lesions. In our study, the mean con-
sumption of ultra-processed products was 6.07 in three days,
it was usual to find this type of sugary drink and juices various
times a day, and it was related to a measure of 3.16 caries
lesions. We consider it important to reduce the consumption
of these products, especially at breakfast and midafternoon,
and to try to change these for other healthier and more nutri-
tious foods.

One of the objectives of our study was to improve the
oral and general health of our patients. The consumption of
ultra-processed food is associated to diseases such as child
obesity, as reported in the study by Filgueiras et al. (31), who
found an association with obesity and the consumption of
ultra-processed food with a high sugar content. Due to the
high prevalence around the world of being overweight, it is
important to investigate the relationship with an addiction to
food and the types of food associated with addictive behav-
ior in order to help prevent and treat obesity. In the study
by Filgueiras et al. (31), ultra-processed food that was posi-
tively associated with addiction were biscuits and cold cuts,
which was food consumed very frequently by the sample in
our study, especially at breakfast time and mid-afternoon.
These authors (31) observed that food addiction was present
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in smaller overweight children and, for this reason, it had
important social, clinical and public health implications.

The study by Dooley et al. (32), highlights that obesity
and poor oral health share many common risk factors and
that these disproportionately affect the child population at
risk. In addition, they indicate that the natural history of
child obesity starts with excessive rates of weight gain that
arise in the first years of life and persist into childhood and
adulthood. They also assessed how oral health professionals
could participate in the reduction of child obesity, conclud-
ing that the intervention measures to prevent obesity, such
as motivational interviewing and healthy eating policy pro-
grams, could be efficient for improving the oral health of our
patients. It should be kept in mind that health professional
from various disciplines could have great potential if work-
ing together to influence social issues that affect both child
obesity as well as poor oral health, and a healthier future for
these children could be achieved. In this study of ours we con-
centrated on educating parents and children on eating habits,
we studied the products that were consumed most frequently,
we explained how this affected their oral and general health,
and we provided healthier and easier alternatives so that they
were able to choose real non-processed food. We tried to raise
awareness not only about the oral consequences but also about
the non-transmissible diseases involved.

There were some limitations when evaluating the results
of the present study. Given the small size of the sample, it
would be interesting to not only have a wider sample but
also to have a wider age range reaching the age of 18 years in
order to examine if dental caries continue to be lower in this
age range, or if this actually increases, as concluded by Peres
et al. (20). It would also be interesting to continue with the
study in order to observe caries risk development after having
instilled hygiene-diet habits in the families.

CONCLUSIONS

— The presence of carious lesions has a direct relationship
with the consumption of ultra-processed food.

— There are no statistically significant differences between
the different sexes, and the relationship with caries and
consumption of ultra-processed food.

— Astatistically significant relationship was found between
carious lesions and the consumption of ultra-processed
food and the different ages. The number of carious
lesions was greater between the ages of 4 and 10 years
of age than between 10 and 15 years of age.

— Parental knowledge on food influences the quantity of
ultra-processed food consumed. It is important to be
aware of the risks of this type of food and to disseminate
information in order to improve the oral and general
health of our patients.
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