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HABITOS ALIMENTARIOS DE LA POBLACION JUVENIL DE LAS ISLAS
BALEARES

Tesis doctoral, Rosa Llull Vila, Grupo de Investigacion en Nutricion
Comunitaria y Estrés Oxidativo, Departamento de Biologia Fundamental y Ciencias de la
Salud, Universidad de las Islas Baleares y CIBER de Fisiopatologia de la Obesidad y la
Nutricion (CIBERobn CB12/03/30038), Palma de Mallorca, Espaiia.

Resumen

En los afios 90 los habitos alimentarios de la poblacién de las Islas Baleares eran un buen
ejemplo de Dieta Mediterranea. Sin embargo, en el estudio ENIB (1999-2000), se sefiald
que los patrones de Dieta Mediterranea en la poblacién adulta se estaban abandonando
progresivamente (en concordancia con los que se observaba en otros paises
Mediterraneos), sobretodo en las generaciones jévenes, hacia una implantacién

progresiva de una dieta occidentalizada.

Los adolescentes de las Islas Baleares (12-17 afos) presentan un consumo bajo de
vegetales, frutas y zumos de frutas, frutos secos, pescado, carne blanca y legumbres; un
consumo medio de pan, cereales, patata, agua, leche y derivados lacteos y huevo; y un
consumo alto de carne roja, embutidos o derivados carnicos, dulces, refrescos, snacks no

saludables, mantequilla y otros aceites (no aceite de oliva), pasteles y bolleria.

Como consecuencia de ello, presentan una baja ingesta de hidratos de carbono , fibra y
acidos grasos poliinsaturados y un consumo excesivo de grasas totales y saturadas,
cumpliendo sélo con las recomendaciones de acidos grasos monoinsaturados. El bajo
consumo de grasas totales y saturadas y el elevado consumo de fibra, frutas y verduras se
relaciona con un patrén de consumo similar al descrito en las pirdmides alimentarias y en
linea con la Dieta Mediterrdnea tradicional. Ademas, se alejan de los niveles
recomendados de ingestas diarias de nutrientes, sobretodo en el caso de vitamina D,

calcio, yodo, vitamina Ay acido fdlico.

Vil



Una proporcion elevada, presenta un alto riesgo nutricional, sobretodo en chicas de 14-15
afios. Este riesgo de déficit nutricional esta asociado a tener un origen no-mediterraneo,
no desayunar, hacer dieta de adelgazamiento, mirar la televisién durante las comidas,
fumar, el tiempo dedicado a juegos sedentarios y a mirar la televisidn, tener sobrepeso o
obesidad y presentar un indice Cintura-Altura >0,50 en chicas y >0,51 en chicos. Son
factores protectores vivir en Menorca o Ibiza, realizar cuatro, cinco o mds comidas al diay

no distraerse durante las comidas.

El origen de los adolescentes es un factor importante en la alimentacion, ya que los
originarios de paises Mediterraneos, al igual que los nativos de las Islas Baleares,
presentan patrones de consumo mads saludables en general (menos en consumo de
embutidos y cereales) que aquellos provenientes de paises no Mediterraneos. De todas
formas a medida que aumenta el tiempo de residencia en las Islas Baleares, la dieta de los

inmigrantes se va asemejando a la dieta de los nativos.

Asi pues, los adolescentes de las Islas Baleares, en general, muestran un abandono de la
Dieta Mediterranea y una alimentacién alejada de las piramides alimentarias, que se hace

mas evidente en Mallorca que en las otras dos islas estudiadas (Menorca e lbiza).

VI



DIETTARY PATTERNS OF BALEARIC ISLANDS’ ADOLESCENTS

PhD Thesis, Rosa Llull Vila, Research Group on Community Nutrition &
Oxidative Stress, Department of Fundamental Biology and Health Sciences, University of
the Balearic Islands, Palma de Mallorca, and CIBER of Physiopathology of Obesity and
Nutrition (CIBERobn CB12/03/30038), Carlos Ill Health Institute, Spain.

Summary

In the 90’s, the dietary habits of the Balearic Islands’ population were a great example of
Mediterranean Diet. But, in the ENIB study (1999-2000), it was pointed out that those
habits derived to a western diet (as well as in other Mediterranean countries), especially

among young generations.

Balearic Islands’ adolescents (12-17 years) present a low consumption of vegetables, fruits
and fruit juices, nuts, fish, white meat and pulses. An appropriate consumption of bread,
cereals, potatoes, water, milk and dairy products, and eggs, and a high consumption of red
meat, sausages, sweets, soft drinks, unhealthy snacks, butter, other oils (not olive oil),

cakes and buns.

Due to that dietary pattern, they present a low intake of carbohydrates, fiber and PUFA,
and a high intake of total fat and SFA, only reaching recommendations for MUFA. Those
with low consumption of total fat and saturated fatty acids and a high consumption of
fiber, fruits and vegetables present a food consumption pattern similar to the one
describe in the food pyramid and in line with traditional Mediterranean Diet. Moreover,
vitamin D, calcium, iodine, vitamin A and folic acid intakes are far away from daily

recommended levels.

A great part of the population present high nutritional risk, especially among 14-15 year
old girls. This risk of nutritional deficiency is associated with non-Mediterranean origin, no

breakfast, to be on a slimming diet, to watch television during meals, smoking, time spent



in sedentary games and watching TV, to be overweight or obese, and to show a Waist-To-
Height Index >0.51 in girls and >0.50 in boys. Living in Menorca or Ibiza, to have four, five

or more meals a day and no distraction during meals are protective factors.

Adolescents’ origin is a determinant in their diet habits. Those coming from
Mediterranean countries, as well as the Balearic Islands’ natives, have healthier
consumption patterns (least in sausages and cereal consumption) than those from non-
Mediterranean countries. Anyway, as long as time of residence increases, immigrants’ diet

becomes similar to the native ones.

Thus, the Balearic Islands’ adolescents show an abandonment of the Mediterranean Diet,
and their food patterns are far away from the recommended dietary guidelines, which are

most evident in Mallorca than in the other two studied islands (Menorca and Ibiza).
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. INTRODUCCION







Introduccion

1. Importancia de la alimentacion en la adolescencia

La infancia y la adolescencia son puntos criticos desde el punto de vista nutricional debido
al rapido desarrollo y crecimiento (1). La adolescencia representa un periodo de transicién
entre la nifiez y la vida adulta donde existen cambios en el crecimiento debido a
modificaciones hormonales, cognitivas y sensoriales, que se traducen en cambios en el

estilo de vida y habitos alimentarios (2).
Se diferencian claramente tres etapas en la adolescencia (3):

1. Adolescencia temprana de 10-13 afos en la que comienza el desarrollo acelerado y

aparecenIoscaracteressecundaﬂos

2. Adolescencia media de 14-16 afios, que corresponde a los estadios de Tanner 3-5.
M3dximo crecimiento en altura y cambios en la composicidn y forma corporal. Tiene

lugar la menarquia y espermarquia y aparece el impulso sexual.

3. Adolescencia tardia de 17 a 20 anos, donde el crecimiento es mdas lento y esta

ligado a la consolidacion de la identidad sexual.

Durante la infancia y la adolescencia, es importantisimo que se adquieran buenos habitos
alimentarios y estilos de vida saludable, ya que con gran probabilidad seran aquellos que
se llevaran a cabo en el futuro (1), ademds de una adecuada nutricién, necesaria para
realizar correctamente la transicién de la infancia a la vida adulta (4). Si durante este
periodo, la ingesta de uno o mas nutrientes esenciales no es adecuada, se pueden

presentar anormalidades en el desarrollo (5).

Por lo tanto nuestros esfuerzos deberdn ir encaminados a la consecucidn de los objetivos

nutricionales y dietéticos generales, también aplicables en el caso de la adolescencia (3):

* Cubrir las necesidades energéticas, plasticas y reguladoras que permitan el
crecimiento y desarrollo éptimo del organismo en cada una de las etapas del

proceso.
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* Evitar carencias y desequilibrio de nutrientes
e Prevenir las enfermedades cronicas del adulto relacionadas con la alimentacion.

e Promover, la adquisicion, desarrollo y consolidacién de correctos habitos

alimentarios, que son los que permaneceran en gran medida en la vida adulta
* Satisfacer las necesidades efectivas ligadas a la alimentacion.

1.1 Habitos alimentarios y sobrepeso y obesidad

La relacidon entre habitos alimentarios y el incremento del sobrepeso y la obesidad tanto
en adultos como en nifos y adolescentes parece clara, aunque existen resultados

contradictorios.

Las bebidas azucaradas o energéticas son las que cuentan con mas evidencia sobre su
relacién con el aumento del IMC y el desarrollo del sobrepeso y la obesidad (6-12). Incluso
se ha definido la frecuencia de consumo de dulces y bebidas azucaradas que la favorecen

en dos o mas veces por semana (6).

El elevado consumo de bolleria, pasteles, snacks y derivados carnicos (8, 13, 14) picar o
comer entre horas (6), la ausencia de lactancia materna y comer solo (15), también son
factores positivamente asociados (8, 12, 14) a esos incrementos en IMC, sobrepeso vy

obesidad.

En cambio, en el lado opuesto, encontramos que el consumo de frutas y verduras (8, 13,

14) ademas de comer fruta como postre (6) se presentan como factores protectores.

En la prevencion del desarrollo del sobrepeso y la obesidad, también cuenta con gran
soporte cientifico el hecho de realizar cinco comidas al dia (o, como se describe en otros

estudios, mejor cuantas mds comidas al dia) y desayunar por las mafianas (6, 16, 17).

Por otro lado, si en lugar de buscar la asociacién de los habitos alimentarios con IMC,
sobrepeso u obesidad, lo relacionamos con la grasa corporal, encontramos que aquellos

adolescentes que meriendan a media mafiana y tarde, o mas de cuatro comidas al dia,
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independientemente del tiempo dedicado a actividad fisica, presentan menos cantidad de
grasa en el cuerpo. En cambio, aquellos que no realizan actividad fisica y se saltan el

desayuno, presentan niveles de grasa mas elevados (18).

Analizando mas profundamente los patrones de consumo de nifios con sobrepeso vy

normopeso encontramos resultados contradictorios:

* Los nifios con normopeso, consumen mas carbohidratos, fibra, menos grasas y
menos bebidas de alto contenido calérico, desayunan mas veces y comen mas
snacks que aquellos con sobrepeso y obesidad, ademas de ser mas activos (tanto

los de normopeso como sobrepeso) que los obesos (19).

e En otros estudios realizados en adolescentes, aquellos con sobrepeso consumian
menos frecuentemente alimentos no saludables, como azlcares y patatillas, y
escogian snacks con menos grasas, azlcares y sal; en cambio, presentaban

comidas mas irregulares como, por ejemplo, no desayunar (20).

* Por ultimo, en otros estudios no se encontraron diferencias en las preferencias
alimentarias de los adolescentes con sobrepeso y normopeso (21). En estudios que
evaluaban la calidad de la dieta, a partir de diferentes indices de calidad, no se

establecieron diferencias en el peso y una mejor o peor calidad de la dieta (22).

Ademas de los habitos alimentarios, esta claramente demostrada la relacién entre el
desarrollo de la obesidad y el sobrepeso con estilos de vida sedentarios. Son factores de
riesgo muy importantes la falta de actividad fisica o niveles bajos de la misma y dedicar
mas horas a mirar la televisién u otras actividades sedentarias, como jugar a videojuegos o

conectarse a internet (8, 10, 12-14, 17, 23, 24).

En el ultimo estudio a nivel europeo en adolescentes, el estudio HELENA, se determind
que tan solo el 56,8% de los chicos y el 27,5% de las chicas conseguian cumplir con las

recomendaciones de actividad fisica de 60 minutos al dia de actividad fisica moderada o
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vigorosa (25) y, ademads, miraban la television mds tiempo del que deberian, sobretodo los

fines de semana (26).

Las horas dedicadas a dormir también parecen influir en el desarrollo del sobrepeso y
obesidad. Aquellos adolescentes que duermen menos de ocho horas al dia presentan
niveles mas elevados de adiposidad debido a una ingesta mas elevada de alimentos y
estilo de vida mas sedentario, particularmente en chicas (17, 27). A menos horas dormidas
al dia, mayor riesgo de obesidad, debido a pequefios cambios acumulativos en el balance

energético (28).

En el estudio AVENA, realizado en adolescentes espafioles de entre 13 y 18,5 afios, se vio
gue la combinacién de cuatro factores de riesgo como son la inactividad fisica, tres o mas
horas de televisién diarias, menos de ocho horas de suefio al dia y menos de cinco
comidas al dia estaban positivamente asociados con grasa total del cuerpo, grasa
abdominal y elevado riesgo de padecer sobrepeso, independientemente de otros factores

relacionados (17).

Las cifras de sobrepeso y obesidad registradas en Espafia son unas de las cifras mas altas
de Europa (29). En la dltima encuesta nacional de salud, realizada en Espafia entre 2006-
2007 en nifos y adolescentes entre 2-15 afios de edad, se estimd que la prevalencia de
obesidad era del 10,3% y de sobrepeso del 18,8%. La obesidad era mas prevalente en
ninos de entre 4-5 afos (18,3%). El sobrepeso era mas prevalente en nifios de entre 8-9
afios (25,5%) y era mas frecuente en chicos que en chicas (19,8% y 17,8%,
respectivamente). Las Comunidades Autonomas de Canarias, Ceuta, Melilla, Valencia y
Andalucia, fueron las comunidades auténomas con mayor prevalencia de la obesidad, en
contraste con el Pais Vasco, Galicia y Madrid, que presentaron los niveles mas bajos. Tanto
el sobrepeso como la obesidad estuvieron inversamente asociados con la posicion
socioecondmica de los encuestados (29). En estudios anteriores realizados en nifios y
adolescentes de 2 a 25 afios, la prevalencia de obesidad fue del 13,9%, siendo también

mas frecuente en nifios (15,6%) que en nifias (12%); la prevalencia de sobrepeso fue del
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26,3% y se habia incrementado a lo largo de los afios (30, 31). Los valores mds elevados de
obesidad se observaron entre 6-13 afios. En nifios, los predictores mas importantes para
el desarrollo de la obesidad fueron el nivel educativo de la madre y el nivel
socioecondmico de la familia. En adolescentes, el nivel socioeconémico era un predictor
importante y, ademas, se sumaba la localizacién geografica, siendo mas prevalente la

obesidad en comunidades auténomas situadas en el sur de Espafia (13, 14).

La obesidad y el sobrepeso en la infancia estdn asociados a un incremento del riesgo
cardiovascular en la vida adulta. Otros factores de riesgo como hipertension, dislipemias,
intolerancia oral a la glucosa y anormalidades vasculares, ya estan presentes en los nifios
con sobrepeso (32); por tanto, es una necesidad de salud publica ayudar a los nifios a
mantener y conseguir unos valores de peso adecuados en funcién de la edad y el sexo,

para asi prevenir consecuencias negativas para su salud en el futuro.

En los adolescentes, se ha demostrado que un patrén de consumo alimentario inadecuado
estd relacionado con un incremento de la obesidad, ademds de un incremento en el riesgo
de desarrollar enfermedades en la vida adulta. Por este motivo, es importante establecer

correctos hdbitos alimentarios en edades tempranas de la poblacién (33).

Para evaluar dichos habitos alimentarios, se pueden usar como referencia diferentes
herramientas basadas en sélidas evidencias cientificas, como son las guias dietéticas, las
piramides allimentarias, los objetivos nutricionales y las Ingestas Diarias Recomendadas

establecidas para una determinada poblacién.

2. Guias dietéticas y recomendaciones

Las guias dietéticas y pirdmides alimentarias, junto con los Objetivos Nutricionales, son
estrategias Utiles en el ambito de la nutriciédn comunitaria para el desarrollo de planes de
accién y politicas nacionales sobre nutricion (34). Las directrices dietéticas para una
poblacidon deben estar basadas en sdlida evidencia cientifica y epidemiolégica, teniendo

en cuenta los patrones de alimentacion, riesgos nutricionales y elementos protectores sin
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olvidar el papel de los nutrientes, los no nutrientes y la dieta en su conjunto, con el

objetivo de conseguir un estado de salud 6ptimo (35, 36).

Las guias dietéticas espanolas se publicaron inicialmente en 1999 y, de igual forma que en
las otras herramientas como las ingestas recomendadas o los objetivos nutricionales, un
grupo de expertos de diferentes partes del pais, analizaron cada uno de los grupos de
alimentos, teniendo en cuenta composicién y valor nutricional, aspectos culturales y
antropoldgicos, nivel socioecondmico, patrones de consumo, preparaciones culinarias
mas frecuentes, pérdida de nutrientes y evidencia cientifica sobre factores de riesgo,
efecto protectores de cada grupo y riesgos para la seguridad. En funciéon de toda la
informacidn analizada, se establecieron una serie de recomendaciones alimentarias, para
llegar a los niveles necesarios de ingesta. Para determinados grupos de poblacién, se

establecieron condiciones especiales (34).
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Tabla 1. Piramide alimentaria para la poblacion espafiola (34).

Frecuencia Alimentos incluidos en cada nivel Frecuencia Tamaiio de la porcion Medida casera
recomendada

Consumo diario

Primer nivel
Patatas, arroz, pan, cereales . . 60-80 g pasta, arroz Lplato
integrales, pasta y harinas 4-6 raciones al dia 40-60 g pan 3-4 trozos i

150-200 g patatas 1 patata grande o 2 pequeiias

Agua 4-8 raciones al dia 200 mL aprox. 1vaso o 1 botella pequefia

Segundo nivel
1 plato de ensalada
1 plato de verduras cocinadas,
>2 raciones al dia 150-200 g 1 tomate grande, 2 zanahorias.
Acompaiamiento de platos
cuneta como % racién
1 pieza mediana/1 copa de

Verduras (lechuga, tomates,
zanahorias, cebollas...)

Frutas (naranjas, manzanas,

>3 raciones al dia 120-200 g cereza, fresas /1 rodaja de
peras, fresas...) i
meldn.
Tercer nivel
200-250 mL leche 1 vaso de leche
Leche, y derivados lacteos como 9-4 raciones al dia 200-259 g yogur 2 yogure_s
yogur, queso... 40-60 g queso curado  2-3 rodajas de queso
125 g queso fresco 1 porcidn individual
Aceite de oliva 3-5 raciones al dia 10 mL 1 cucharada
Practicar ejercicio fisico 230 minutos
Consumo semanal
Cuarto nivel
Pescado 125-150 g (peso neto) 1 filete individual/ 2-3 trozos de
Alternar entre ellos pescado
Carne blanca, pollo y huevos 100-125 g (peso neto) 1 filete pequefio, % conejo, 1-2
huevos
Legumbres 2-3 raciones por semana 60-80 g 1 plato individual
Erutos Secos 20-30g 1 paquete individual o una
mano
Consumo ocasional
Quinto nivel
Embutidos (chorizo, morcilla, Ocasionalmente Moderado (37)
sobrasada) y carnes grasas
Sexto nivel
Dulces, pasteles, snacks dulces <4 veces al dia Moderado
o salados, refrescos
Séptimo nivel
Mantequilla, margarina, pasteles Ocasionalmente Moderado

manufacturados, bolleria

Esta piramide se plantea desde el consenso internacional y se basa en las Gltimas evidencias cientificas en el campo de la nutricion y la salud publicadas en cientos
de articulos cientificos en la uUltimas décadas, contribuyendo asi a la armonizacién de los instrumentos educativos que se utilizan en la promocién de la Dieta
Mediterrdnea, y responde a la necesidad de un marco comun entre los paises mediterraneos, que se debe adaptar en funcién de las costumbres y habitos de cada
pais del arco mediterraneo.
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3. Objetivos nutricionales

Los objetivos nutricionales basados en criterios cientificos se establecen a partir del
consenso entre instituciones internacionales y sociedades cientificas para completar
algunos aspectos de ingesta de nutrientes que no estdn recogidos en las ingestas
recomendadas, dando ademas otras indicaciones nutricionales teniendo en cuenta los

habitos alimenticios de la poblacidn.

En 1992, la Food Agriculture Organization (FAO/WHO), mediante la International Nutrition
Conference (INC), inst6 a la identificacion y implementacién de estrategias y acciones con
el fin de mejorar el estado nutricional y la ingesta alimentaria en el mundo, utilizando
estrategias sostenibles basadas en la ingesta alimentaria (38). En 1994, la Sociedad
Espafiola de Nutricién Comunitaria, con la colaboracién de la Organizacién Mundial para la
Salud, desarrollé los primeros objetivos nutricionales para la poblacion espafiola, teniendo
en cuenta los habitos alimentarios de la poblacién en ese momento y priorizando la
calidad de los alimentos en lugar de la cantidad (39, 40). Ademas, se desarrollaron las

guias alimentarias para la poblacion espafiola, basandose en la piramide alimentaria.

Posteriormente, los objetivos nutricionales para la poblacién espafiola, enmarcados en la
Dieta Mediterrdnea, fueron revisados por parte de la Sociedad Espanola de Nutricidén
Comunitaria (SENC) en el afio 2000, con el apoyo de la Organizacion Mundial para la Salud
(OMS). En este caso, se establecieron unos objetivos nutricionales intermedios vy finales,
utilizando informacidn de los diferentes estudios realizados. Los objetivos intermedios se
establecieron en base a la informacién dietética y nutricional extraida de encuestas
nutricionales y reflejaban objetivos alcanzables, presumiendo que el 25% de la poblacién
espafola ya estaba cumpliendo con dichos objetivos a finales del 2005. Los objetivos
finales abarcaban objetivos a largo plazo, basandose en la evidencia cientifica disponible

en ese momento y se planificaron para ser evaluados al final del 2010 (41).
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Tabla 2. Objetivos nutricionales para la

Nutricion Comunitaria (afio 2000).

poblacidon espaiola. Consenso de la Sociedad Espainola de

Objetivos nutricionales intermedios °

— — - b
Objetivos nutricionales finales

Lactancia materna
Fibra

Folato

Calcio

Sodio

Yodo

Fluoro

Actividad fisica
IMC (Kg/m?)

Grasas totales (% de
energia)

SFA
MUFA
PUFA
n-6
n-3

Colesterol

Carbohidratos totales (% de
energia)

Dulces (frecuencia semanal)
Fruta
Verdura

Alcohol (vino)

4 meses exclusivamente

>22 g/dia

>300 pg/dia

> 800 mg/dia

<7g/dia

150 pg/dia

1 mg/dia

informacion no disponible ™1
<25

<35%

<10%
20%

5%

<350 mg dia

>50%

>300 g/dia
250 g/dia

<2 vasos/dia

26 meses
>25 g/dia
>400 pg/dia
>800 mg/dia
<6 g/dia

150 pg/dia

1 mg/dia
PAL>1.75
21-23

30-35%

7-8%

15-20%

5%

2 g acido linolénico
>200 mg DHA
<300 mg dia

50-55%

<4/dia
>400 g/dia
>300 g/dia

<2 vasos/dia

? Corresponde béasicamente al percentil 75 o 25, en base a los datos de los estudios poblacionales llevados a cabo en Espafia o en el
caso de los micronutrientes, a los valores de referencia. Para ser evaluado a finales del 2005.
Objetivos nutricionales finales, basados en evidencia cientifica y valores nutricionales de referencia. Para ser evaluados a finales del

2010.
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Recientemente, entre los afios 2009 y 2011, partiendo de las premisas establecidas en el
afio 2000, se llevd a cabo un andlisis del consumo de macro y micronutrientes a partir de
los principales estudios realizados. Este analisis permitid cuantificar el valor que
corresponde al percentil 75 de los nutrientes cuyo consumo se pretende fomentar, asi
como el percentil 25 de aquellos nutrientes cuyo consumo se quiere reducir. Dichos
valores constituyen los objetivos nutricionales intermedios y realizables, asumiendo que
un 25% de la poblacién espafiola ya los cumple (42). Los objetivos finales son objetivos a

largo plazo, que tienen en cuenta el patrén de Dieta Mediterranea en Espafia (43).
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Tabla 3. Objetivos nutricionales para la poblacién espafola. Consenso de la Sociedad Espafiola de Nutricidn

Comunitaria (afio 2010).

Objetivos nutricionales intermedios °

— — - b
Objetivos nutricionales finales

Lactancia materna
Fibra

Folato
Calcio

Sodio

Yodo

Fluoro
Vitamina D

Actividad fisica

IMC (Kg/m?)

Grasas totales (% de
energia)

SFA

MUFA

PUFA
n-6

n-3

ALA

DHA

AG Trans

Colesterol

Carbohidratos totales (%
de energia)

Alimentos azucarados
(frecuencia/dia)

Fruta

Verdura

Alcohol (vino)

6 meses (al menos 4 exclusivamente)

>12 g/1000 kcal (>22 g/dia mujeres y 30
g/dia hombre)

>300 pg/dia
> 800 mg/dia

<7 g/dia

150 pg/dia

1 mg/dia

200 Ul (5pg/dia)

>50 afios: 400 Ul (10 Bg/dia)

15-30 min/dia de exposicion luminica

PAL>1.60 (>30 min/dia)

21-25
<35%

<10%

20%

4%
2% de energia, acido linoléico
1-2%

200 mg
<1%

<350 mg/dia
<110 mg/1000 kcal

>50%
indice glucémico reducido

<4/dia

>300 g/dia
250 g/dia

<2 vasos/dia

>1 afio

>14 g/1000 kcal (>25 g/dia en
mujeres y 35 g/dia en hombres)

>400 pg/dia
>800 mg/dia

<5g/dia

150 pg/dia

1mg/dia

200 Ul (5 pg /dia)

>50 afios: 400 Ul (10 Bg/dia)

30 min/dia de exposicion luminica

PAL>1.75 (45-60 min/dia)

21-23. Mayores de 65 afios: 23-26.
30-35%

7-8%

15-20%

5%

3% de energia, acido linoléico
1-2%

1-2%

300 mg

<1%

<300 mg/dia

<100 mg/1000 kcal
50-55%

indice glucémico reducido
<3/dia

<6% energia

>400 g/dia
>300 g/dia

<2 vasos/dia
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4. Necesidades nutricionales: Ingesta energética y nutrientes

Las necesidades o requerimientos nutricionales son las cantidades de cada uno de los
nutrientes que un individuo necesita ingerir de forma habitual para mantener un
adecuado estado nutricional y prevenir la aparicién de enfermedades. En el caso de nifios
y adolescentes, los aportes recomendados deben garantizar el correcto desarrollo y
crecimiento (3). Las necesidades o requerimientos nutricionales se definen como los
niveles de ingesta necesarios para cumplir con los criterios especificados y asi minimizar el

riesgo nutricional de una deficiencia o exceso de los mismos (44).

Asi aparece el concepto de recomendaciones nutricionales, es decir, los niveles de ingesta
de energia y nutrientes que un comité de expertos, en base a los conocimientos cientificos
del momento, considera adecuados para cubrir las necesidades nutricionales de la
mayoria de los individuos sanos de la poblacién. Para que dichas directrices sean reales y
utiles deben fundamentarse en estudios epidemiolégicos de base poblacional y teniendo
en cuenta el contexto socio-econémico de la poblacién a la que van dirigidos (45). Para
determinar las necesidades nutricionales, se suelen considerar los niveles de ingesta
realizados por los grupos de poblacién sana a quienes van dirigidas las recomendaciones.
En algunos grupos de poblacién, se obtienen a partir de la extrapolacion de datos
obtenidos experimentalmente sobre la poblacidn general, como en el caso de nifios,
adolescentes y ancianos, y deben ser interpretadas individualmente (1). A principios del
afio 2000, se recogieron datos a nivel europeo de los diferentes servicios sobre ingesta
dietética y se concluyé que los métodos para medir la ingesta alimentaria no estaban
estandarizados y en muchos casos habia poca informacién sobre el tema en adolescentes

y nifos (46).

Para establecer las recomendaciones nutricionales de energia y nutrientes, se debe tener
en cuenta el rango de ingestas entre una inadecuada ingesta que conlleva una deficiencia
clinica, y una excesiva ingesta que conlleva signos de toxicidad. Entre estos dos limites, se

encuentran los valores de ingesta adecuados, para un estado de salud dptimo y el
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mantenimiento del metabolismo, y otros niveles mds especificos que se usardn para
determinar los requerimientos y niveles apropiados de ingesta (1, 47-49). Son niveles

seguros y adecuados y se les denomina Ingestas Recomendadas (3).

El concepto de Ingesta Recomendada se lleva usando desde el 1941 y fue desarrollado
para prevenir las deficiencias clinicas de ese momento, pero desde finales del 1997 se
estdn desarrollando unas nuevas Ingestas Recomendadas basadas en conceptos como los
niveles de nutrientes que debe contener la dieta para prevenir las enfermedades
deficitarias, reducir enfermedades crdnicas y conseguir un estado 6ptimo de salud,
ademds de incluir componentes de los alimentos que, aunque no sean nutrientes
esenciales, si aporten un beneficio para la salud (50, 51). Asi aparecen las Dietary
Reference Values (DRVs) en Reino Unido y las Dietary Reference Intakes (DRI) en Estados

Unidos, Canada y Unién Europea.
Las DRI incluyen 4 conceptos diferentes (3):

- Requerimiento medio estimado (Estimated Average Requirement, EAR): Necesidad
media de un nutriente para personas sanas o cantidad de nutriente con la que
aproximadamente la mitad de las personas tendria satisfechas sus necesidades. Se debe

utilizar para evaluar la adecuacién nutricional de una poblacién, no de un individuo.

- Ingestas recomendadas (Cantidad Diaria Recomendada, CDR; Ingesta Diaria
Recomendada, IDR; Recommended Dietary Allowances, RDA): la cantidad necesaria de un
nutriente para satisfacer las necesidades de casi la totalidad de un grupo homogéneo de
poblacion sana de igual edad, sexo, condiciones fisiolégicas y estilos de vida similares. Se
estiman a partir de las EAR. Considerando la variabilidad entre individuos, se incrementa
en una cantidad para tener la seguridad de que quedan cubiertas las necesidades del 97-
98% de las personas del grupo. Presentan un uso limitado a nivel individual, ya que
marcan un amplio margen de seguridad. Se considera que el riesgo de deficiencia es bajo

si laingesta cubre las IDR/RDA vy alto si se aleja de las IDR/RDA.
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- Ingestas adecuadas (Adequate Intake, IA): la cantidad de nutriente que se recomienda
cuando no existen suficientes datos para estimar las recomendaciones de un determinado
nutriente en una poblacién o en un grupo de edad en concreto, ya que se desconoce la
variabilidad de las necesidades del nutriente dentro del mismo grupo. No existen datos
cientificos suficientes para identificar el nivel de ingesta que es suficiente para el 50% de
los individuos de un determinado grupo. Sin embargo, a partir de estudios de observacidn
0 experimentales se puede orientar sobre la cantidad necesaria de dicho nutriente. Se
hace una estimacidn del nivel de consumo que parece ser suficiente para una poblacién
sana, basandose en datos de ingestas media de grupos de individuos sanos, determinadas

por observacién, de forma experimental o por estimacidn.

- Limite maximo tolerable (Tolerable Upper Intake Levels, UL): Cantidad maxima de un
nutriente que los individuos pueden ingerir diariamente sin que exista un riesgo para la
salud; de gran interés, debido al auge en el consumo de alimentos enriquecidos y

suplementacion.

El comité cientifico sobre Alimentacién de la Comisidn Europea propuso las ingestas de
nutrientes y energia para la poblacion europea, que se caracterizan por definir el
requerimiento medio, la ingesta poblacional de referencia y el umbral inferior. Sin
embargo cada pais de la Unién Europea, ha establecido sus propias ingestas
recomendadas (IR) basdndose en las caracteristicas propias de su poblacion, en nuestro

caso propuestas por el Consejo Superior de Investigaciones Cientificas.

En Espafa, las IDR o Ingestas Diarias Recomendadas son los valores de referencia
disponibles para los profesionales de la salud para planificar y valorar dietas de grupos e
individuos (3). La evaluacién nutricional de una determinada dieta, se basa en la
comparaciéon de la ingesta de proteinas, minerales y vitaminas con las Ingestas Diarias
Recomendadas para la poblacidn a estudiar (52). Se estima el porcentaje de individuos

cuyas ingestas estan por debajo de las IDR, para detectar deficiencias nutricionales, a
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través de técnicas estadisticas que atenuan la variacion intra-individual (53), analizan

varios nutrientes simultaneamente y excluyen “under-reporters” (54).

Aunque la mayoria de los individuos de un grupo presente una ingesta inferior a la IDR, no
se puede concluir que el grupo estd mal nutrido, ya que por definicién el 97,5% del grupo
tiene requerimientos inferiores a las IDR. Ni la ingesta dietética, ni cualquier otro
pardmetro de forma aislada pueden determinar el estado nutricional de un individuo o
persona. Es necesaria una valoracién conjunta de pardmetros dietéticos, antropométricos,
bioquimicos y clinicos. La comparacion de la media de la ingesta de un grupo de individuos
con las IDR o RDA sobreestima la prevalencia de individuos con riesgo de una ingesta
inadecuada (44). Se han utilizado aproximaciones para definir un nivel de diagndstico del
riesgo nutricional, como un valor equivalente a 2/3 o 1/3 de las IDR, aunque soélo
podremos hablar en términos de probabilidad de deficiencia. Cuanto menor sea la ingesta
habitual con respecto a las IDR, mayor serd el riesgo de inadecuacién del individuo, y si la
ingesta de una persona o poblacién cubre o excede el valor de las IDR, se puede asegurar

gue la ingesta es adecuada (55).

A pesar de dichas limitaciones, en los diferentes estudios realizados a nivel europeo, la
mayoria de ellos (83,9%) compararon las ingestas de micronutrientes con las RDA para

estimar la adecuacién nutricional, aunque algunos aplicaron las EAR (44).

Las Ingestas Diarias Recomendadas (IDR) o las Recommended Dietary Allowances (RDA)
constituyen un punto de referencia estandar o guia para establecer el nivel nutricional de
un pais o una comunidad, identificar la adecuacién de la ingesta de un individuo o grupo
de individuos, asi como también constituyen una herramienta bdsica en el
establecimiento de la politica nutricional y conseguir una mejora de la ingesta dietética o
alimentaria de una poblacidn, ya sea un pais o una area geografica en concreto (45), la
confeccidn de objetivos nutricionales, guias alimentarias para la poblacién o planificacion

de programas de salud relacionados con la dieta.
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Las guias alimentarias que se basan en las Ingestas Diarias Recomendadas tienen el

potencial de mejorar la ingesta nutricional de las personas que las siguen (56, 57).
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Tabla 4. Ingestas Diarias Recomendadas para la poblacion espafiola, energia y vitaminas (55).

Grupo Edad  Energia' B;(mg)’ B, Bs B2 Niacina®®  Ac. C(mg) Ac. Biotina A(ug)® D E(ug) K
(afios) (kcal) (mg)}  (mg) (Me) Fdlico Pantoténico (Me) (Hg)® (Hg)
(He)* (mg)
Nifios <0,5 600 03 04 02 05 4 70 50 1,7 5 3735 5 4 5
0,5-1 900 0,4 0,6 0,4 0,8 6 90 50 1,8 6 375 5 5 10
1-3 1200 0,5 0,8 0,6 1,1 8 150 55 2 8 400 5 7 15
4-5 1600 0,7 0,9 0,9 1,4 11 200 55 3 12 500 5 8 20
6-9 1900 0,8 1 1,1 1,7 13 250 55 4 14 700 5 8 30
Varones 10-13 2250 0,9 1,4 1,2 2,1 15 300 60 4 20 1000 5 10 45
14-19 2800 1,2 1,7 1,5 2,4 19 400 60 5 25 1000 5 10 65
20-39 2700 1,2 1,6 1,5 2,4 18 400 60 5 30 1000 5 10 70
40-49 2550 1,2 1,6 1,5 2,4 17 400 60 5 30 1000 5 10 80
50-59 2500 1,2 1,5 1,7 2,4 17 400 60 5 30 1000 5 10 80
60-69 2400 1,2 1,5 1,7 2,4 16 400 60 5 30 1000 10 10 80
270 2100 1,2 1,3 1,9 3 15 400 60 5 30 900 15 12 80
Muejres 10-13 2100 0,9 1,3 1,1 2,1 14 300 60 4 20 800 5 8 45
14-19 2250 1 1,4 1,3 2,4 15 400 60 5 25 800 5 8 55
20-39 2200 1,1 1,2 1,3 2,4 15 400 60 5 30 800 5 8 60
40-49 2100 1,1 1,3 1,3 2,4 15 400 60 5 30 800 5 8 65
50-59 2000 1,1 1,2 1,5 2,4 15 400 60 5 30 800 5 8 65
60-69 1850 1,1 1,2 1,5 2,4 15 400 70 5 30 80 10 8 65
270 1700 1,1 1,3 1,7 3 15 400 70 5 30 700 15 10 65
Embarazo 2500 1,3 1,5 1,9 2,6 18 600 80 6 30 800 5 10 65
(22 mitad)
Lactancia 2700 1,5 1,6 2 2,8 19 500 90 7 35 1300 5 12 65

*En poblacién sedentaria reducir un 10% y en poblacién activa incrementar un 20%.

%Por intervenir en el metabolismo energético, las ingestas recomendadas de vitamina By, B, y niacina deben incrementarse cuando la ingesta caldrica sea
elevada y se debe tomar como minimo 0,4 mg/1000 kcal, 0,6 mg/1000 kcal y 6,6 mg/1000 kcal respectivamente para tiamina, riboflavina y niacina.

3Un equivalente de niacina = 1 mg de niacina = 60 mg triptéfano

“Por su intervencidn en prevencién de malformaciones congénitas, se aconseja que las mujeres en edad fértil tomen 400 g de acido félico sintético (alimentos
fortificados/suplementos) ademds del aporte de una dieta variada. 1 pg folato de alimentos = 0,6 pg acido félico procedente de alimentos fortificados o
suplementos tomados con las comidas = 0,5 pg de acido félico aportado por suplementos tomados con el estémago vacio.

*Un equivalente de retinol = 1 g retinol = 6 mg beta carotenos. La equivalencia entre pg y Ul es la siguiente: 0,3 pg de vitamina A= 1 UL.
®Se expresa como colecalciferol. 1 pg colecalciferol = 40 Ul vitamina D. Las cantidades recomendadas se establecen para personas con escasa exposicion solar.
"Expresada como alfa-tocoferol. 1 pg alfa-tocoferol = 1,49 UL.

(La composicién de los alimentos: Herramienta basica para la valoracién nutricional. Departamento de nutricion. Facultad de Farmacia, Universidad
Complutense de Madrid. Ed. Complutense S.A., Madrid, 2004.
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Tabla 5. Ingestas Diarias Recomendadas para la poblacion espaiiola: proteinas, colina y minerales (55).

Grupo Edad Proteinas  Colina Calcio Fésforo  Magnesio  Hierro Cinc Yodo Fluoruro  Selenio
(afios) (g)’ (mg)? (mg) (mg) (mg) (mg) (mg) (ug) (mg) (ke)
Nifios <0,5 10 125 250 125 30 7 5 40 0,01 10
0,5-1 20 150 300 250 60 10 5 50 0,5 15
1-3 23 200 500 400 80 10 10 70 0,7 20
4-5 30 250 800 500 130 10 10 90 1 20
6-9 36 300 800 700 130 10 10 130 1,5 30
Varones 10-13 43 400 1300 1200 250 12 15 150 2 40
14-19 56 550 1300 1200 400 12 15 150 3 50
20-39 54 550 1000 700 400 10 15 150 4 70
40-49 54 550 1000 700 420 10 15 150 4 70
50-59 54 550 1200 700 420 10 15 150 4 70
60-69 54 550 1200 700 420 10 15 150 4 70
=70 54 600 1300 700 420 10 15 150 4 70
Muejres 10-13 41 375 1300 1200 240 15 12 150 2 45
14-19 43 400 1300 1200 375 15 12 150 3 50
20-39 41 425 1200 700 350 15 12 150 3 55
40-49 41 425 1200 700 350 15 12 150 3 55
50-59 41 425 1200 700 350 10 12 150 3 55
60-69 41 425 1200 700 350 10 12 150 3 55
=70 41 475 1300 700 350 10 12 150 3 55
Embarazo 56 500 1400 1200 400 25 15 175 3 65
(2a mitad)
Lactancia 66 550 1500 1300 400 15 20 200 3 75

!Las ingestas recomendadas de proteinas estan establecidas en base a la calidad media de la proteina de la dieta espafiola; en
vegetarianos o personas que tome menor proporcion de proteinas de alta calidad (huevos, lacteos, carnes, pescados... habria que
aumentar las ingestas recomendadas o cuidar la complementacion con aminoacidos esenciales.

’En muchas etapas del ciclo vital las necesidades de colina pueden ser cubiertas por la sintesis endégena, pero para garantizar su aporte
se han marcado recientemente unas ingestas adecuadas que son las resefiadas en la tabla.
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5. Patrones alimentarios: Dieta Mediterranea

La Dieta Mediterranea como patrén alimentario, fue descrita por Keys a principios de los
60, a partir de los habitos alimentarios observados a lo largo de los afios en la regién

Mediterranea (58), en lugares como Grecia, Creta y el sur de Italia (59).

La Dieta Mediterranea se caracteriza por un elevado consumo de vegetales, legumbres,
frutas, frutos secos, cereales y aceite de oliva, junto a un consumo bajo de acidos grasos
saturados, un consumo moderado de pescado y leche y derivados lacteos, un consumo
bajo o moderado de carne y un consumo regular pero moderado de alcohol,

principalmente en forma de vino y generalmente durante las comidas (60, 61).

5.1 Piramide de la Dieta Mediterranea

La piramide nutricional de la Dieta Mediterranea se ha puesto recientemente al dia y
surge como resultado de un consenso internacional basado en la dltima evidencia
cientifica publicada en cientos de articulos en los ultimos afios. La nueva pirdmide al igual
que las anteriores, situa en la base de la piramide los alimentos que deben constituir
fundamentalmente la dieta y en los niveles superiores aquellos alimentos que deben
consumirse ocasionalmente. Refleja también la composicidon y el nimero de raciones de
las comidas principales. Ademds de tener en cuenta los alimentos y bebidas, en esta

piramide se afiade el concepto de estilo de vida mediterraneo.

La pirdamide de la Dieta Mediterranea incluye todos los grupos de alimentos, ya que una
dieta sea saludable o no, depende de la proporciéon que ocupen dichos alimentos y su
frecuencia de consumo. Es una pauta de alimentacién para la poblacion adulta sana, por
lo que debe ser adaptado a necesidades especificas de nifios, mujeres, embarazadas y

otras situaciones especiales.
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Piramide de la Dieta Mediterranea: un estilo de vida actual Medida de la racion basada
Gula para la poblacién adulta __en la frugalidad y habitos locales
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Figura 1: Pirdmide de la Dieta Mediterranea para la poblacién espafiola (62)

La piramide establece unas pautas de cumplimiento diario, semanal y ocasional para que la dieta

sea sanay equilibrada (62):

Diariamente:

Cereales: Una o dos raciones por comida en forma de pan, pasta, arroz etc.,

preferentemente integrales para conservar nutrientes (magnesio y fésforo) y fibra

Verduras: Deben estar presentes en la comida y en la cena, a razén de dos raciones por
toma de alimento. A lo largo del dia, una ingesta debe ser cruda. Una variedad de

colores y texturas aporta diversidad de antioxidantes.
Fruta: Una o dos raciones por comida. Deben ser el postre habitual.

Aportar 1,5-2 litros de agua al dia, que se puede completar con infusiones de hierbas

con azucar moderado y caldos bajos en grasa y sal.

Leche y derivados lacteos: Preferiblemente bajos en grasa, sobretodo en el caso de

yogur y queso. El consumo deberia ser de dos raciones diarias.

Aceite de oliva: Deberia ser la fuente principal de grasa por su calidad nutricional. Se

debe utilizar tanto para alifiar como para cocinar.
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= Especias, hierbas, cebollas y ajo son una buena estrategia para disminuir la cantidad de

sal, ademas de dar variedad y sabor a los platos.

= |os frutos secos y semillas son una buena fuente de grasas saludables, ademas de

proteinas, vitaminas, minerales y fibra.

= Se recomienda un consumo moderado de vino y otras bebidas fermentadas (1 copa al

dia para las mujeres y 2 copas al dia para los hombres) durante las comidas.
Semanalmente:
Se deben consumir una variedad de proteinas de origen animal y vegetal.

= El pescado (dos o mas raciones), carne magra (2 raciones) y el huevo (2-4 raciones) son
fuentes de proteina de elevada calidad de origen animal. El pescado y marisco con

fuente de grasas saludables.

= Consumir menos de dos raciones por semana de carne roja (preferentemente los

cortes magros) y menos de una raciéon por semana de carne procesada.

= Consumir legumbres combinadas con cereales, ya que constituyen una buena fuente

de proteinas de origen vegetal. Consumir patatas de una a tres raciones por semana.
Ocasionalmente:

= Consumo ocasional de dulces, azlucar, caramelos, pasteles, bolleria, zumo de frutas

azucarados, bebidas azucaradas, en pequefias cantidades y sélo de vez en cuando.

Ademas de la proporcidn y las recomendaciones de frecuencia de consumo, la novedad de
esta nueva piramide es que contempla aspectos culturales y de estilo de vida, importantes
también para obtener todos los beneficios de la Dieta Mediterranea. No se trata sélo de
basar la alimentacién en una serie de alimentos, sino la forma en que se cocinan, preparan

y consumen, con las siguientes observaciones:

= Moderacién: Controlar el tamafio de las raciones. El estilo de vida sedentario impone

unas necesidades energéticas bajas.
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= Socializacién: Compartir la comida alrededor de una mesa en compadia de familia y
amistades, potenciando el valor social y cultural de la comida y proporcionando sentido

de comunidad.

= Cocinar: Dedicar tiempo para preparar los alimentos de una forma relajada y divertida,

y realizar la comida en familia, amigos o pareja.

= Estacionalidad: Consumir alimentos de temporada, frescos y poco procesados. Dar
prioridad a productos tradicionales, locales, respetuosos con el medio ambiente y

biodiversidad, para conservar y preservar el medio ambiente y paisaje mediterraneo.

= Actividad: Practica regular de la actividad fisica moderada (como minimo 30 minutos al
dia). Caminar, subir y bajar escaleras, realizar tareas del hogar, actividades al aire libre y
en compainiia, tanto para mantener el peso corporal adecuado y otros beneficios para la

salud.
= Descanso: Descansar adecuadamente forma parte de un estilo de vida saludable.

5.2 Adherencia a la Dieta Mediterranea

Desde finales de los afios 80 hasta finales de los 90 se han observado cambios en los
paises mediterraneos (tanto europeos como otros a nivel mundial) que reflejan un
progresivo abandono de la Dieta Mediterranea, relacionados con los cambios
demograficos y econdémicos de los diferentes paises (63-71). El abandono progresivo de
dicho patrén alimentario se observa sobretodo en poblacion mas joven (72-75), menos

educada, fumadora y entre aquellos menos activos fisicamente (76).

A este cambio se le ha denominado transicién nutricional y ha progresado lentamente en
el tiempo, a base de cambios sutiles en la dieta y los patrones de actividad. Dicha
transicidn nutricional esta relacionada con la tendencia de salud de la poblacién: aumento
de la obesidad y enfermedades crénicas no transmisibles, como la primera causa de
morbi-mortalidad en el mundo (65, 77). Incluso poblaciones no mediterraneas (como las

del Norte de Europa) presentan mayores niveles de adherencia en segin que aspectos al
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patrén de Dieta Mediterranea (probablemente debido a sus demostrados beneficios para
la salud) que poblaciones propiamente mediterraneas (63, 78). La disponibilidad en el
Norte de Europa de alimentos mediterraneos, como aceite de oliva y frutas, y el aumento
de alimentos no mediterraneos, como grasas animales, aceites vegetales, azucar y carne
en ciudades mediterraneas puede haber influido en este cambio de patrén alimentario,
aunque siguen teniendo mejor disponibilidad de aceite de oliva, vegetales, fruta y pescado

estas ultimas(79).

En Espafa, el estudio EnKid, describi6 que la mayoria de los niflos y adolescentes
presentaban una adherencia a la Dieta Mediterrdnea alta o normal (46,4% y 49,4%
respectivamente) y sélo un porcentaje muy pequefio presentaba baja adherencia (2%)

(80). En otros estudios mas actuales, se encontraron resultados similares (81, 82).

En paises mediterraneos como Grecia o Turquia, la adherencia a la dieta Mediterrdnea en

nifios y adolescentes es baja o muy baja (83, 84).

5.3 Beneficios de la Dieta Mediterranea

Los beneficios de la Dieta Mediterranea estan ampliamente descritos: diversos estudios
han demostrado que la Dieta Mediterranea, ejerce un papel protector frente
enfermedades crénicas y previene el desarrollo de enfermedades cardiovasculares (77,
85, 86). A mayor adherencia a la Dieta Mediterranea, menor mortalidad general,
mortalidad por enfermedades cardiovasculares, baja incidencia de mortalidad por cancer

y menor incidencia de Parkinson y Alzheimer (86).

En pacientes con elevado riesgo cardiovascular, existe una relacién inversa entre la
adherencia a un patrén alimentario saludable, como la Dieta Mediterranea y varios indices
de obesidad, como el indice cintura/altura, la obesidad abdominal. (87, 88), el IMC (16) o

el perimetro de cintura (89).
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A medida que se va sustituyendo la Dieta Mediterranea por una dieta mas americanizada,
los niveles de sobrepeso y obesidad van aumentando en los paises mediterraneos (90, 91).
De aqui se desprende que personas que siguen la dieta mediterranea tienen menos riesgo
de desarrollar sobrepeso y obesidad y, por tanto, es un modelo de alimentacidn que

puede ser Util para prevenir el desarrollo de ambos (92-94).

Incluso los ultimos estudios apuntanque la adherencia a la Dieta Mediterranea esta

relacionado con factores como la calidad de vida de la poblacién (95).

En adultos, aquellos con mejor adherencia presenta un mejor perfil de ingesta
nutricional.Los mas cumplidores presentan menos deficiencias en ingestas como zinc,
vitamina E, magnesio, hierro, vitamina By, vitamina A, selenio, vitamina C y acido fdlico

(96).

En universitarios espafioles, la adherencia a la Dieta Mediterranea estd asociada a un
mayor consumo de zumo de naranja, otros zumos de frutas, bebidas azucaradas light,
leche desnatada, café descafeinado, agua embotellada, mientras que aquellos con un
patron mds americanizado, presentan mayores ingestas de bebidas azucaradas, leche
entera y bebidas alcohdlicas (97). Los nifios con mayor adherencia a la Dieta Mediterranea

siguen una dieta mas sana y realizan mas actividad fisica (83).

6. Situacidn actual de la ingesta nutricional y habitos alimentarios en adolescentes
6.1 Ingesta nutricional

En los afios noventa, se empezaron a realizar estudios, tanto a nivel estatal como regional,
sobre habitos alimentarios de la poblacidon espafiola, donde en la mayoria de ellos se
excluia a la poblacién adolescente, a excepcién de unos pocos (98-101). La informacidn
obtenida de los diferentes estudios locales que se realizaron destacaron, en ambos sexos,
una ingesta baja de vitaminas E, C y A, acido fdlico, hierro y calcio (102) e ingestas

elevadas de grasas totales, provenientes de grasas saturadas (103).
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6.1.1 Energia y macronutrientes

La ingesta energética y de macronutrientes como son los hidratos de carbono, proteinas y
grasas constituyen el primer escaldén en la evaluacién nutricional de los sujetos; en este

caso, adolescentes(3).

En el primer estudio nacional de la poblacién infantil-juvenil (EnKid), se determiné que la
ingesta energética media de los chicos era diferente respecto a la de las chicas, 2280 kcal
(9543 kJ) y 1865 kcal (7803 kJ) respectivamente. El porcentaje de energia que provenia de
los hidratos de carbono (42,6%) y acidos grasos poliinsaturados (5,0%), se encontraba por
debajo de las recomendaciones, mientras que la ingesta energética proveniente de
proteinas (17,2%), grasas totales (39,7%) y grasas saturadas (13,4%), se encontraba por
encima de lo recomendado. El consumo de fibra igualmente estaba por debajo de las
recomendaciones (15,5 g/dia), en cambio el del colesterol se encontraba por encima,
sobretodo en el caso de los chicos (419,8 mg/dia y 343 mg/dia en chicas) (103-105). En
otros estudios en Espafia, también se detectaron ingestas energéticas superiores a las
recomendadas por la OMS en dichos grupos de edad y las mismas ingestas de

macronutrientes (106, 107).

El consumo excesivo de energia (108-111), grasa total (112), grasas saturadas (108-112),
ademas de proteinas (109) y bajas ingestas de hidratos de carbono (110, 112) y fibra (113)

se han descrito en otros paises de Europa.

Los datos obtenidos de la revision de las ingestas de grasas en nifios y adolescentes de 30
paises (entre ellos Espaiia y paises de todos los continentes) aportaron que en 28 de ellos
la ingesta de grasas saturadas superaba el maximo del 10% de la ingesta energética total,
mientras que en 21 de ellos (entre los que se encontraba Espafia), los niveles de acidos
grasos poliinsaturados estaban por debajo de las recomendaciones del 6-10% de la ingesta

energética total (114).
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6.1.2 Micronutrientes: Vitaminas y minerales

No solo es importante la ingesta adecuada de macronutrientes, sino que los niveles de
vitaminas y minerales ingeridos también son necesarios para el correcto desarrollo y

funcionamiento del organismo (3).

La poblacion infantil y juvenil en Espafia presenta muy bajas ingestas de micronutrientes,
como vitamina D en ambos sexos y acido fdlico, sobretodo en mujeres, ademas de baja
ingesta de vitaminas A, E, Bg y C, hierro, magnesio y calcio (104, 115). Los adolescentes
entre 14 y 17 afios, son el grupo con mas riesgo nutricional, especialmente las chicas (13,

115).

En estudios en poblacidn adulta, a nivel estatal, se han detectado ingestas insuficientes,
sobre todo en la poblacién adulta mas joven de zinc y félico en ambos sexos, y hierro en
las mujeres (116), ademas de ingestas inadecuadas de riboflavina (en hombres), folatos

(en mujeres) y vitaminas Bg, C, A, Dy E (117-119).

En Europa, se han observado entre otros, bajos niveles de vitamina D en sangre en
poblacién adolescente, que incrementa con la edad y disminuye con el IMC (120), ademds
de ingestas bajas en calcio (109, 110, 121), hierro y acido félico (113). En Estados Unidos
se muestran ingestas parecidas a nivel europeo, con ingestas inferiores en el caso de la
vitamina E, magnesio, acido félico y calcio, siendo el grupo de mayor riesgo las mujeres de

entre 14-18 afos, de forma similar a lo observado en Espaiia (122).
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6.1.3 Determinantes de la ingesta energética y nutricional

Existen una serie de factores socio-econdmicos y de estilo de vida que influyen en la
ingesta energética y nutricional y, por consiguiente, en el estado nutricional de los
adolescentes. Dichos factores o determinantes de una peor ingesta de nutrientes y estado

nutricional bajo (23, 104, 115, 123) en adolescentes de 2-24 afios son:

* Tener entre 14-24 aios

* Ser mujer

e Bajo nivel socioeconémico

e Bajo nivel educativo sobretodo de la madre (existe un mejor nivel nutricional
cuando la madre posee estudios universitarios)

e Tener mas de un hermano

e Fumar

e Mirar la television durante las comidas

* Comidas irregulares

* Estilo de vida sedentario

e Baja calidad del desayuno

6.2 Evolucion de los habitos alimentarios en los adolescentes

Los patrones de consumo de la poblacidén espafola durante los ultimos 20 afios han ido
cambiando. El consumo total de cereales y sus derivados, verduras, fruta y legumbres ha
disminuido a lo largo de los afos, siendo inferior a las recomendaciones de ingesta para la
poblacién espafiola. El consumo total de leche, y leche entera, ha disminuido, pero en
cambio el consumo de leche semidesnatada y desnatada ha aumentado, asi como los
derivados lacteos. La ingesta de pasta y bolleria se ha incrementado, mientras que
alimentos tipicos de la dieta espafiola como las patatas, pan y aceite de oliva ha sufrido
una fuerte caida en su consumo. En cambio, el consumo de carne y derivados carnicos es

alto, igual que el consumo de bebidas azucaradas, no alcohélicas y alcohdlicas (124).
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Poco antes del afio 2000, en el estudio Enkid se establecieron los habitos alimentarios de
la poblacién infantil-juvenil, con sujetos de entre 2 a 24 afios de edad (103, 115). En dicho
estudio, se sefiald un cambio en los habitos alimentarios y el estatus nutricional de dicha
poblacién, a causa de una occidentalizacion de la dieta, sobretodo debido a

modificaciones socio-demograficas. Asi, se observé (103-105, 125):

* Bajo consumo de frutas: la media de consumo era de 1,87 raciones al dia, frente a

las tres recomendadas.

* Bajo consumo de vegetales: sélo el 21,3% de chicos y 29,7% de chicas realizan

consumos adecuados.

* Bajo consumo de pescado: las raciones semanales no llegaban a las 4 raciones

recomendadas.
e Bajo consumo de cereales y patatas.
¢ Moderado consumo de leche.

e Elevado consumo de derivados lacteos y carne (se consumian 2 raciones diarias de

carne y embutidos).

e El 96,4% de la poblacién estudiada consumia diariamente una racién de galletas,

pasteleria y/o bolleria industrial.

* Un 88,2% ingeria aperitivos salados a diario llegando a una media de 2,7 raciones

al dia.
* EI99,4% tomaba a diario 4 raciones de dulces y golosinas.

* En cuanto al consumo de bebidas, el 92,6% de la poblacién consumia refrescos a

diario (sin diferenciar entre zumos envasados y otros refrescos) (105).

En el ultimo estudio sobre habitos alimentarios y estilo de vida de la poblacién
adolescente en Europa (12,5-17,5 afios), el estudio HELENA con un total de 2600

participantes (1600 en el caso de habitos alimentarios), se compard la ingesta de
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alimentos con las guias y piramides establecidas, encontrando resultados no éptimos. Los
adolescentes comian la mitad de las cantidades recomendadas de fruta y verdura, y
menos de dos terceras partes de las cantidades recomendadas de leche; pero, en cambio,
consumian mas carne y productos carnicos, grasas y dulces de lo recomendado. La media
de ingesta total ingerida estaba en linea con las recomendaciones establecidas (33). En
cuanto al consumo de bebidas entre la poblaciéon europea, la mayor parte de la ingesta
hidrica provenia del agua, pero un 30,4% de bebidas azucaradas, un 20,7% de lacteos
azucarados y un 18,1% de zumos de fruta (126). Solo la mitad de los adolescentes

indicaron que desayunaban regularmente (127).

6.3 Factores que influyen en los habitos alimentarios

6.3.1 Estilo de vida

Los diferentes estilos de vida (realizar actividad fisica, desayunar, comer en familia, horas
de suefio etc.) no sélo estan relacionados con menores tasas de sobrepeso y obesidad,

sino que también influye en los habitos alimentarios de los adolescentes y adultos.

* Cuanto menos tiempo se dedica a mirar la televisidn, mayor calidad de la dieta,
tanto en nifios como adultos (128). Las horas dedicadas a ver la television,
ordenador o internet, estan relacionados a un mayor consumo de bebidas
azucaradas y una menor ingesta de frutas (129) y ver television durante un tiempo
excesivo (>2 horas al dia) favorece el consumo de alimentos altamente energéticos
como snacks y bebidas.

* Las horas de suefio también estan relacionadas con la calidad de la dieta. Los
adolescentes que duermen menos de 8 horas al dia, ingieren mas energia a partir
de grasas y menos a partir de hidratos de carbono (28). Ademads de estar asociado
a un estilo de vida mas sedentario, particularmente en chicas (27).

e La frecuencia de las comidas en familia también influye en la calidad de la dieta,

tanto en la adolescencia como mas adelante en la vida adulta. Aquellos
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6.3.2

adolescentes que realizan mas comidas en familia, consumen mas cantidades de
frutas y vegetales y menos refrescos en su vida adulta, ademas de desayunar mas y
realizar las comidas de forma estructurada (130).

El conocimiento sobre nutricion también es importante ya que aquellos con
mejores conocimiento sobre habitos alimentarios adecuados (ademas del nivel de
educacion y nivel ocupacional de los padres) presentaban mas consumo de pasta,
arroz, pescado, verduras, frutas y menos ingesta de caramelos, snacks, fritos y
refrescos (131), por lo tanto calidad de la dieta esta relacionada con los
conocimientos sobre nutricion (132).

Los adolescentes que preparan con mas frecuencia las comidas tienden a consumir
menor comida rdpida y cumplen mejor los objetivos de consumo de frutas,

vegetales y cereales integrales (133).

Variables socio-demograficas

Las variables sociales, educativas y econdmicas también influyen en la calidad de la dieta.

El nivel educativo de la madre, es uno de los mejores predictores de la calidad de la
dieta en los nifios. Las nifias con familias mejor educadas consumen mas leche,
derivados lacteos y zumos de fruta, asi como menos azUcares y comidas
preparadas (134). Los adolescentes con padres de menor nivel educativo llevan a
cabo dietas de mas baja calidad (analizado con el Diet Quality Index adaptado para

adolescentes o DQI-A) y dedican mds tiempo a actividades sedentarias (135).

El nivel socioecondmico también es importante; aquellos nifios con un nivel mas
alto, consumen mas proteinas, carne, pescado, leche y vegetales verdes, mientras
gue los nifios de las familias mas pobres tienen ingestas caldricas mas elevadas y
consumen mas grasas, azlcares y comida rapida (134). Los adolescentes con un
nivel socio-econdémico mds bajo, tienen tendencia a consumir bebidas no
saludables mientras miran la televisién (136) y hacen un desayuno de menor

calidad (137).
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6.3.3

El lugar de residencia también influye en la calidad de la alimentacién. En Espaia,
en los ultimos estudios realizados, los nifios que viven en ciudades o zonas urbanas
consumen mas carne, derivados cdrnicos y legumbres, mientras que en las zonas
rurales se consume mas leche, vegetales y fruta (134). Los adolescentes del sur de

Europa realizan un desayuno de menor calidad (137).

Habitos alimentarios y riesgo nutricional

Obviamente, la calidad de la dieta y determinados patrones de consumo influyen de

manera significativa en el riesgo de ingestas energéticas inadecuadas y déficit de

determinados nutrientes, aunque no estén directamente relacionados. Se detallan a

continuacién, dichas asociaciones:

El consumo de bebidas azucaradas en nifios y adolescentes esta asociado a un bajo
consumo de 4acido félico y calcio, sobretodo en chicas, y la calidad global de Ila
dieta disminuye con el consumo de dichas bebidas (138). En otros estudios, pero
en la misma linea, ingestas elevadas de azucares afiadidos (en nifios y
adolescentes) estdn asociadas a la disminucion de la densidad de micronutrientes
en la dieta, sobretodo en el caso de calcio, zinc, vitamina By, y vitamina C (111).

El consumo de 3 o mas veces al dia de cereales integrales en nifios y adolescentes
en Estados Unidos, esta relacionado con un consumo superior de energia, fibra,
vitamina Bg, folatos, magnesio, fésforo y hierro; asi como con una ingesta inferior
de proteinas, grasa total, grasas saturadas, grasa monoinsaturada y colesterol
(139).

El consumo de zumo de fruta 100% natural (no zumos envasados) por parte de los
adolescentes implica, en los ultimos estudios en Estados Unidos, comparado con
aquellos que no lo consumian, una mejor ingesta de carbohidratos, vitamina C,
vitamina Bg, potasio, riboflavina, magnesio, hierro y menos grasas totales vy

saturadas; ademas de comer mas frutas y sin diferencias en el peso (140, 141).
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La densidad energética también parece ser un factor decisivo en la calidad de la
dieta. En Suecia, aquellos nifios que tenian una ingesta dietética de menor
densidad energética, presentaban mayores ingestas de fruta, vegetales, pasta,
arroz, patata y cereales y menor consumo de bebidas azucaradas, caramelos y

chocolates, ademds de cantidades mayores de micronutrientes (142).

Los nifios con menor ingesta de grasas saturadas, presentan ingestas mas elevadas

de fibra, vitaminas C, D, Bg, E y acido félico y menores de vitamina A y calcio (143).
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1. HIPOTESIS

Desde finales de los afios 80 hasta finales de los 90 se han observado cambios en los
paises mediterraneos que reflejan un progresivo abandono de la Dieta Mediterranea,
relacionados con los cambios demograficos y econdmicos de los diferentes paises (63-71).
El abandono progresivo de dicho patrén alimentario se observa sobretodo en poblacién

mas joven (72-75).

Los patrones de consumo de la poblacidén espafola durante los ultimos 20 afios han ido
cambiando (124). Los adolescentes espafioles presentan un bajo consumo de frutas,
vegetales, pescado, cereales y patata. El consumo de leche es moderado y el consumo de
derivados lacteos, carne y embutidos, galletas, pasteleria, bolleria, aperitivos salados y
refrescos es elevado, ya que muchos de estos alimentos se consumen a diario (1, 11, 12).
En Europa, el consumo de fruta y verdura también es bajo y, al igual que en Espaia, el
consumo de carne y productos cdarnicos, grasas y dulces se encuentra muy por encima de
lo recomendado. En cuanto al consumo de bebidas, la mayor parte de la ingesta hidrica

proviene del agua, pero un 30,4% de los refrescos (33, 126, 137).

En los ultimos estudios realizados en poblacidn juvenil, tanto en Espafia como en Europa,
se ha detectado un consumo excesivo de energia, grasa total, grasas saturadas ademas de
proteinas y bajas ingestas de hidratos de carbono y fibra (103-113, 121). En el caso de las
vitaminas y minerales, las ingestas mas bajas se detectaron en el caso de vitamina D,
calcio, acido félico y hierro (104, 109, 110, 113, 115, 120, 121). El riesgo nutricional mas
elevado lo presentaron los adolescentes de entre 14-17 afios(13, 115) (14-18 afios en

Estados Unidos (122)).

Las Islas Baleares, localizadas en el mar Mediterraneo, son una comunidad auténoma
dentro del territorio espafiol que cuentan con una poblacién de alrededor de 1.120.000
habitantes, repartidos en cuatro islas, diferentes en localizacion, extensién geografica y

poblacion: Mallorca, Menorca, Ibiza y Formentera. Mallorca es la mas extensa y poblada,
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con unos 880.000 habitantes, seguida de lIbiza con 138.000 habitantes, Menorca con

95.000 y Formentera con 11.000 (144).

En las Islas Baleares, los habitos alimentarios de su poblacién eran un buen ejemplo de
Dieta Mediterranea (75). Sin embargo, en los recientes estudios en poblacién adulta, se
sefialo que los patrones de Dieta Mediterranea se estaban abandonando progresivamente
(en concordancia con lo observado en otros paises Mediterraneos), sobretodo entre las
generaciones jovenes, hacia una implantacion progresiva de una dieta “americanizada”

(72, 73, 99).

No se ha realizado ningun estudio que evalue a fondo los habitos alimentarios de la
poblacion juvenil actual, la adecuacién de sus ingestas y los posibles factores socio-
demogrificos que puedan afectar a dichos patrones de consumo. Por estos motivos, seria
conveniente estudiar a fondo como se alimentan los adolescentes de las Islas Baleares y

determinar si son un buen ejemplo del patron tipico de Dieta Mediterranea.

2. OBIJETIVO GENERAL

El objetivo general de la tesis doctoral es conocer los hdbitos alimentarios de la poblacién
adolescente (12-17 afios) de las Islas Baleares, evaluando los riesgos nutricionales de la
poblacién y sus determinantes, estableciendo los patrones alimentarios de la poblacién,
ademas de establecer posibles diferencias en cuanto a patrones de consumo en funcién

del origen y la isla de residencia.

3. OBIJETIVOS ESPECIFICOS

El objetivo general se divide en cuatro partes:

1. Determinar el grado de seguimiento de las guias dietéticas para la poblacidon

espafiola por parte de los adolescentes de las Islas Baleares.
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2. Determinar el grado de cumplimiento de los Objetivos Nutricionales para la

poblacién espafiola por parte de los adolescentes de las Islas Baleares.

3. Establecer el nivel de cumplimiento de las Ingestas Diarias Recomendadas para la
poblacion espaifiola y sus determinantes en la poblacidon adolescente de las Islas

Baleares.

3.1 Determinar el nivel de cumplimiento de las Ingestas Recomendadas para la

poblacidén espafiola, de los adolescentes de las Islas Baleares.

3.2 Establecer los determinantes del nivel de riesgo nutricional, en funcién de las
Ingestas Recomendada para la poblacién espainola, de los adolescentes de las

Islas Baleares.

4. Determinar la influencia del origen sobre los habitos alimentarios de los

adolescentes de las Islas Baleares.

4.1 Determinar las diferencias en el grado de seguimiento de las guias alimentarias
para la poblacidn espafiola de los adolescentes de las Islas Baleares en funcién

de su lugar de origen.

4.2 Determinar los patrones de consumo y adherencia a la Dieta Mediterranea en
las diferentes islas que componen la comunidad auténoma de las Islas Baleares,

en la poblacién adolescente.
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1. Planteamiento general

El estudio de los habitos alimentarios de los adolescentes forma parte de un estudio
epidemiolégico descriptivo transversal multicéntrico, llevado a cabo en las Islas Baleares
entre los afios 2007 y 2008 (Estudio OBIB). El objetivo de dicho estudio es conocer los
habitos alimentarios actuales de los adolescentes de las Islas Baleares, enmarcado dentro
de una Dieta Mediterranea, a través de la consecucién de los objetivos nutricionales y las
guias alimentarias. Asimismo, se evalla la ingesta energética y de nutrientes en dicho
segmento de la poblaciéon y los determinantes de riesgo nutricional. Finalmente se
evaltan los diferentes patrones de consumo entre las diferentes islas que componen las

Islas Baleares y entre la poblacién autdctona e inmigrante.

De acuerdo con los objetivos del estudio, se elabord un cuestionario que incluia preguntas
referentes al estatus socio-demografico, estilo de vida, habitos dietéticos y una evaluacién

antropométrica.

2. Aspectos éticos y legales

El estudio se realiz6 de acuerdo con las directrices establecidas en la Declaracién de
Helsinki y todos los procedimientos en seres humanos fueron aprobados por el Comité
Etico de Investigacién Clinica de las Islas Baleares. La participaciéon en el estudio fue
totalmente voluntaria y los sujetos participantes rellenaron un consentimiento informado

y firmado, tanto por ellos como por sus padres o tutores legales.

3. Seleccion de los participantes

La poblacion diana incluia todos los habitantes residentes en las Islas Baleares entre 12 y
17 afos de edad. La poblacién de muestra se obtuvo de los alumnos residentes
registrados en el censo escolar. La muestra tedrica se establecié en 1500 individuos, para

obtener una precision relativa especifica del 5% (error tipo | = 0.05; error tipo Il = 0.10) y
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teniendo en cuenta que el ratio de participantes se estimaba del 70%. La técnica de
muestreo incluyé la estratificacién en funcién del area geografica y del tamafio de los
municipios, edad y sexo de sus habitantes. La unidad primaria de muestreo fueron los
municipios de las Islas Baleares y los individuos de las escuelas de dichos municipios

constituyeron la muestra final utilizada, asignados de forma aleatoria.

Las entrevistas se realizaron en los colegios y en los institutos de educacion secundaria.
Los alumnos fueron invitados a participar en el estudio. Cada uno de ellos previamente
habia recibido una carta con la informacién y el propdsito del estudio para informar a los
padres o tutores legales y para que los mismos firmaran el consentimiento informado.
Tras recibir el consentimiento informado firmado, los adolescentes eran considerados

para su inclusién en el estudio.

El tamano final de la muestra fueron 1231 individuos (82% de participacién). Los motivos
para no participar fueron (a) el sujeto se negd a ser entrevistado y (b) los padres o tutores

legales no autorizaron la entrevista.

4. Variables del estudio
4.1 Evaluacion dietética

La evaluacién dietética se realizé mediante dos recordatorios no consecutivos de 24 horas
y un cuestionario semi-cuantitativo de frecuencia de consumo de alimentos (CFCA)
previamente validado (145) y utilizado en otros estudios realizados en Espana (72, 73).
Dietistas entrenados fueron los responsables de la recogida de los cuestionarios y
verificaron y cuantificaron los registros alimentarios. Los cuestionarios fueron

administrados homogéneamente de lunes a domingo.

Recordatorio 24 horas: La evaluacidn de calorias y nutrientes se basé en la informacion
recogida mediante los recordatorios de 24 horas aplicados en dias no consecutivos,
utilizando un programa informatico (Alimenta®, NUCOX, Palma, Espafia) basado en las

tablas de composicion espafiolas (146-148) y europeas (149) y completadas con la
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composicion nutricional de los platos tipicos de las Islas Baleares (150). Dicho programa
proporciona informacidn sobre el contenido de 35 nutrientes, ademas de los contenidos

de energia, agua y alcohol para cada alimento o receta.

“Misreporters”: Los métodos de evaluacién dietética tienen limitaciones, debido a errores
al reportar la ingesta energética del propio sujeto, que puede distorsionar la ingesta
nutricional de la poblacién a estudio. Este hecho ocurre cuando se usan como
herramienta los recordatorios de 24 horas. Para minimizar los errores causados y para
obtener datos mas fiables, a costa de reducir la muestra, se excluyeron aquellos
adolescentes que sobreestimaron o infraestimaron la ingesta energética. Fueron
identificados usando la modificaciéon de Black (151, 152) de los puntos de corte de

Goldberg (54).

Los puntos de corte se calcularon de acuerdo con la siguiente razén (153, 154): Las
ingestas demasiados bajas (“undereporters”): EI/BMR (total energy expenditure/BMR)
<0.92 para chicos y <0.85 para chicas. Las ingestas demasiado altas (“overreporters”):
EI/BMR >2.4 en ambos sexos. Los undereporters (20%) y los overreporters (2%) fueron
excluidos de los analisis de ingestas energéticas. La prevalencia de “undereporters” es
significativamente mayor en adolescentes con sobrepeso y obesidad que en aquellos con

normopeso o bajo peso en adolescentes europeos(155)

Cuestionario semicuantitativo de frecuencia de consumo: La evaluacién de los patrones
de consumo y habitos alimentarios se realiz6 mediante un cuestionario semi-cuantitativo
de frecuencia de consumo de alimentos (CFCA) previamente validado (145), que incluia
145 alimentos y bebidas (118 items del CFCA validado, mas los alimentos mas
caracteristicos de las Islas Baleares, ademds de preguntas sobre los métodos mas usuales

de coccidn).

El consumo se expresdé como la frecuencia diaria, semanal o mensual de cada uno de los

diferentes alimentos o grupos de alimentos en las raciones estandar.
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Los diferentes alimentos del cuestionario de frecuencia de consumo se agruparon en 16
categorias: cereales, patatas y tubérculos, verduras, frutas, legumbres, frutos secos,
derivados lacteos, carne, derivados carnicos, pescado y marisco, huevos, aceite de oliva,
otros aceites de semillas y grasas, azucar y bolleria, bebidas azucaradas y bebidas
alcohdlicas. Para estimar las porciones y volumenes, se utilizaron preferentemente las
medidas caseras, familiares a los sujetos, asi como con la ayuda de un set editado de

fotografias sobre porciones y volumenes de alimentos(156).

4.1.1. Guias y pirdmide alimentaria

El consumo usual de alimentos y bebidas extraido del Cuestionario de Frecuencia de
Consumo, fueron comparadas con las recomendaciones detalladas en las Guias

Alimentarias para la poblacion espafiola, basadas en la Piramide Nutricional (34).

Comparacion con el Estudio ENIB: Los resultados sobre consumo usual y bebidas,
extraidos del Cuestionario de Frecuencia de Consumo, fue comparado con los resultados
obtenidos en el Estudio ENIB, a través de las Guias Alimentarias para la poblacién

espanola.

El Estudio ENIB, se realizd en las Islas Baleares entre los afios 1999-2000. La muestra final
del mismo fue 1200 individuos residentes en las Islas Baledares de edades comprendidas
entre los 16 y 65 afios, de los cuales se seleccionaron tan sdélo sujetos con edades
comprendidas entre 12 y 17 afios. Los habitos alimentarios y de ingesta energética y de
nutrientes se obtuvieron a través de dos recordatorios de 24 horas y un cuestionario

semicuantitativo de frecuencia de consumo de alimentos (72).

4.1.2. Objetivos nutricionales

Se evalud el grado de cumplimiento de nuestra muestra con los Objetivos Nutricionales

para la poblacidn espafiola, versién actual en el momento del andlisis de los datos (41).
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4.1.3. Ingestas Diarias Recomendadas:

Se compararon las ingestas de energia y nutrientes de nuestra poblacién con las Ingestas
Recomendadas para la poblacién espaiola (148) y las europeas (156) cuando no habia

referencias dictadas para la poblacion espanola.

Se calcularon el porcentaje de cumplimiento de las ingestas recomendadas, asi como la
proporcion de individuos con ingestas por debajo de los 2/3 y 1/3 de las ingestas diarias

recomendadas, tal y como se realizd en otros estudios (104).

4.1.4. Riesgo nutricional

El nimero de ingestas inferiores a los 2/3 de las ingestas recomendadas fue el criterio
usado para estimar el riesgo nutricional (117). Los adolescentes fueron divididos en tres

grupos (123):

0 Riesgo nutricional bajo: si no presentaban ningln nutriente o un nutriente con
una ingesta inferior a los 2/3 de las ingestas recomendadas para la poblacién

espafola.

0 Riesgo nutricional moderado: si presentaban 2 o 3 nutrientes con una ingesta

inferior a los 2/3 de las ingestas recomendadas para la poblacion espafiola.

0 Riesgo nutricional alto: si presentaban 4 o mas nutrientes con una ingesta

inferior a los 2/3 de las ingestas recomendadas para la poblacion espafiola.
4.1.5. Adherencia a la Dieta Mediterranea
La adherencia de la Dieta Mediterrdnea fue evaluada mediante el test Kidmed, indice de

Dieta Mediterranea para nifios y adolescentes (80), para establecer diferencias de

patrones de consumo entre las islas que conforman el archipiélago de las Islas Baleares.
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4.2 Datos socio-demograficos y estilo de vida

El cuestionario general incluia las siguientes preguntas: edad, sexo, educacion de los
padres (agrupado en funcién de los afos y el tipo de educacién: bajo o <6 afios en el
colegio; medio o 6-12 afios de educacién y alto o de >12 afios de educacién), nivel socio-
econdmico de los padres (fue estimado tomando como referencia el nivel mas alto de
educacidn, tanto si era el padre como la madre, en funcién de la metodologia descrita por
la Sociedad Espafiola de Epidemiologia (SEE) (157)), origen o regién de nacimiento (nacido
en las Islas Baleares, Este de Espaia, otras partes de Espafia y otros paises), el origen
mediterraneo (nacido en una regién mediterrdnea o no) y los afios viviendo en las Islas

Baleares para aquellos nacidos en otras regiones o paises.

Tabaco y alcohol: Se recogid informacién sobre hdbitos tabdquicos (si, no y

ocasionalmente) y consumo de alcohol (no, frecuentemente, ocasionalmente).

Habitos alimentarios: Se les preguntd si realizaban las siguientes comidas al dia:
desayuno, media mafiana, comida, merienda, cena y resopdn y el tiempo que destinaban
a cada una de las comidas (<10 min, 10-20 min, >20 min), ademas de posibles
distracciones durante las comidas, con tres posibilidades: no se distraen, miran la tele,
mantienen una conversacidon durante el tiempo de las comidas. Posteriormente los
adolescentes fueron clasificados en tres grupos en funcion de las comidas que realizaban:
1-3 comidas, 4 comidas, 5 o0 mas comidas. También se les pregunto si estaban llevando

una dieta o régimen de adelgazamiento (si, no).

Actividades sedentarias y suefio: También se anotaron las horas diarias que miraban la

television, actividades sedentarias y lhoras de suefio.

Actividad fisica: La actividad fisica se analizé mediante el Cuestionario Internacional sobre
Actividad Fisica (158), en su versidn corta y con las especificaciones debidas para
adolescentes (IPAQ-A) (159). Cada sujeto fue clasificado teniendo en cuenta su valor de
IPAQ: sedentario (PAL>1.0<1.4); poco activo (PAL>1.4<1.6); activo (PAL21.6<1.9) y muy
activo (PAL> 1.9) (160).
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Origen de los adolescentes: Segun su origen o lugar de nacimiento, los adolescentes de

las Islas Baleares fueron clasificados de dos formas:
- Nacidos en las Islas Baleares, Espafia, América del Sur y otros paises.

- Origen mediterraneo (paises Mediterrdneos: Espafia Mediterranea, Europa

Mediterranea y Africa Mediterranea) y no mediterraneo de los adolescentes.

Aquellos adolescentes que no nacieron en las Islas Baleares, se dividieron en tres grupos
en funcién del tiempo que llevaban viviendo en las Islas Baleares: menos de 5 afios, 5-9

afios y mas de 9 afios.

Lugar de residencia de los adolescentes: Se tuvo en cuenta el lugar de residencia de los
adolescentes, repartidos en cada una de las tres islas evaluadas: Mallorca, Menorca e

Ibiza.

4.3. Medidas antropométricas

Se realizaron una serie de medidas antropométricas, durante el transcurso de la

entrevista, que incluian:

Peso corporal: Los participantes fueron pesados descalzos, con ropa ligera (se restaron
300 g del peso corporal total) usando una bascula digital (Tefal, sc9210, Groupe SEB,

Rumilly, Francia) con una precisiéon de 100 g.

Talla: Fue determinada con un tallimetro o estadidmetro portdatil mévil (Kawe 44444,
Kirchner & Wilhelm GmBH Co. KG, Asperg, Alemania) ajustado al mm, con el sujeto

posicionado en el plano de Frankfurt.

Pliegues tricipital y subescapular: Fueron medidos usando un lipocaliper ajustado al mm
(Tanner/Whitehouse, Crosswell Crymych, UK). Se realizaron tres medidas sobre el brazo
derecho, usando posteriormente la media. Este valor fue utilizado para calcular la grasa

corporal, como se ha descrito anteriormente (161).
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Perimetros: Los perimetros se midieron con cinta métrica no extensible y con una
precision de 0,1 cm (Kawe, 43972, Kirchner & Wilhelm GmBH Co. KG, Asperg, Alemania).
Para realizar estas medidas se les pidié a los sujetos que se mantuvieran derechos, en
posicidn relajada y con los pies juntos. Los perimetros fueron: craneal, braquial, cintura,
cadera y muslo. El perimetro del brazo se midié en el punto medio del himero. El
perimetro de cintura se midid como la menor circunferencia horizontal entre los
margenes costales y la cresta iliaca y en minima respiracién. El perimetro de la cadera se

midié al mayor nivel de los trocdnteres (la parte mas ancha de la cadera).

Las medidas antropométricas fueron realizadas por personal cualificado y entrenado para
evitar diferencias inter-observadores. Los coeficientes inter e intra-observadores fueron

inferiores al 5%.

indice de masa corporal: A partir de las medidas de peso y altura, se obtuvo el valor del
indice de Masa Corporal. Los sujetos se clasificaron segun las tablas estandar de
crecimiento de la OMS (WHO) a partir de los percentiles de IMC especificos segin edad y

sexo: sobrepeso (IMC=p85<p97) y obesidad (IMC=p97) (162).

Perimetro de la cintura: Los sujetos fueron clasificados en dos grupos en funcidn de los

limites establecidos con anterioridad (163).

indice cintura/altura: Los sujetos fueron clasificados en dos grupos en funcién de los

limites establecidos en recientes publicaciones en adolescentes (164, 165).
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5. Analisis estadistico

La elaboracién de la base de datos y el tratamiento estadistico se realizé mediante el

programa informatico SPSS version 21.0.
5.1 Estadistica descriptiva:

Las variables categéricas, se presentan en forma de tablas de frecuencia para:
cumplimiento de los objetivos nutricionales, nivel de cumplimiento de las guias

alimentarias, origen de los encuestados y adherencia a la dieta mediterranea.

En el caso de variables continuas, como consumo de raciones diarias o semanales de
alimentos, se describen mediante estadisticos fundamentales: media, mediana y

desviacion tipica.

Para determinar la normalidad estas variables se han aplicado para cada grupo las pruebas

de normalidad kolmogorov-Smirnov y Shapiro-Wilk ademas de los graficos Q-Q.

En el caso de las variables ingesta de grasa, grasas saturadas, fruta y verduras, fibra y

riesgo nutricional se muestran el cuartil inferior y superior de la muestra.
5.2 Estadistica analitica o inferencial:
Para establecer el grado de asociacién estadistica entre las diferentes variables a estudio:

- En el caso de variables categodricas, estratificadas por sexo, grupos de edad y origen, la

significacion de las diferencias entre proporciones se ha calculado mediante la prueba

X

- En el caso de variables cuantitativas no paramétricas (consumo de raciones diarias y
semanales de alimentos, gramos de alimento consumidos al dia, ingesta energéticas y
de vitaminas y minerales diarias) estratificadas por sexo, grupo de edad u origen, la
significacion de las diferencias se ha establecido mediante las pruebas U de Mann-

Whitney (2 grupos) y Kruskal-Wallis (mds de 2 grupos).

51



Material y métodos

La correccidon Bonferroni se ha aplicado para controlar errores de tipo I. El nivel de

significacidn aceptado ha sido P<0,05 y todos los tests se ha realizado a dos colas.

El modelo de regresion logistica multiple, ha sido usado para examinar la asociacién entre
los factores socioecondmicos, antropométricos y de estilo de vida de los adolescentes y
los grupos de riesgo nutricional: bajo riesgo nutricional y alto riesgo nutricional, a partir
del calculo de los odds ratio para cada grupo y su correspondiente intervalo de confianza

al 95%. Los odds ratio fueron ajustados por sexo, edad y clase social.
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Abstract

Aims: The aim of the present study was to assess food consumption of Balearic Islands’
adolescents, and the level of compliance with the Dietary Guidelines for the Spanish

population.

Method: The study is a population based cross-sectional nutritional survey carried out
in the Balearic Islands (2007-2008). A semi-quantitative food frequency questionnaire
(FFQ) that included 145 foods and beverages as well as questions on usual cooking
methods was used to assess usual food and beverage consumption. For energy intake,
24-hour diet recall was obtained from the participants. Adolescents’ food consumption

was compared with the dietary guidelines for the Spanish population.

Results: According to the dietary guidelines for the Spanish population, OBIB teenagers
met the recommended daily intake for bread, cereals and potatoes, water, dairy
products, added olive oil and eggs. A lower intake was observed for vegetables, fruit,
fish, lean meat, eggs and pulses, whereas intakes above the recommended daily intake
were observed for sausages, red meat, soft drinks, sweets, unhealthy snacks, cakes

and bunsm and butter and other oils.

Conclusions: Teens of the Balearic Islands are moving away from the patterns of

Mediterranean diet.

Key words: Food consumption, dietary guidelines.
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Introduction

Nutritional objectives and Food-Based Dietary Guidelines are useful strategies to
develop national effective policies and action plans in the context of Public Health
Nutrition. The aim of these tools is to send people right messages about food and
dietary patterns in order to make them change their lifestyles. In 2001 were published
the Dietary Guidelines for the Spanish population, whose development process started

in 1999 by a group of experts, based on reliable scientific evidence [1].

Trends of food consumption have changed in the last decade. Total of milk
consumption has declined as well as whole fat milk, in contrast semi-skimmed and full
skimmed milk has increased as well as dairy products. Overall consumption of cereals
has decreased at the same time that pasta and buns intake has risen up. Pulses, fruits
and vegetables continue with the declining trend started decades ago, as consumption

of nuts, fats and oil. Consumption of soft drinks has risen [2].

Mediterranean diet is an eating pattern characterized by a high intake of vegetables,
pulses, fruits, nuts, cereals and high olive oil, but a low intake of saturated fats, a
moderated intake of fish, daily products and low to moderate intake of meat [3,4]. In
the Balearic Islands, Mediterranean Dietary habits still exist but a progressive
departure from the traditional Mediterranean diet is being observed mainly in younger

generations [5].

The aim of the present study was to assess food consumption patterns of Balearic
Islands’ adolescents, and the level of compliance with the Dietary Guidelines for the

Spanish population.

METHODS
Study design

The study is a population based cross-sectional nutritional survey carried out in the

Balearic Islands between 2007 and 2008.

Selection of participants, recruitment and approval
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The target population consisted of all inhabitants living in the Balearic Islands aged 12-
17 years. The sample population was derived from residents aged 12-17 vyears
registered in the scholar census of the Balearic Islands. The theoretical sample size was
set at 1500 individuals in order to provide a specific relative precision of 5% (type |
error = 0.05; type Il error = 0.10), taking into account an anticipated 70% participation
rate. The sampling technique included stratification according to municipality size, age,
and sex of inhabitants, and randomisation into subgroups, with Balearic Islands
municipalities being the primary sampling units, and individuals within these
municipalities comprising the final sample units. The interviews were performed at the
schools. The final sample size was 1231 individuals (82% participation). The reasons to
not participate were (a) the subject declined to be interviewed, and (b) the parents did

not authorize the interview.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner &
Wilhelm GmBH Co. KG, Asperg, Germany) to the nearest mm, with the subject’s head
in the Frankfurt plane. Body weight was determined to the nearest 100 g using a digital
scale (Tefal, sc9210, Groupe SEB, Rumilly, France). The subjects were weighed in bare
feet and light underwear, which was accounted for by subtracting 300 g from the
measured weight. Triceps and subscapular skin fold thickness were measured using a
Holtain skin fold calliper (Tanner/Whitehouse, Crymych, UK). Well-trained observers
performed anthropometric measurements in order to avoid the inter-observer
coefficients of variation. According to the WHO growth standards for children and
adolescents, the prevalence of overweight (p85<BMI<p97) and obesity (BMI>p97)
were age and gender specific calculated [6,7]. Waist circumference and waist-to-hip

ratio were calculated according to cut-off limits described elsewhere [8-10].
General questionnaire

A questionnaire with the following questions was used: age group, gender, parental
educational level, parental socioeconomic level, region of origin, Mediterranean origin

and years living in the Balearic Islands for those born elsewhere.

Food groups and consumption
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Two non-consecutive 24 h diet recalls and a validated semi-quantitative food
frequency questionnaire (FFQ) [11] that included 145 food items and beverages as well
as questions on usual cooking methods, was used to assess usual food and beverage
consumption. Food items included in the FFQ were carefully grouped into 16 food
groups (servings/day): cereals, potatoes and tubers, vegetables, fruits, pulses, nuts,
dairy products, meat, sausages, fish & shellfish, eggs, olive oil, seed oils and fats, sugar
& confectionery, soft drinks, and alcoholic drinks. Some of the variables were grouped
in others, as cereals (cookies, whole cookies, rice, pasta and potatoes), dairy products
(milk, yogurts, cheese, cheese wedge, shake, flan, custard and ice cream), red meat

(veal, pork, gout, hamburger, bacon), and sausages (sausages, paté, hot dog).

In order to avoid bias brought on by day-to-day intake variability, the questionnaires
were administered homogeneously from Monday to Sunday. Well-trained dieticians
administered the questionnaires, and verified and quantified the food records.
Volumes and portion sizes were reported in natural units, household measures or with

the aid of a manual of sets of photographs [12]

Usual food and beverage consumption were compared with Dietary Guidelines

population for Spanish population [1].

Results were compared to ENIB study, a cross-sectional survey carried out in the
Balearic Islands between 1999-2000. Final sample size was 1.200 individuals aged
between 16 to 65 years, with 29 cases between 12-17 years. Dietary habits were
assessed by means of 24 hours recall and a quantitative food frequency questionnaire
[5]. Adolescents aged less than eighteen were selected and analysis was performed

only to that part of the sample and compared to OBIB study.
Statistical analysis

Nonparametric tests and chi-square test analyses were used to compare continuous
and categorical variables, respectively. Normality assumptions were checked whenever
required by the tests. All statistical tests were 2-sided with statistical significance set at
0.05 level, adjusted by Bonferroni correction for multiple comparisons. Continuous

variables were described by mean and median. Relative frequencies were given for
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non-continuous variables. All analyses considered men and women separately. SPSS

version 21.0 was used for all calculations.
Ethics

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and the Balearic Islands’ Ethics Committee approved all procedures involving
human subjects/patients. Written informed consent was obtained from all subjects

and their parents or legal tutors

Results

Food consumption patterns in the Balearic Island adolescent population are shown in
table 1 as servings per day/week of usual consumers by sex. Consumption of bread,
potatoes, milk, dairy products, other oils and fats, soft drinks, nuts, red meat, sausage,
and eggs was higher in boys than in girls. Only vegetable and fruit’'s servings per day
were higher in girls than in boys, although in the case of fruits no significant

differences were found.

Food consumption habits in the Balearic Islands’ adolescent population expressed as
mean in mg o mL per day is reflected in table 2, and similar differences were found

between boys and girls as showed in table 1.

Table 3 presents percentage of Balearic Island adolescents that met dietary guidelines
for Spanish population by sex, divided into four possibilities: did not consume,
consume less than recommended, consume the recommended amount and exceed
[1,13]. In some cases as fruits, vegetables, sweets, red meat, sausages and fish, only

three results were possible.

Results showed that 39.9% of adolescents consumed less than recommended of
cereals, bread and potatoes, and a 39.2% exceed the recommendations, leaving only a
20.9% eating the recommended servings per day. Only 20.3% in case of vegetables,
and 38.4% in fruits (including juice fruits), reached recommended servings per day. A
20.2% did not consume nuts and only a 11.5% consumed recommended values. In

dairy products, majority of population exceed the recommendations (44.8%) and a
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high percentage met the recommendations (37.9%). A large amount of population
(20.0%) did not consume olive oil, and 63.5% ate less than recommended. Only 43.2%
population met the recommended servings per day or week in case of water, 38,2% in
fish and 41,3% in eggs. In these cases the rest of the population was mostly in
consumer group “less than recommended”. In case of sausage and red meat, 69.9%
and 87.7% respectively exceed the recommended servings per week. In case of sweets

a 26,2% exceed the recommended values.

Differences between genders were found in case of bread, cereals and potatoes, nuts,
dairy products, red meat, sausages and eggs. Females met better recommendations in
all cases (in case of dairy products, red meat, sausages, and eggs more males exceed
the adequate intake), except from bread, cereals and potatoes, were mostly of females

ate less than recommended.

Table 4 shows median intakes of each food consumption group, according with the
Dietary Guidelines for the Spanish population [1], divided by gender and daily, weekly
and occasionally consumption, for our population in two different periods: ENIB (1999-
2000) and OBIB (2007-2008). Consumption of cereals, bread and potatoes, water,
vegetables, fruits, fish, lean meat, sausages, red meat, nuts and sweets has dropped in
these years. In the other hand, consumption of soft drinks, unhealthy snacks and
butter and other oils has increased in the last years. Dairy products, added olive oil,

eggs, legumes, cakes and buns maintain the intake level in both studies.

Table 5 shows different ways of cooking expressed by times per week. The most used
way of cooking (as mean) were grilled (3.1 servings/week); fried (2.5); boiled (2.0);
breaded and oven (1.8); and stewed (1.3). Significant differences were found between
genders in case of fried and breaded, higher in case of males. Between both studies,

grilled and oven were the only cooking methods that have increased lately.

Discussion

According to the dietary guidelines for the Spanish population, only one teenager out
of five meet the recommended daily intake of bread, cereals, potatoes and vegetables,

nearly a 40% meet the recommendations for fruit and juices, dairy products, fish, eggs

65



Manuscript |

and water. Most of the population has intakes above recommended in case of
sausages and red meat. Pulses and lean meat were the food groups less consumed,

with nearly 80% of adolescent population eating less than recommended.

Studies on food patterns in Spanish school children and adolescent population were
performed in the last years, but the widest study was Enkid study [14]. If we compare
food patterns of Balearic Islands’ adolescent population and results from enkid study,
similar results were found: moderate consumption of milk, high consumption of meat
(in our population sausages and red meat, but not lean meat) and low consumption of
fish, fruits and vegetables. But also lean meat and pulses showed a low consumption in
our population. The same trend was described in non-Mediterranean regions of Spain,

and in adult population [15,16].

European adolescents eat half of the recommended amount of fruit and vegetables
and less than two thirds of the recommended amount of milk, and as in our population
consumes much more meat, fats ands sweets than recommended [17]. In the United
States, low consumption of fruits and vegetables in adolescents was also described
being 1,2 the median number of servings that adolescent consume from vegetable and

fruit together [18] (in our population the median reaches 2.5 servings per day).

When comparing results from the same population between different years (1999-
2000 and 2007-2008), consumption of bread, cereals and potatoes, water, vegetables,
fruit, olive oil, fish, lean meat, nuts, sweets, red meat and sausages has decreased,
whereas unhealthy snacks and butter and other olive oils has increased. In the study
performed between 1999-2000 but in Balearic Islands’ adults, intake of fruit,
vegetables, fish, eggs, pulses, cereals and potatoes were below desirable levels, and
sugary products, sweets and cakes were higher than the recommended. Similar results

were observed in case of dairy products, soft drinks and cakes and buns[5].

Balearic Islands population, as other Spanish Mediterranean populations, is getting
away from its traditional dietary patterns, with the disturbing fact that Mediterranean
diet is losing followers especially among young population [12]. Abandoning the
Mediterranean diet results in the intake of foods high in calories but low in nutritional

components, thus contributing to the rise in overweight and obesity [19,20]. Anyway,
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in some studies, overweight teenagers snacked significantly less often than people
with normal body fat, and ate more often vegetables and fruits instead of snacks with
high fat, sugar and salt content [21,22]. Further research must be done in order to
establish a healthy eating pattern to prevent the development of obesity and

overweight.

Conclusions

Balearic Islands’ adolescent population is keeping away from Mediterranean dietary
patterns as far as they present a low consumption of vegetables, fruits and fruit juices,
nuts, fish, white meat and pulses; a medium consumption of bread, cereals and
potatoes, water, milk and dairy products and eggs, and a high consumption of red
meat, sausages, sweets, soft drinks, unhealthy snacks, butter , other oils (not olive oil),

buns and cakes.

The healthiness or unhealthiness of a diet in not determined by the food itself, but the
frequency of daily or weekly intake; so, it is important to find an appropriate balance
between consumption of different foods in order to perform an adequate intake of

them.
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Table 1. Food consumption habits in the Balearic Island adolescent population expressed as servings

per day/week of usual consumers by sex

Male (n=591) Females (n=676) Total (n=1267)
Mean Median Mean Median Mean Median
Servings per day
Bread 2.12 2.00, 1.73 1.27, 1.91 1.70
Cereals 3.29 1.53, 2.55 1.37, 2.89 1.43
Potatoes 0.41 0.27, 0.36 0.27, 0.38 0.27
Bread, cereals & 6.55 4.87, 5.10 3.97, 5.76 4.40
potatoes
Pastries 0.65 0.27, .55 0.20, 0.59 0.27
Vegetables 0.71 0.44, 95 0.67, 0.84 0.53
Fruit 1.22 1.00, 1.31 1.00, 1.27 1.00
Fruit & juices 2.27 2.00, 2.26 2.00, 2.27 2.00
Milk 1.49 1.00, 1.20 1.004 1.33 1.00
Dairy products 4.37 4.00, 3.51 3.05, 3.90 3.40
Olive oil 2.56 2.00, 2.53 3.00, 2.54 3.00
Other oils and fats 1.45 0.65, 0.87 0.28, 1.13 0.42
Unhealthy snacks 2.07 1.00, 1.92 1.00, 1.99 1.00
Sweet 2.19 1.62, 2.35 1.73, 2.28 1.72
Water 4.60 4.00, 4.39 4.00, 4.48 4.00
Soft drinks 1.34 1.00, 0.85 0.33, 1.08 0.53
Alcohol 0.08 0.00, 0.04 0.00, 0.06 0.00
Servings per Week

Pulses 1.97 1.00, 1.76 1.00, 1.85 1.00
Nuts 3.63 1.00, 1.99 1.00, 2.74 1.00
White meat 1.95 1.00, 1.84 1.00, 1.89 1.00
Red meat 4,51 3.00, 3.20 2.004 3.79 2.75
Sausage 8.81 5.75, 6.43 4.25, 7.51 5.00
Fish and shellfish 1.93 1.00, 1.63 1.00, 1.77 1.00
Eggs 2.83 2.00, 2.15 1.50, 2.46 2.00

Values of the same row, which do not have the same subscript letter, differ significantly from each other at the 0,05
level, adjusted by Bonferroni test.
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Table 2. Food consumption habits in the Balearic Islands adolescent population as mean and median

of consumption (g or mL/day)of usual consumers by sex

Male (n=591) Females (n=676) Total (n=1267)

Mean Median Mean  Median Mean  Median
Bread 88.11 83.32, 7214  52.77, 79.40 70.82
Cereals 532.05 326.80, 405.73 277.404 463.14 304.00
Potatoes 63.22 41.33, 55.93  41.33, 59.25 4133
Bread, cereals and potatoes 618.14 459.61, 481.66 374.61, 543.69 415.54
Pastries 41.67 17.22, 3561 1292, 38.37 17.22
Legumes 24.00 12.22, 21.45  12.22, 2261  12.22
Vegetable 112.93 70.01, 149.72 105.67, 13295 84.53
Fruit 166.63 136.50, 178.17 136.50, 172.93 136.50
Dry fruits 15.32 4.22, 8.42 412, 11.55 4.22
Milk 336.33 225.00, 269.00 225.00, 299.60 225.00
Dairy products 562.43 514.28, 451.03 392.14, 501.70 437.14
Lean Meat 37.61 19.33, 35.67 19.33, 36.55 19.33
Red meat 77.27 51.45, 5494  34.304 65.08 47.16
Sausage 64.62 42.17, 47.15 31.17, 55.10 36.67
Fish and shellfish 30.56 15.80, 25.79  15.80, 27.96  15.80
Eggs 22.64 16.00, 17.19 12.00, 19.67 16.00
Olive oil spoon 25.60 20.00, 25.32  30.00, 25.45  30.00
Other oils and fats 12.27 6.67, 10.59 5.42, 11.36 6.25
Unhealthy snacks 88.83 42.85, 82.06 42.85, 85.14 42.85
Sweet 24.14 17.78, 25.80 19.07, 25.04 18.88
Water 919.71 800.00, 877.27 800.00, 896.60 800.00
Soda 369.56 275.00, 235.06 91.67, 296.29 146.67
Alcohol 6.60 0.00, 3.34 0.00, 4.83 0.00

Values of the same row, which do not have the same subscript letter, differ significantly from each other at the 0,05
level, adjusted by Bonferroni test.
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Table 3. Level of compliance (%) with the dietary guidelines for Spanish population

Bread, cereals and
potatoes (4-6
servings/day)*

Vegetables (> 2
servings/day)

Fruit and juice (=3
servings/day)

Dry fruits (2-7
servings/week)*
Dairy products (2-4
servings/day)*
Added olive oil (3-5
servings/day)

Sweet (<4 occasions/day)

Water (2-4 servings/day)
Legumes(2-3
servings/week)

White meat (2-4
servings/week)

Red meat (<2
servings/week)*
Sausages (<1
servings/Week)*

Fish (>2 servings/week)

Eggs (2-4 servings/week)*

Males (n=591)

Females (n=676)

Total (n=1267)

No

No

No

consum Less than Recommended Exceed consumpt Less than Recommended Exceed consumpt Less than Recommended Exceed
. recommended . recommended . recommended
ption ion ion
0.0 33.0a 21.8a 45.2a 0.0 45.9b 20.1a 34b 0.0 39.9 20.9 39.2
9.0 71.7 19.3 0.0 5.8 73.1 21.2 0.0 7.3 72.5 20.3 0.0
0.8 59.7 394 0.0 2.2 60.4 37.4 0.0 1.6 60.1 38.4 0.0
17.3a 39.4a 12.2a 31.1a 22.8b 47.8b 10.9a 18.5b 20.2 43.9 11.5 24.4
0.7a 12.5a 32.7a 54.1a 1.2a 19.7b 42.5b 36.7b 0.9 16.3 37.9 44.8
18.3 61.8 5.6 14.4 21.4 64.9 3.6 10.1 20.0 63.5 4.5 12.1
2.7 0.0 70.4 26.9 3.8 0.0 70.6 25.6 33 0.0 70.5 26.2
3.9 32.3 39.9 239 5.0 32.1 46.0 16.9 4.5 32.2 43.2 20.1
10.7 75.5 0.5 13.4 9.8 80.0 1.5 8.7 10.2 77.9 1.0 10.9
6.3 78.3 1.9 13.5 9.0 80.2 1.3 9.5 7.7 79.3 1.6 11.4
2.6a 0.0 19.8a 77.6a 6.0b 0.0 30.4b 63.6b 4.5 0.0 25.6 69.9
3.3a 0.0 5.5a 91.2a 8.0b 0.0 7.2a 84.8b 5.9 0.0 6.4 87.7
12.6 49.1 38.3 0.0 11.3 50.5 38.2 0.0 11.9 49.9 38.2 0.0
7.7a 32.2a 44.6a 15.5a 8.5a 44.1b 38.5b 8.9b 8.1 38.7 41.3 11.9

Variables marked with asterisk present significant differences by sex, after adjusting by Bonferroni. Categories whose column proportions do not have the same subscript letter differ significantly from each other at
the 0,05 level, adjusted by Bonferroni correction.

74



Table 4. Habits in Balearic Islands adolescent’s expresses as serving per day or week- Compare between

OBIB and ENIB.
OBIB ENIB
Male Female Total Male Female
(n=591)  (n=676) (n=1267) (n=10) (n=19) Total (n=29) RDS Household measures
Daily consumption
First level:
60-80g pasta-rice
Bread, cereals and 4.87 3.97 4.40 8.40 5.47 6.78 4-6 servings/day  40-60g bread
potatoes
150-200g potatoes
Water 4.00 4.00 4.00 9.00 6.00 7.00 4-8 servings/day 200ml aprox.
Second level:
Vegetables 0.44 0.67 0.53 3.15 3.44 3.31 >=2 servings/day 150-200g
Fruits 2.00 2.00 2.00 3.29 3.37 3.37 >=3 servings/day 120-200g
Third level:
200-250ml milk
200-250 yogurt
Dairy products 4.00 3.05 3.40 441 2.80 3.57 2-4 servings/day 40-60g mature
cheese
125mg fresh cheeses
Added olive oil 2.00 3.00 3.00 3.00 3.00 3.00 3-5 servings/day 10ml
Weekly consumption
Fourth level
Fish (serving/week) 1.00 1.00 1.00 2.50 3.00 2.75 125-150g net weight
Lean meat. . 1.00 1.00 1.00 3.00 500 295 Alternate between 100-125g net weight
poultry(serving/week) them
Eggs (serving/week) 2.00 1.50 2.00 2.00 2.00 2.00
Legumes (serving/week) 1.00 1.00 1.00 0.88 1.00 1.00 2-3 servings/day 60-80g
Nuts (serving/week) 1.00 1.00 1.00 7.46 3.00 3.13 20-30g
Occasional consumption  (Data given weekly or daily)
Fifth level:
Sausages (serving/week) 5.75 4.25 5.00 12.00 5.00 8.38 Occasionally -
Red meat (serving/week) 3.00 2.00 2.75 4.13 3.25 4.00 Occasionally -
Sixth level
Sweets (servings/day) 1.62 1.73 1.72 3.27 2.40 2.47 <4 [day -
Soft drinks (servings/day) 1.00 0.33 0.53 0.27 0.27 0.27 Occasionally -
Unhealthy snacks 1.00 1.00 1.00 0.25 0.27 0.27 Occasionally -
(servings/day)
Seventh level
Butter and other oils 0.65 0.28 0.42 0.43 0.13 0.13 Occasionally ;
(servings/day)
Cakes and buns .
0.27 0.20 0.27 0.22 0.33 0.30 Occasionally -

(servings/day)
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Table 5. Ways of cooking in Balearic Islands adolescents expressed as times per week by sex. Differences
between OBIB and ENIB study

Servings/week OBIB study (n=1267) ENIB study (n=29)

Male Female Total Male (n=9) Female (n=19) Total

Mean Median  Mean Median  Mean Median  Mean Median Mean Median  Mean Median
Grilled 2.89 2.00, 3.23 2.00, 3.08 2.00 1.00 2.00 1.06 1.00 1.05 1.00
Fried 2.78 2.00, 2.33 1.00, 2.54 1.00 2.99 1.00 3.09 1.00 3.07 1.00
Breaded 2.03 1.00, 1.65 1.00, 1.82 1.00 1.69 1.00 1.51 0.25 1.54 0.88
Stew 1.45 1.00, 1.19 1.00, 1.31 1.00 0.78 4.00 0.58 0.00 0.62 1.00
Boiled 1.87 1.00, 2.14 1.00, 2.02 1.00 2.37 2.00 3.03 1.00 2.90 1.00
Oven 1.92 1.00, 1.73 1.00, 1.82 1.00 1.05 0.75 1.28 0.00 1.23 0.38

Values of the same row, which do not have the same subscript letter, differ significantly from each other at the 0,05
level, adjusted by Bonferroni.
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Abstract

Aims: To assess the compliance with the 2010 nutritional objectives for the Spanish

population in the Balearic Islands adolescents.

Methods: A cross-sectional nutrition survey carried out on adolescents (n=1231).
Dietary habits were assessed by means of two non-consecutive 24 h recalls, and a
semi-quantitative food-frequency questionnaire. Differences in percentage of
compliers with the 2010 nutritional objectives and differences in food consumption
patterns between gender and high or low consumers of fat, SFA, fibre, and fruit and

vegetables were analysed.

Results: The Balearic Islands adolescents achieved none of the nutritional objectives,
and less than 25% of them met the dietary fibre, folate, iodine, total fat, SFA, PUFA,
total carbohydrates, and fruit & vegetables requirements. Gender differences were
observed in energy, nutrients and food items consumption. Low fat/SFA and high fruit
& vegetable/fibre consumers kept a diet in line with current food group pyramids and
the traditional Mediterranean diet. Adolescents need to decrease meat, and increase

pulses, fish and fruit and vegetables consumption.

Conclusions: The nutritional objectives for the Spanish population could be achieved
through the maintenance of the traditional Mediterranean diet in the Balearic Islands’
adolescents. This dietary model could be used to develop Food-Based Dietary

Guidelines relevant to this population.

Key words: Nutritional epidemiology, nutritional status, adolescents, Balearic Islands.
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Introduction

To promote adequate eating habits, which follow healthy dietary models, constitutes
one of the most important components within health promotion strategies. Nutritional
objectives and food guidelines, and more specifically, food guidelines based on country
or regional food consumption patterns are tools of great value to achieve

improvements in collective food intake [1].

In order to create a rational framework for the development of dietary guidelines and
nutritional policies in Spain, within a Mediterranean context, nutritional objectives for
the Spanish population [2] were developed on a consensus meeting of the Spanish
Society of Community Nutrition (SENC) held in Bilbao in 2000 and sponsored by the
World Health Organization (WHO). Intermediate and final nutrition objectives were
defined at this time. Intermediate objectives were based on the analysis of current
food and nutritional data from nutritional surveys, and reflect reachable goals within
the Spanish context given that 25% of the Spanish population was already meeting the
nutritional objectives by the end of 2005. Final nutritional objectives encompass long-
term goals, were based on the best scientific evidence available at the present time,

and were planned to be evaluated by the end of 2010.

The adolescence is a period of rapid growth and maturation in human development,
and appropriate energy and nutrient intake is needed to support their growth spurt.
Healthy eating patterns in childhood and adolescence promote optimal childhood
health, growth, and intellectual development, as well as prevent health problems later
in adulthood and old age [3,4]. Nutritional deficiencies and poor eating habits
established during adolescence can have long-term consequences, including delayed
sexual maturation and lower final adult height [5]. Therefore, to assess the nutritional
status of an adolescent population will be necessary as the first step to promote a
healthy nutrition during adolescence and then to obtain significant long-term health

benefits in the adulthood [6].

The aim of the present study was to assess the compliance with the 2010 nutritional
objectives for the Spanish population in a representative sample from the Balearic

Islands’ adolescents.
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Methods
Study design

The study is a population based cross-sectional nutritional survey carried out in the

Balearic Islands between 2007 and 2008.
Selection of participants, recruitment and approval

The target population consisted of all persons aged 12 to 17 years living in the Balearic
Islands. The sample population was derived from residents registered in the local
scholar census. The theoretical sample size was set at 1500 individuals in order to
provide a specific relative precision of 5% (type | error=0.05; type Il error=0.10), taking
into account an anticipated 70% participation rate. The sampling technique included
stratification according to municipality size, age, and sex of inhabitants, and
randomisation into subgroups. Balearic Islands municipalities were the primary
sampling units and individuals within the schools of these municipalities comprised the

final sample units. The interviews were performed at the schools.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner &
Wilhelm GmBH Co. KG, Asperg, Germany) to the nearest mm, with the subject’s head
in the Frankfurt plane. Body weight was determined to the nearest 100 g using a digital
scale (Tefal, sc9210, Groupe SEB, Rumilly, France). The subjects were weighed in bare
feet and light underwear, which was accounted for by subtracting 300 g from the
measured weight. One observer performed all anthropometric measurements in order

to avoid the inter-observer coefficients of variation.
Dietary Intake

Dietary questionnaires included two non-consecutive 24 h diet recalls period, one in
the warm season (May-September) and one in the cold season (November-March) to
account for the influence of seasonal variations, and a semi quantitative food-
frequency questionnaire (FFQ). Information about food consumption patterns was
obtained from the food-frequency questionnaire, whereas information on nutrient

intake was derived from the average daily food consumption reported in the two 24-
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hour recalls. To account for day-to-day intake variability, the two 24-hour recalls were

administered from Monday to Sunday.

The FFQ had been previously validated [7] and applied to other surveys in the Spanish
population [8-11]. The FFQ evaluated average consumption over the past year of 145
items (118 from the original validated FFQ in addition to the most characteristic
Balearic Islands foods) and was arranged by food type and meal pattern. Frequency of
food consumption was based on times food items were consumed (per day, week or
month). Consumption <1/month was considered no consumption. Daily food
consumption (g/d) was determined by dividing the reported amount (g) of food
consumed by the frequency of intake (day, week —divided by 7-, or month —divided by
30-). The period of consumption of seasonal items was also considered. Edible

fractions of foods were recorded in the database [7,10,11].

Well-trained dieticians administered, verified and quantified all dietary questionnaires.
To estimate volumes and portion sizes, the household measures found in the subjects’
own homes were used. Conversion of food into nutrients was done using a computer
program (ALIMENTA, NUCOX, Palma, Spain) based on Spanish [12-14] and European
[15] Food Composition Tables and complemented with food composition data
available for Majorcan food items [16]. Identification of misreports: An energy intake
(El)/basal metabolic rate (BMR) ratio <0.92 (men) and <0.85 (women) was considered

to represent under reporting [17], and an EI:BMR22.4 as over reporting [18,19].

Daily intake was compared with the 2010 nutritional objectives for the Spanish
population [2]. Intakes of total fat (% of energy from fat), saturated fatty acids (SFA) (%
of energy from SFA), fibre (g.MJ™) and fruit and vegetables (g) also were divided into
quartiles and comparisons were made between the upper and lower quartiles of each
food. Food patterns were analysed both in terms of the amount of food consumed
(larger mean consumption of foods) and the number of consumers of the food group
in order to ascertain differences of the consumption pattern between the upper and
lower quartiles. A reference Balearic diet for adolescents was identified taking into
account the dietary pattern of individuals belonging simultaneously to the lower
quartiles of total fat and saturated fat intake and the upper quartiles of fibre and fruit

and vegetables consumption. This reference diet could be chosen as a model when
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developing food-based dietary guidelines relevant to the Balearic Islands’ adolescent

population.
Statistics

Analyses were performed with SPSS version 21.0 (SPSS Inc., Chicago, IL, USA). All tests
were stratified by sex. Means and SDs of adherence were calculated. The unpaired
Student’s t-test was used to test differences between genders means. Differences in
proportion of compliers with the nutritional objectives for Spanish population between
genders and between the two consumers groups (low and high quartile of formerly
mentioned nutrient or foods) were tested by means of )(2 test (the latter analysis being
adjusted by gender). Differences in mean consumption of a food in a food group
between the two consumer groups were tested by the unpaired Student’s t-test. The

level of significance was established as P<0.05.

Ethics

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and the Balearic Islands Ethics Committee approved all procedures involving
human subjects/patients. Written informed consent was obtained from all subjects

and their parents or legal tutors.

Results

Table 1 shows mean daily intake of energy, nutrient and fruits and vegetables
consumption in Balearic Islands’ adolescents (total sample, boys and girls). Energy
intake and energy intake per kg of body weight were significantly higher in boys than
in girls. The contribution of protein, carbohydrate and sugar to energy intake showed
no differences between genders, but the contribution of complex carbohydrate to
energy was higher in boys than in girls. Absolute fibre intake was higher in boys, but
fibre intake expressed per energy intake was higher in girls. The contribution of total
fat, PUFA and MUFA to energy intake was higher in girls. Cholesterol intake was higher
in boys. Girls showed higher consumption of vegetables than boys, but boys showed

higher folate, calcium and iodine intake than girls. Boys showed higher consumption of
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cereals, bread, and potatoes than girls. No differences between sexes were obtained in

fruit consumption and alcohol contribution to energy intake.

Table 2 shows the proportion of compliers with the 2010 nutritional objectives for the
Spanish population, in the whole population, boys and girls. None of the nutritional
objectives has been successfully achieved, and less than 25% of the Balearic Islands’
adolescent population is meeting the requirements for dietary fibre, folate, iodine,
total fat, SFA, PUFA, total carbohydrates, and fruit and vegetables. Around 80% of
adolescents met the objectives for table salt and alcohol, whereas around 60% met the
recommendations for sweets, and around 40% for MUFA, cholesterol and calcium.
When the compliance with the 2010 nutritional objectives was analysed separately by
sexes, the percentage of boys meeting the goals was significantly higher than girls for
calcium, iodine, total fat, and MUFA, whereas girls’ compliance with the recommended
daily intake of PUFA, cholesterol and vegetables was higher than boys’. Nevertheless,
despite these differences, the weaknesses in the compliance with the 2010 nutritional
objectives in boys and girls are the same as those in the overall population: None of
the nutritional objectives has been successfully achieved in either boys or girls, and
less than 25% of the Balearic Islands’ boys and girls met the requirements for dietary

fibre, folate, iodine, total fat, SFA, PUFA, total carbohydrates, and fruit and vegetables.

Percentages of compliers with the 2010 nutritional objectives in the lower and upper
quartiles of total fat, SFA, fruit and vegetables and fibre consumption are shown in
Table 3. Individuals in the lower quartile of fat and SFA intake and the upper quartile of
intake of fruit and vegetables and fibre show a greater compliance (more compliers)
with the objectives. Therefore it could be hypothesized that their dietary pattern could
be used to develop Food-based dietary guidelines (FBDG) based on the Balearic

Islands’ adolescent diet as it permits to achieve 2010 nutritional recommendations.

The food consumption patterns for consumers in the low and upper quartile of fat and
SFA contribution to energy intake, fibre and fruit and vegetables are displayed in Table
4. In some cases a certain population showed larger mean consumption and more
consumers of the food group, and in some cases there was either a larger mean
consumption of foods in the food group or more consumers of foods in the food

group, contributing to the difference in the consumption pattern.
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Adolescents in the higher quartile of fruit and vegetable consumption showed both
higher mean intakes among consumers of food and higher prevalence of consumers of
cereals, bread, pulses, potatoes, vegetables, fruit, nuts, dairy products, fish, eggs, and
olive oil. Adolescents in the higher quartile of fibre showed higher mean intakes
among consumers of fruit, cereals, fish, pulses, dairy products, and vegetables.
Adolescents in the higher quartile of saturated fatty acids showed higher mean intakes
among consumers of pastries, sausages, and oils and fats (excluding olive oil) and
higher prevalence of consumers of pastries and meat. Adolescents in the higher
quartile of total fat showed both higher mean intakes among consumers of food and

higher prevalence of consumers of sausages and meat.

Food consumption pattern of individuals belonging simultaneously to the lower
quartile of fat and SFA (% of energy) and the higher quartile of dietary fibre and fruit
and vegetables expressed as the frequency of consumption and amount consumed are
shown in Table 5. Their food pattern is characterized by high consumption of cereals,
bread, pulses, poultry and fish, dairy products, and olive oil, and moderate

consumption of pulses and fruit and vegetables.

Discussion

The final sample size was 1231 individuals (82% participation). The reasons for not
participating were (a) the subject declined to be interviewed, and (b) the parents did
not authorize the interview. More females (55%) than males (45%) participated in this
study. Nevertheless, according to the last census of the Balearic Islands’ population,
the gender distribution of the sample did not differ from the gender distribution
existing currently in the whole Balearic Islands’ adolescent population [20]. Twenty-
two per cent of the final sample did not report their energy intake accurately
(underreporters 20% and overreporters 2%). Similar proportions of underreporters
were obtained in previous nutritional surveys [1,10,18,19]. Exclusion of misreporters
helps to minimise systematic respondent biases in nutritional surveys and increases
the validity of the data. Therefore, in spite that the sample size decreased and the
results might be fewer representatives, we decided to exclude misreporters from the

analysis of dietary patterns.
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Studies on food consumption patterns in children and adolescents in Spain have been
lately carried out [21-23] mainly due to the high levels of overweight and obesity
detected in these groups of the Spanish population. Some determinants of food
patterns associated to obesity and overweight have been obtained from those studies.
The high prevalence of overweight and obesity among the Balearic Islands adolescents
[24] justifies assessing the compliance with the 2010 nutritional objectives for the

Spanish population [2] in a representative sample of them.

Our study shows that none of the 2010 nutritional objectives for the Spanish
population have been achieved by the Balearic Islands adolescents, and less than 25%
of the Balearic Islands’ adolescent population is meeting the requirements for dietary
fibre, folate, iodine, total fat, SFA, PUFA, total carbohydrates, and fruit and vegetables.
This study also demonstrates that there are certain gender differences in consumption
of energy, nutrients and food items. Females show better compliance with the
recommendations for PUFA, cholesterol, and vegetables than do males, but girls are
less likely to achieve the recommended intakes of micronutrients, total fat, and MUFA.
The percentage of compliers with the recommended dietary fibre, folate, sodium salt,
SFA, total carbohydrates, sweets, fruit, and alcohol and intakes did not differ between

genders.

It has to be pointed out that women are more likely to present inadequacies in the
micronutrient content of their diet than are men, since their energy needs are lower
but their requirements for micronutrients can be even higher than men’s [25]. Our
study also points out that girls show lower energy intake than boys. Therefore, our
results agree with those previous findings [25]. We also pointed out, previously, that
Balearic Islands’ adult females showed better compliance with nutritional
recommendations for Spanish population than do males [1]. This can be attributed to
the greater nutritional knowledge and concerns about body weight and health status
among the female population [26]. However, this knowledge and concern could not
have fully developed among the Balearic girls at the studied ages (12-17 years). In that
respect, we found that the nutritional knowledge begins at age 14 years among the
Balearic Islands’ adolescents (data not showed), which coincides with the time they

received information about human nutrition at high school [27].
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Despite the weakness in compliance with the fat intake recommendations, the largest
disparities were observed for the SFA intake. In the Mediterranean countries, the
consumption of total fat intake (25-40%) in adults is higher than in the Western
countries, mainly due to the high olive oil consumption [28]. Although olive oil is a
characteristic food of the Mediterranean diet, the consumption of other foods as
meat, sausages, added fats (margarine, oils, etc.), and industrial bakery, closely linked
to SFA intake, is also high among the Balearic adolescents. These results are similar to
those obtained among Balearic Islands’ adult population [1], and also among Spanish

population aged 2-24 years in the period 1998-2000 [29].

Our study also shows that most (>290%) of Balearic Islands’ adolescents did not meet
the 2010 nutritional objectives for dietary fibre and folate. It is obvious that the
observed low consumption of fruit, vegetables and carbohydrate is accompanied by a
low intake of fibre and folate, since the main dietary sources of fibre in this sample are
cereals (mainly high-fibre bread), fruit and vegetables, and green vegetables and grain
products are the main sources of folate. These results also agree with previous findings
registered among Spanish (1998-2000) [29], European [30-32], and United States [33]

adolescents.

Moreover, less than 20% of adolescents are currently meeting the 2010 nutritional
objectives for iodine. Previous epidemiological studies in the Balearic Islands also
demonstrated the existence of iodine deficiency among adult population [1]. It might
be concluded that dietary habits in Balearic Islands play a role in iodine deficiency.
Nevertheless, the observed low intakes of iodine in this population might reflect also
errors in the conversion of foods into nutrients using food composition tables. There is
not so much available data about iodine content of foods and the iodine content of

foods may vary depending on environmental factors [34].

This paper also gives an insight into the dietary habits of Balearic Islands adolescents who are
successful in meeting current nutritional recommendations, thereby providing clues for the
development of future food-base dietary guidelines (FBDG) that would be relevant to this
population. Realistic FBDG should be established on the basis of a given socio-economic
context. They must be drawn from population-based epidemiological studies, and it will be

essential to analyse prevalent food consumption patterns in order to be realistic for the
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population [1]. Dietary guidelines need to be based on an assessment of the available scientific
information on diet and the maintenance of good health. This assessment needs to include an
evaluation of the prevailing diet and nutrient intake compared to any recommended optimum.
Therefore, a stepwise approach is needed to address large disparities between actual and ideal

dietary habits [35].

Analysis of food patterns of low and high consumers of specific public health nutrition
targets (SFA, fat, fibre, fruit & vegetables) were used as a model to develop realistic
dietary guidelines in a specific population. Our study demonstrates that low consumer
adolescents of total fat and SFA (consumption below the lower quartile) and high
consumers of fruit and vegetables and dietary fibre (consumption above the upper
quartile) showed better compliance with the 2010 nutritional objectives for the
Spanish population than do high consumers of total fat and SFA and low consumers of
fruit and vegetables and fibre. Overall low consumers of fat and saturated fat and high
consumers of fibre, fruit and vegetables showed a food consumption pattern similar to
the recommended in current food group pyramids [36,37] and in line with the
traditional Mediterranean dietary pattern [38] and traditional Balearic Islands diet
present at the beginning of the XXt century [39]. The food patterns of the healthier
adolescent consumers is quite similar to the observed one in the Balearic Islands’ adult
population, but adolescents need to improve their dietary pattern decreasing meat

consumption and increasing the consumption of pulses and fruit and vegetables.

The promotion of this food pattern would constitute a good strategy to develop FBDG
and to correct the observed departure from the Mediterranean diet among the
Balearic Islands population [8,40]. This food pattern should be improved however, by
means of an increase in the consumption of fruits and vegetables, pulses and fish
should be promoted, along with a reduction in the consumption of meat. The wide
availability of olive oil, fruit, vegetables and fish in the Balearic Islands makes of this

approach a sustainable project.
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Table 1. Mean (SD) daily intakes of energy, nutrients, and fruit and vegetables consumption in Balearic

Islands’ adolescents.

Boys (n=426) Girls (n=530) Total (n=956)
Energy (kcal)*** 2496 (680) 2036 (528) 2241 (642)
Energy (MJ)*** 10.0 (2.9) 8.2(2.2) 9.0(2.7)
Energy (kJ.kg body weight ")*** 169.6 (54.4) 152.4 (51.0) 159.9 (53.2)
Energy (kl.kg lean body mass'l) 209.1 (62.5) 203.5 (63.2) 206.0 (62.9)
Protein (% energy) 16.7 (3.8) 16.6 (4.3) 16.6 (4.1)
Carbohydrate (% energy) 44.9 (7.8) 44.0 (8.5) 44.4 8.2)
Sugar (% energy) 16.6 (7.4) 16.7 (7.6) 16.6 (7.5)
Complex carbohydrate (% energy)* 26.7 (7.8) 25.5 (8.6) 26.0 (8.3)
Fibre (g)*** 15.6 (6.7) 13.7 (6.0) 14.5 (6.4)
Fibre/energy (g.MJ™")* 1.6 (0.7) 1.7 (0.7) 1.7 (0.7)
Total fat (% energy)* 38.4 (6.9) 39.4 (7.7) 39.0(7.3)
SFA (% energy) 13.6 (3.7) 13.6 (3.8) 13.6 (3.7)
MUFA (% energy)* 17.0 (3.7) 17.6 (4.2) 17.3 (4.0)
PUFA (% energy)* 4.0 (1.4) 4.3 (1.6) 4.2 (1.5)
Cholesterol (mg)*** 404.1 (215.9) 331.0(170.6) 363.6 (195.4)
Cholesterol (mg.MJ™) 40.9 (19.1) 41.2 (20.9) 41.1(20.1)
Cholesterol/SFA ratio*** 58.8 (23.3) 47.9 (18.1) 52.8 (21.3)
Alcohol (g) 0.2(2.1) 0.1(1.1) 0.1(1.6)
Alcohol (% energy) 1.4(5.7) 1.1(5.9) 1.2 (5.8)

Fruit (g)

Vegetables (g)***
Fruits & Vegetables (g)*
Folate (mg)***

Calcium (mg)***

lodine (mg)*

169.4 (165.2)
112.3 (127.5)
282.2 (223.7)
255.3 (126.5)
799.6 (346.8)
102.8 (52.2)

175.5 (163.5)
144.2 (155.1)
319.8 (264.1)
230.5 (111.0)
663.9 (313.2)
96.6 (46.7)

172.8 (164.2)
130.1 (144.4)
303.2 (247.7)
241.5 (118.8)
724.4 (335.3)
99.4 (49.3)

SFA: saturated fatty acids; PUFA: polyunsaturated fatty acids; MUFA: monounsaturated fatty acids.

Significant differences between boys and girls (¥*P<0.05; **P<0.01; ***P<0.001) by unpaired Student’s t-test.
Only people who did not underreport their energy intake (EI/BMR>0.92 boys, >0.85 girls) or did not overreport their
energy intake (EI/BMR<2.4) were considered for this analysis.
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Table 2. Percentage of compliers (%) with the 2010 nutritional objectives for the Spanish population in
the Balearic Islands’ adolescents.

All (n=956) Boys (n=426)  Girls (n=530)

Dietary fibre >25g.d"! 6.3 7.0 5.7
Folate >400 mg.d™ 8.6 9.9 7.5
Calcium*** >800 mg.d™ 34.6 43.0 27.9
Sodium (table salt, g) <6gd’ 81.4 83.1 80.0
lodine* 150 mg.d™ 14.0 16.7 11.9
Total fat (% energy)* 30-35% 18.8 22.8 15.7

SFA 7-8% 3.5 4.2 2.8

MUFA** 15-20% 46.0 49.8 43.0

PUFA* >5% 20.9 17.8 234
Cholesterol*** <300 mg.d'1 45.1 38.3 50.6
Total carbohydrates (% energy) 50-55% 14.7 16.4 13.4
Sweets <4 units.d™ 61.1 58.8 62.7
Fruit >400 g.d™ 11.3 9.8 12.5
Vegetables** >300g.d" 10.3 7.3 12.7
Alcohol 0 glasses.d” 79.7 77.8 81.2

SFA: saturated fatty acids; PUFA: polyunsaturated fatty acids; MUFA: monounsaturated fatty acids.

Significant differences between boys and girls (*P<0.05; **P<0.01; ***P<0.001) by )(2 test.
Underreporters and overreporters have been excluded from this analysis.
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Table 3. Proportion of compliers with the 2010 nutritional objectives for the Spanish population among low and high consumers of total fat (% energy), saturated fatty acids
(SFA) (% energy), fruit & vegetables (F&V) (g) and fibre (g.MJ"l) in the Balearic Islands’ adolescents.

Fat intake (% energy) SFA intake (% energy) F&V(g) Fibre (g.MJ'l)
Low High Low High Low High Low High
(<33.9 %) (>43.8 %) (<10.5 %) (>16.1 %) (<141.8 g) (>407.1g) (<1.2 g.MJ™) (>2.0 g.MJ™)

Dietary fibre >25g.d” 9.2 2.1%% 14.2 2.1%%* 3.5 10.7** 0 25.1%**
Folate >400 mg.d'1 45.6 38.9* 54.0 35.1%** 28.8 59.4%** 15.9 73.2%%*
Calcium 2800 mg.d'1 34.7 30.5* 24.3 45.6*** 36.3 37.9 21.3 49 .8***
Sodium <6ead’
(table salt, g) & 78.2 79.0 77.7 82.0 87.6 75.3%* 80.3 79.4
lodine 150 mg.d':L 13.0 14.2 15.9 15.9 11.1 19.2* 7.1 25.9%**
Total fat (% energy) 30-35% 59.0 0.0*** 33.9 2.5%%* 16.8 18.3* 16.7 23.4*

SFA 7-8% 11.3 0.4*** 13.8 0.0*** 3.5 3.6%* 2.9 6.3*

MUFA 15-20% 37.6 26.8%** 41.8 47 .3*** 52.1 47.9 42.3 54.0%**

PUFA 5% 6.3 39.7%** 20.5 20.1 23.0 26.1 22.6 19.7
Cholesterol <300 mg.d™ 56.9 37.2%** 58.2 33.5%** 43.4 48.7 49.0 57.7*
Total carbohydrates 50-55%

(% energy) 38.9 0.0%** 25.1 3.3%** 11.1 15.6* 10.5 19.7**
Sweets <4 units.d™ 64.0 58.5%* 70.2 58.1%* 64.0 57.8* 59.4 66.2*
Fruit >400 g.d"1 13.2 7.5% 13.5 11.2* 0.0 43.8*** 5.5 15.2**
Vegetables > 300 g.d'1 11.9 10.1 13.5 10.2* 0.0 36.6%** 9.6 9.5
Alcohol 0 glasses.d'1 76.8 77.5 80.0 79.6 80.5 79.0 83.6 73.6**

SFA: saturated fatty acids; PUFA-polyunsaturated fatty acids; MUFA-monounsaturated fatty acids.

Low intake is defined as an intake below the lower quartile of intake. High intake is defined as an intake above the upper quartile of intake. Values in parentheses show the
cut-off point of intake for the lower and upper quartiles.

Significant differences in percentages between lower and upper quartiles (*P<0.05; **P<0.01; ***P<0.001) by X’ test.

Gender-adjusted analysis. Underreporters and overreporters have been excluded from this analysis.
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Table 4. Food consumption patterns of low and high consumers of fat (% energy), saturated fatty acids (SFA) (% energy), fibre (g.MJ'l) and fruit and vegetables (F&V) (g) in

the Balearic Islands’ adolescents.

Fat intake (% energy)

Low (<33.9 %)

High (>43.8 %)

SFA intake (% energy)
Low (<10.5 %)

High (>16.1 %)

Low (<141.8 g)

F&V (g)

High (>407.1 g)

Fibre (g.MJ™)
Low (<1.2 g.MJ ™)

High (>2.0 g.MJ™)

Higher mean
intakes among
consumers of
foodt

Higher prevalence
of consumers*

Both higher mean
intakes among
consumers* and
higher prevalence
of consumers T

Fruit

Bread
Fish

Fruit

Sausages Bread
g Fruit
Poultry
Meat
Fish
Sausages Bread
g Fruit

Industrial Bakery
Sausages

Qils and fats
(excluding olive
oil)

Industrial bakery
Meat

Sausage

Qils and fats
(excluding olive
oil)

Meat

Sauces
Soft drink
Sweets

Meat and eggs

Cereals
Bread
Pulses
Potatoes
Vegetables
Fruit

Nuts

Dairy products
Fish

Eggs

Olive oil

Vegetables
Fruit
Marmalade
Poultry

Dairy products
Fish

Olive oil

Other oils

Bread
Cereals
Pulses
Dairy products
Potatoes
Vegetables
Fruit
Marmalade
Nuts

Fish

Olive oil

Soft drinks

Sweets
Alcohol

Fruit

Cereals

Fish

Pulses

Dairy products
Vegetables

Fruit
Olive oil

Cereals
Fruit

Low intake is defined as an intake below the lower quartile of intake. High intake is defined as an intake above the upper quartile of intake. Values in parentheses show the
cut-off point of intake for the lower and upper quartiles. Gender-adjusted analysis. Underreporters and overreporters have been excluded from this analysis

*Significant differences (P<0.0001) from the mean consumption of the other group by Student’s t-test.
tSignificant differences (P<0.0001) between the proportions of consumers higher than 5% by )(2 test.
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Table 5. Reference diet for the development of food-based dietary guidelines. Food consumption
pattern of individuals belonging simultaneously to the lower quartile of fat and SFA (% of energy) and
the higher quartile of dietary fibre (g) and fruit and vegetables (g.MJ "), expressed as the frequency of
consumption and amount consumed (servings.day‘l/ servings.week‘l) and indicating the most consumed

types of food within the food group.

Food group Amount/frequency Most consumed food items
Cereals 4-5 servings.day'1 pasta, rice, breakfast cereals
Bread 2 servings.day'1 white bread, whole-grain bread
Fish 2 servings.week"1 fish, shellfish

Poultry 2 servings.week™ -

Meat 3-4 servings.week pork, beef, ham

Pulses 2 servings.week"1 lentils, chickpeas, beans

Fruit & vegetables 3 servings.day™ orange, apple, apricot, banana, lettuce,

tomato, carrot, spinach
Dairy products 4-5 servings.day'1 skimmed milk, yoghurt, cheese

Olive oil 1 servings.day'1 -
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Abstract

Aims: The aim of the present study was to assess the nutritional status and risk of

inadequacies among the Balearic Islands’ adolescents.

Method: The study is a population based cross-sectional nutritional survey carried out
in the Balearic Islands (2007-2008). A semi-quantitative food frequency questionnaire
(FFQ) that included 145 foods and beverages as well as questions on usual cooking
methods was used to assess usual food and beverage consumption. For energy intake,
24-hour diet recall was obtained from the participants. Daily intake was compared

with the Recommended Dietary Allowances for the Spanish population.

Results: Mean percentage of Recommended Dietary Allowances (RDA) for proteins,
phosphorous, selenium, thiamine, riboflavin, vitamin Bg, B, vitamin C, niacin and
panthotenic, are higher than recommended. In contrast, vitamin D (31.9%), calcium
(52.0%), folic acid (59.9%), iodine (60.4%), vitamin A (62.6%), magnesium (73.6%),
vitamin E (81.6%), zinc (83.3%) and iron (89.1%) presented a lower intake than
recommended. Higher proportion of adolescents with intake below two-thirds of RDA,
were found in case of vitamin D (80.6%) calcium (72.7%) folic acid (58.7%), iodine

(57.6%) and vitamin A (54.1%).

More than half of Balearic Islands adolescents (67.8%) present a high nutritional risk,

especially between 14-15 years. Females show higher nutritional risk than males.

Conclusions: Our population shows a higher nutritional risk in case of vitamin D,
calcium, folic, iodine and vitamin A, worst in case of females. Three quarters of our

population presents a higher nutritional risk especially in girls.

Key words: Recommended Dietary Allowances, nutritional risk, adolescents, Balearics

Islands.
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Introduction

Nutrient intake adequacy assessment is based on the comparison of protein, vitamins
and minerals intake to daily-recommended intakes in order to guarantee optimal
health population [1]. Dietary guidelines and food guides that are based on dietary
recommended intakes have the potential to improve nutrient intakes for consumers

who follow them [2].

Most of nutrition surveys carried out at the regional level in Spain exclude this
population group, except for certain regional or local studies [3-6]. To our knowledge,
in Spain just a previous study on subjects aged 2-24 years pointed out that changes in
feeding habits and nutritional status have occurred leading in a westernised
Mediterranean pattern, that has been established among children and adolescents,

mainly due to socio-demographic modifications [7,8].

Similarly to the observed changes in the Mediterranean area [9-16] the Balearic Islands
population has changed their food consumption patterns, from a characteristic
Mediterranean diet [17] to a progressively implanted Western diet that reflects a
progressive alteration in traditional eating practices, linked to the changing
demographic and economic profile of countries. It has been called the nutrition
transition that has progressed over lengthy time frames, and focused on subtle shifts
in diet and activity patterns [18].The nutrition transition is related to trends in
population health and increased obesity and no communicable chronic diseases as the

primary causes of morbidity and mortality throughout the world [10].

Detailed information on dietary habits and nutritional status in children and youth
does not exist in the Balearic Islands. The aim of the present study was to assess

nutritional status of Balearic Islands’ adolescent population aged 12-17 years.

Methods
Study design

The study is a population based cross-sectional nutritional survey carried out in the

Balearic Islands between 2007 and 2008.
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Selection of participants, recruitment and approval

The target population consisted of all inhabitants living in the Balearic Islands aged 12-
17 years. The sample population was derived from residents aged 12-17 vyears
registered in the scholar census of the Balearic Islands. The theoretical sample size was
set at 1500 individuals in order to provide a specific relative precision of 5% (type |
error = 0.05; type Il error = 0.10), taking into account an anticipated 70% participation
rate. The sampling technique included stratification according to municipality size, age,
and sex of inhabitants, and randomisation into subgroups, with Balearic Islands
municipalities being the primary sampling units, and individuals within these
municipalities comprising the final sample units. The interviews were performed at the
schools. The final sample size was 1231 individuals (82% participation). The reasons to
not participate were (a) the subject declined to be interviewed, and (b) the parents did

not authorize the interview.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner &
Wilhelm GmBH Co. KG, Asperg, Germany) to the nearest mm, with the subject’s head
in the Frankfurt plane. Body weight was determined to the nearest 100 g using a digital
scale (Tefal, sc9210, Groupe SEB, Rumilly, France). The subjects were weighed in bare
feet and light underwear, which was accounted for by subtracting 300 g from the
measured weight. Triceps and subscapular skin fold thickness were measured using a
Holtain skin fold calliper (Tanner/Whitehouse, Crymych, UK), and the mean of three
measurements (right arm) was used, and used to calculate body fat as described
previously [19]. Well-trained observers performed anthropometric measurements in
order to avoid the inter-observer coefficients of variation. According to the WHO
growth standards for children and adolescents, the prevalence of overweight
(BMI12p85<p97) and obesity (BMI=p97) were age and gender specific calculated [20].
Waist circumference and waist-to-hip ratio were calculated according to cut-off limits

described elsewhere [21].
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Dietary Intake

Two non-consecutive 24 h diet recalls and a validated semi-quantitative food
frequency questionnaire (FFQ) [22] that included 145 food items and beverages as well
as questions on usual cooking methods was used to assess usual food and beverage
consumption. Food items included in the FFQ were carefully grouped into 16 food
groups (servings/day): cereals, potatoes & tubers, vegetables, fruits, pulses, nuts, dairy
products, meat, sausages, fish & shellfish, eggs, olive oil, seed oils and fats, sugar &
confectionery, soft drinks, and alcoholic drinks. To avoid bias brought on by day-to-day
intake variability, the questionnaires were administered homogeneously from Monday
to Sunday. Well-trained dieticians administered the questionnaires, and verified and
qguantified the food records. Volumes and portion sizes were reported in natural units,
household measures or with the aid of a manual of sets of photographs [23].
Conversion of food into nutrients was made using a self-made computerized program
based on Spanish [24-26] and European [27] food composition tables and
complemented with food composition data available for Majorcan food items [28].
Identification of misreporters: An energy intake (El)/basal metabolic rate (BMR) ratio
<0.92 (boys) and <0.85 (girls) was considered to represent underreporting [29], and an
El: BMR>2.4 as overreporting [30-31]. Underreporters (20%) and over reporters (2%)

were excluded from the analysis of dietary patterns.

Differences in absolute nutrient intake between boys and girls are mainly due to
differences in energy requirements and are to be expected. To get information about
real differences in food habits, adjustments for energy are necessary. Then, nutrient

intake has been presented as nutrient density (per 1000 kcal).

The energy and nutrient adequacy was evaluated by comparison to Recommended
Dietary Allowances for Spanish people [24] and to proposed RDA for Europeans [32]
when no reference data was given for Spanish. The percentages of the RDA as well as
the proportion of individuals with intakes below the RDA, two-thirds of the RDA and
one-thirds of the RDA were calculated. The proportion of individuals with intakes
below two-thirds of the RDA was the criterion used to estimate the risk of inadequate

intake[33].
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In order to extract more accurate information, numbers of nutrients below two-thirds
of RDA were divided in three groups: 0-1 nutrients below two-thirds of RDA (Lower
Nutritional Risk), 2-3 nutrients below two-thirds (Medium Nutritional Risk), and more
than 3 nutrients below two-thirds of RDA (High Nutritional Risk) for each nutrient

(extracted from the media of risk nutrient intake for both sexes) [34].
Statistics

Analyses were performed with SPSS version 21.0. All tests were stratified by sex and
age. Mean daily intake values and mean daily values/1000 Kcal of energy and nutrients
by sexes are shown. Mean numbers of nutrients below 2/3 of RDA are shown. ANOVA
one-way test were used to test differences between means. Significant differences in
proportions were calculated by means of x°. Sequential Bonferroni test was applied to

control type-l error. Level of significance for acceptance was P-value <0.05.
Ethics

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and the Balearic Islands Ethics Committee approved all procedures involving
human subjects/patients. Written informed consent was obtained from all subjects

and their parents or legal tutors

Results

Mean nutrient densities (SD) of Balearic Islands adolescents are shown in Table 1. Boys
presented a higher intake of energy than girls. In contrast girls showed higher intake of

iodine, vitamin C and folate per 1000 Kcal than boys.

Percentage of adolescents with energy and nutrient intake below the RDA, one-third
and two-thirds of the RDA by gender, are detailed in Table 2. When mean percentage
of RDA in each case was analyzed, percentage of roteins, phosphorous, selenium,
thiamine, riboflavin, vitamin Bg, B1,, vitamin C, niacin and panthotenic acid werehigher
than recommended. However, vitamin D, calcium (52.0%), folic acid (59.%), iodine
(60.4%), vitamin A (62.6%), magnesium (73.6%), vitamin E (81.6%), zinc (83.3%) and

iron (89.1%) showed lower intake than recommended.
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Women had lower intake of magnesium (69.1%), calcium (47.6%), iron (73.2%),
vitamin D (28.8%), and folic acid (56.8%). Phosphorous, selenium, thiamine, vitamin By,
and panthotenic acid intakes were higher than recommended, and girls showed lower

intakes than boys.

High proportion of adolescents showed <2/3 RDA intakes for vitamin D (80.6%) calcium
(72.7%), folic acid (58.7%), iodine (57.6%), vitamin A (54.1%), magnesium (40.,1%), iron
(24.5%), zinc (29.7%) vitamin E (33.6%) and vitamin C (28.5%). Differences between
genders were found in case of magnesium, phosphorous, calcium, iron, vitamin By,
vitamin D and panthothenic, and in all cases more girls showed <2/3 RDA intakes than

boys.

High proportion of adolescents showed <1/3 RDA intakes for vitamin D (52.0%),
calcium (16.6%), iodine (14%), vitamin A (17.5%) vitamin C (10%), and folic acid (15.3%;
girls 18.1%; boys 11.8%). Higher proportion of girls (22.3%) showed <1/3 RDA intakes
than boys (9.6%).

Table 3 shows distribution of the sample according to the number of nutrients below
2/3 RDA in the Balearic Islands adolescents, by gender and age. Around 18% of
adolescents showed <2/3 RDA intakes for more than eight nutrients (males 13.0%;

females 23.1%).

Table 4 shows distribution of the sample at low, medium and high nutritional risk.
Results show that 10.3% of adolescent population was at low nutritional risk, 22.0% at
medium nutritional risk and 67.8% at high nutritional risk. High nutritional risk reached
63.1% in males and 71.5% in females, with statistic significance differences. The

highest nutritional risk in both genders was aoberseved at 14-15 years.

Discussion

Studies about food consumption patterns, determinants of nutrient intake in children
and adolescent population have been carried out in the recent years [33-34] due to
the increasing levels of overweight and obesity detected in those ages in Spanish
population [35]. Nutritional adequacy of Spanish population has been evaluated and

nutritional risk identified in Enkid studies [36], but due to the specifics characteristics
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of Balearic Islands, specific studies must be done in order to typify more accurately our
population, as Enkid demonstrated that following the Mediterranean diet, there is a

reduced risk of deficiencies of nutrients [37].

Recommended nutritional intake presents the amount of a nutrient needed to meet
the requirements of almost all the healthy population of individuals for whom it was
developed, in that case adolescents [38]. Comparing a population-estimated intake to

those values is a useful way to determine the nutritional status of studied population.

Comparing to studies made in Europe, results from Spain and southern countries were
similar to ours [39]. Some nutrients as niacin and magnesium presents lower intake
than results obtained from European studies, but others like panthothenic, riboflavin,
vitamin By, vitamin Bg and cupper are higher in our population. Other nutrient intakes
across Europe are as similar as in our population for vitamin C, thiamine, vitamin D,
calcium, phosphorous, potassium and sodium. Nutrient intake depending birth country
in our population would be studied in further analysis in order to examine trends in

nutrient consumption.

The nutritional status could be extracted comparing our population to one-third, two-
thirds of RDA and lower than RDA, and also indicating mean percentage of RDA per

nutrient.

In our population mean percentage of RDA were especially higher in case of proteins
(185%), selenium (252%) and vitamin B12 (221%). Similar results were found for those
nutrients in Spanish children from 2 to 17 years [36]. Tolerable Upper Intake level (UP)
is only described in case of selenium (400 (ig/day for 14-18 years), not for vitamin B,
and proteins. Thus, due to their excessive consume, we should be taking into account
UP levels in order to prevent adverse effects of those higher intakes. Anyway, what is
most worrying is the lower mean percentage of other nutrients such as vitamin D,

calcium, folic acid, vitamin A and iodine especially in women.

National study Enkid [36] described, intakes below one-third for vitamin D (42%
population), folate (10% females), and to a lesser degree vitamin A, E and C. In our
population, also higher percentages of intakes below one-third were described, even

worse, in case of vitamin D, folic, A, C, but also new deficiencies appear in case of
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iodine. Comparing adolescent’s intake below two-thirds, from Enkid to our population,
Balearic Islands adolescents have higher intakes percentage below two-thirds of
vitamin C (8% to 28.5%), iron (11% to 24.5%), folate (32% to 58.7%), magnesium (4.5%
to 40%)and calcium (3% to 72.7% our population). For vitamin D, E and A, intakes

below two-thirds are lower in our population.

As described in enkid study, in our population, girls have higher percentage of intake
below two-thirds for calcium, vitamin D, magnesium and iron. In case of intakes below

one-third, girls have higher percentage for calcium (22.3%).

In adult studies, women showed a 22.6% of intake below two-thirds of RDA in case of
folate in a Mediterranean population. The lowest intakes were found in youngest ages

from 25-39 years [40].

To estimate nutritional risk, subjects were divided in three groups depending on the
numbers of nutrients with a percentage intake below two-thirds of RDA. More than
half of population presented High Nutritional Risk (more than 3 nutrients below two-
thirds of RDA). High nutritional risk, was detected in 33.6% of girls aged between 14-15
years. Enkid extracted different results; showing that 45% adolescents girls between
14-17 years had intakes below two-thirds of the RDA for five or more nutrients [36].
Those results match with other results [36] showing that between 14-15 years, a
higher number of nutrients were below two-thirds of RDA (magnesium acid and folic
acid the worst), especially in girls, although in our case no significant statistic

differences were found.

Conclusions

The Balearic Islands’ adolescent population showed a great deficiency of vitamin D,
calcium, folic, iodine, magnesium and vitamin A. Girls showed the highest risk of
deficiencies in calcium, vitamin D, magnesium, iron and folic than boys. Further studies
must be done in order to evaluate how socio-economic factors can determine nutrient

intake and lead to nutritional risk among the Balearic Islands’ adolescents.
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Limitations of the study

Dietary assessment methods have several limitations, on the basis that there are
biases on the self-reporting energy intake, leading to a distortion of nutrient intake of
the population [41]. Misreporting of energy intake is prevalent when 24 hours recalls
are used, but differs between sub-groups, especially when talking of BMI, as well as for
some group foods [42]. To avoid or minimize the measurement error caused by
misreporters, even reducing the sample data; those were excluded from the analysis of
dietary patterns, in order to obtain more reliable data. Moreover, deficiencies in iodine

values on food composition tables should be updated [23].
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Table 1. Median nutrient densities (per 1000 kcal) of Balearic Islands’ adolescents by gender and age

Energy kcal*
Proteins (g)

Sodium (mg)
Potassium (mg)

Magnesium (mg)
Phosphorous (mg

Calcium (mg)
Iron (mg)

Copper (mg)

Selenium (Bg)
lodine (Pg)*

Zinc (mg)
Vitamin A (ER)
Thiamine (mg)
Riboflavin (mg)
Vitamin Bg (mg)
Vitamin By, (Pg)
Vitamin C (mg)*
Vitamin D (@g)
Vitamin E (mg)
Niacin (mg)
Panthotenic (mg)

Folic acid (@g)*

Male Females Total

12-13 years 14-15 years 16-17 years Total 12-13 years 14-15 years 16-17 years Total 12-13 years 14-15 years 16-17 years Total
(n=101) (n=221) (n=104) (n=426) (n=125) (n=273) (n=132) (n=530) (n=226) (n=494) (n=236) (n=956)
2104 2444 2595 2387 2028 1960 1975 1969 2075 2128 2233 2.140
40.06 41.13 40.31 40.36 40.63 39.28 39.92 39.51 40.25 40.05 40.18 40.14
1102.45 1116.64 1107.86 1111.26 1065.10 1100.74 1039.03 1081.25 1071.02 1111.04 1091.02 1094.63
1175.43 1197.21 1114.55 1164.47 1220.88 1231.60 1288.26 1233.64 1194.12 1210.71 1176.91 1197.22
116.03 115.02 108.19 114.10 117.28 114.96 118.48 115.93 116.38 114.99 114.30 114.84
588.77 597.01 575.03 590.60 592.62 587.47 609.59 595.15 589.25 593.06 596.48 592.25
328.25 304.90 315.00 311.91 292.29 306.87 332.44 316.56 310.75 306.84 325.97 314.77
5.43 5.36 5.62 5.44 5.39 5.47 5.56 5.48 5.40 5.42 5.58 5.46
1.08 1.12 0.99 1.09 1.12 1.05 1.03 1.07 111 1.08 1.02 1.08
60.71 53.88 58.11 56.40 54.76 55.37 56.68 55.59 56.21 55.17 57.60 56.09
36.82 37.94 40.52 38.93 40.28 43.96 50.42 43.98 39.20 40.93 44.82 41.07
5.03 5.19 4.99 5.07 4.70 4.78 5.01 4.82 4.87 4.92 5.00 4.95
253.56 240.66 267.05 247.11 256.43 255.62 248.05 254.43 255.03 250.31 256.37 252.47
0.66 0.61 0.60 0.62 0.59 0.58 0.58 0.58 0.62 0.60 0.59 0.60
0.79 0.76 0.74 0.76 0.77 0.73 0.75 0.75 0.78 0.74 0.75 0.75
0.82 0.82 0.74 0.81 0.86 0.77 0.80 0.81 0.83 0.81 0.76 0.81
2.25 2.37 2.39 2.35 2.46 2.17 2.35 2.35 2.36 2.30 2.39 2.35
28.92 28.69 23.40 27.10 40.73 39.09 39.77 40.28 36.98 36.65 31.18 34.83
0.66 0.73 0.71 0.71 0.80 0.70 0.74 0.74 0.74 0.71 0.72 0.72
3.30 3.17 3.15 3.22 3.50 3.33 331 3.34 3.39 3.29 3.24 3.30
8.69 9.41 8.41 8.93 10.25 8.65 8.96 9.20 9.63 9.04 8.72 9.00
2.23 2.29 2.18 2.25 2.38 2.22 2.37 2.28 2.29 2.25 2.30 2.27
102.66 92.35 87.18 92.76 104.20 103.21 109.62 105.47 102.89 98.87 94.81 99.24

Underreporters and overreporters have been excluded from this analysis. Variables marked with an asterisk present significant differences by gender, after adjusting by Bonferroni

correction
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Table 2. Risk of inadequate intake in Balearic Islands’ adolescents by gender

Male (n=426)

Female (n=530)

Total (n=956)

Nutrients <1/3 RDA <2/3 RDA <RDA %RDA <1/3 RDA <2/3 RDA <RDA %RDA <1/3 RDA <2/3 RDA <RDA %RDA
Energy 0.0 11.8 66.0 90.5 0.0 14.9 65.8 89.6 0.0 13.5 65.9 89.8
Proteins 0.0 0.0 1.9 182.7 0.0 0.4 3.0 187.5 0.0 0.2 2.5 185.2
Mg 0.2 33.2/ 77.7 77.0* 1.9 45,771 83.0 69.1* 1.2 40.1 80.6 73.6
P 0.0 1.4n0 29.3» 118.0* 0.0 10.2~n 51.3» 99.0* 0.0 6.3 41.5 107.2
Ca 9.6 64.6M 92.0 57.3* 22.3 79.270 96.2 47.6* 16.6 72.7 94.4 52.0
Fe 0.0 7.080 37.67 109.4* 0.9 38.5M 77.7° 73.2* 0.5 24,5 59.8 89.1
Se 0.0 0.0 1.47 287.4* 0.2 1.7 5.8 228.1* 0.1 0.9 3.9 251.7
| 14.8 54.9 83.3 62.3 134 59.8 88.1 58.1 14.0 57.6 86.0 60.4
Zn 1.6 29.1 68.8 83.5 1.9 30.2 69.6 83.0 1.8 29.7 69.2 83.3
Vitamin A 20.5 52.9 80.7 63.8 15.1 55.1 74.3 61.8 17.5 54.1 77.2 62.6
Thiamine 0.0 7.3 24.6 133.2* 0.2 7.2 31.9 121.6* 0.1 7.2 28.7 126.5
Riboflavin 0.0 7.3 39.2 113.4 0.4 11.5 40.0 110.3 0.2 9.6 39.6 111.6
VitaminBs 0.0 4.9 18.87 135.9 0.2 7.2 30.2» 128.7 0.1 6.2 25.1 133.7
VitaminBj, 0.2 1.4n0 8.5 243.8* 1.9 6.6/ 15.57 199.3* 1.2 4.3 12.3 220.7
Vitamin C 10.1 30.5 46.2 117.0 10.2 26.8 39.1 138.8 10.1 28.5 42.3 130.1
Vitamin D 50.0 76.3M0 91.1 33.5* 53.7 84.1n0 93.0 28.8* 52.0 80.6 92.1 31.9
Vitamin E 2.6 38.0 69.2 77.5 3.0 30.0 66.0 83.6 2.8 33.6 67.5 81.6
Niacin 0.2 10.3 35.4 119.8 0.8 13.4 34.9 127.0 0.5 12.0 35.1 123.3
Panthotenic A. 0.0 6.1A1 33.17 115.5* 1.1 17.2/1 52.57 97.7* 0.6 12.2 43.8 105.7
Folic A. 11.8 55.9 85.4 63.5* 18.1 60.9 89.6 56.8* 15.3 58.7 87.8 59.9

Underreporters and overreporters have been excluded from this analysis

%RDA expressed as median percentage of RDA; rest of variables expressed as proportion of individuals with intakes below the specified RDA
Variables marked with a superscript present significant differences by gender, after adjusting by Bonferroni

118



Manuscript Il

Table 3. Distribution (%) of the sample according to the number of nutrients below two-thirds of the
Recommended Nutrient Intake in Balearic Islands adolescents by gender and age.

Sex Nutrients <2/3 RDA (%)
0 1 2 3 4 5 6 7 8 >8
Male 12-13 years 07 09 33 26 4.0 4.2 2.1 31 07 21
14-15 years 14 50 75 45 6.8 4.7 5.2 38 57 73
16-17 years 12 35 40 2.4 2.8 1.9 2.6 2 21 35
Total 33 94 149 94 137 108 9.9 71 85 130
Female  12-13years 06 13 23 3.2 3.6 3.6 3.0 13 17 3.0
14-15 years 09 32 47 5.1 5.3 4.0 55 43 36 147
16-17 years 06 15 30 1.7 2.8 3.2 2.8 25 15 53
Total 21 60 100 100 117 108 113 81 68 231
Total 12-13 years 06 12 27 2.9 3.8 3.9 26 21 13 26
14-15 years 12 40 60 48 6.0 4.3 54 41 45 114
16-17 years 08 24 35 2.0 2.8 26 2.7 15 18 45
Total 26 76 122 98 126  10.8 107 77 76 186

Underreporters and overreporters have been excluded from this analysis
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Table 4. Distribution (%) of the sample with low, medium and high nutritional risk.

Age Nutritional Risk
Low Medium High
Male 12-13 years 1.6% 5.9% 16.2%
14-15 years 6.3% 12.0% 33.6%
16-17 years 4.7% 6.3% 13.4%
Total 12.7% 24.2% 63.1%
Female 12-13 years 1.9% 5.5% 16.2%
14-15 years 4.3% 10.00% 37.2%
16-17 years 2.1% 4.7% 18.1%
Total 8.3% 20.2% 71.5%
Total 12-13 years 1.8% 5.6% 16.2%
14-15 years 5.2% 10.9% 35.6%
16-17 years 3.2% 5.4% 16.0%
Total 10.3% 22.0% 67.8%

Underreporters and overreporters have been excluded from this analysis.
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Abstract

Aims: The aim of the present study is to evaluate the determinants of nutritional risk

of the Balearic Islands population aged 12-17 years.

Method: The study is a population based cross-sectional nutritional survey carried out
in the Balearic Islands (2007-2008). A semi-quantitative food frequency questionnaire
(FFQ) that included 145 foods and beverages as well as questions on usual cooking
methods was used to assess usual food and beverage consumption. For energy intake,
24-hour diet recall was obtained from the participants. Daily intake was compared

with the Recommended Nutrient Intake for the Spanish population.

Results: Higher nutritional risk increases in case of being a female, living in a non
Mediterranean place, not having breakfast, being on a diet, watching TV during meals,

smoking, BMI above P85 and WTHR above 0.51 males and 0.50 females.

High social class, mother and father high educational level, living in Menorca or Ibiza,
having four or more meals a day, no distraction during meals and very active lifestyle

are protective factors in front of nutritional risk.

Conclusions: Nutritional risk during adolescence is associated with socioeconomic and
educational variables of the family, other lifestyle factors and anthropometric factors

like WTHR.

Key words: Determinants nutrient risk, nutrition intake, adolescents, Balearics Islands
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Introduction

Rates of overweight and obesity among Balearic Island’s adolescents between 12 and 17
years, reach 19.9% (boys) and 12.7% (girls) for overweight and 12.7% (boys) and 8.5% (girls)
for obesity. The main risk factors associated with a high prevalence of obesity were low
parental level, low parental socioeconomic status; skip meals, attention to TV and radio,
short sleep and smoking status [1]. But, do we know about adequacy of nutrient intake or

factors associated with nutritional risk? Are the same factors risks for obesity?

Nutritional recommendations are energy and nutrients levels that a committee of experts
(upon scientific knowledge) considerate appropriate to meet the nutritional needs of most
healthy individuals of one population [2]. Once nutritional recommendations are
established, those must be distributed taking into account gender, age, special physiological
situations and adjust them to ensure body requirements, the result are Dietary
Recommended Intakes (DRI). EEUU and Europe, after a thorough review, have defined what
they call Dietary Reference Intake including several concepts like media nutritional
requirements, recommended nutritional intake, dietary intake and upper tolerable limits. In
Spain, no Dietary Reference Intake has been defined, so still RDA are our reference’.
Evaluating the nutritional adequacy of the diet is based on the comparison of the intake of

proteins, minerals and vitamins to Recommended Dietary Allowances (RDA).

The aim of the present study is to evaluate the determinants of nutritional risk of the

Balearic Islands population aged between 12-17 years.

Methods
Study design

The study is a population based cross-sectional nutritional survey carried out in the Balearic

Islands between 2007 and 2008.
Selection of participants, recruitment and approval

The target population consisted of all inhabitants living in the Balearic Islands aged 12-17

years. The sample population was derived from residents aged 12-17 years registered in the
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scholar census of the Balearic Islands. The theoretical sample size was set at 1500 individuals
in order to provide a specific relative precision of 5% (type | error = 0.05; type Il error = 0.10),
taking into account an anticipated 70% participation rate. The sampling technique included
stratification according to municipality size, age, and sex of inhabitants, and randomisation
into subgroups, with Balearic Islands municipalities being the primary sampling units, and
individuals within these municipalities comprising the final sample units. The interviews
were performed at the schools. The final sample size was 1231 individuals (82%
participation). The reasons to not participate were (a) the subject declined to be

interviewed, and (b) the parents did not authorize the interview.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner & Wilhelm
GmBH Co. KG, Asperg, Germany) to the nearest mm, with the subject’s head in the Frankfurt
plane. Body weight was determined to the nearest 100 g using a digital scale (Tefal, s¢9210,
Groupe SEB, Rumilly, France). The subjects were weighed in bare feet and light underwear,
which was accounted for by subtracting 300 g from the measured weight. Triceps and
subscapular skinfold thickness were measured using a Holtain skinfold caliper
(Tanner/Whitehouse, Crymych, UK), and the mean of three measurements (right arm) was
used, and used to calculate body fat as described previously [3]. Well-trained observers
performed anthropometric measurements in order to avoid the inter-observer coefficients
of variation. According to the WHO growth standards for children and adolescents, the
prevalence of overweight (BMI>P85<P97) and obesity (BMI>P97) were age and gender
specific calculated [4]. Waist circumference and waist-to-hip ratio (WtHR) were calculated

according to cut-off limits described elsewhere [5-7].
Energy and nutrients intake

For energy intake (EI9) was obtained from two non-consecutive 24 h diet recalls. Well-
trained dieticians administered the questionnaires, and verified and quantified the food
records. Volumes and portion sizes were reported in natural units, household measures or
with the aid of a manual of sets of photographs [8]. Conversion of food into nutrients was

made using a self-made computerized program based on Spanish [9-11] and European [12]
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food composition tables and complemented with food composition data available for
Majorcan food items [13]. Misreporters were identified using the Black’s modification [14]
of the Goldberg et. al cut-off [15]. The cut-off values were: EI/BMR (total energy
expenditure/BMR) <0.92 for boys and <0.85 for girls. An EI/BMR >2.4 was to represent
overreporting [14-17]. Underreporters (20%) and overreporters (2%) were excluded from

the analysis of dietary patterns.

Adolescent population was divided into three groups: Low Nutritional Risk (0-1 nutrients
below 2/3 of RNI), Medium Nutritional Risk (2-3 nutrients below 2/3 of RNI), and High

Nutritional Risk (4 or more nutrients below 2/3 of RNI).
General questionnaire

A questionnaire incorporating the following questions was used: age group, gender, parental
education level (grouped according to years and type of education : low <6 years at school;
medium 6-12 years of education and high > 12 years of education); parental socioeconomic
level (was estimated by the high level of occupation in a family, mother or father, according
to the methodology described by the Spanish Society of Epidemiology (SEE) [18]; region of
origin (defined as being born in the Balearic Islands, East of Spain, other parts of Spain and
other countries), mediterranean origin (defined as being born in a Mediterranean region or

not) and years living in the Balearic Islands for those borned elsewhere.

Information about smoking habits, alcohol, breakfast habits, and on diet was collected as
described: smoking habit (yes, no, occasionally), alcohol consumption (no, frequently,

occasionally), having breakfast daily (yes, no, occasionally), and on a diet (yes, no).

The number of daily meals was calculated using the total of eatings that subjects declared,
and classified in three groups (1-3 meals, 4 meals and 5 or more meals). Distraction during
mealtime was studied using three possibilities: no distraction, watching TV or conversation

during meal time. Watching TV hours and sleeping hours a day were also recollected.

Physical activity was evaluated according to the guidelines for data processing and analysis
of the international physical activity questionnaire [19] in the short form and specific

modifications for adolescents (IPAQ-A) [20]. Each subject was classified taking into account
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IPAQ value as: sedentary (PAL> 1.0 < 1.4); low active (PAL >1.4 < 1.6); active (PAL > 1.6 <1.9)
and very active (PAL > 1.9) [21].

Statistics

Analyses were performed with SPSS version 21.0. Logistic regression models with the
calculations of corresponding adjusted odds ratio and 95% confidence intervals were used to
examine association between adolescents socioeconomic, anthropometric and lifestyle
factors and nutritional risk groups: low nutritional risk and high nutritional risk. Odds ratios

were adjusted for age, gender and social class.
Ethics

This study was conducted according to the guidelines laid down in the Declaration of Helsinki
and all procedures involving human subjects/patients were approved by the Balearic Islands
Ethics Committee. Written informed consent was obtained from all subjects and their

parents or legal tutors.

Results

A total of 1231 individuals participated in the study, and 303 were excluded of the analysis

identified as underreporter, thus leaving a 75.38% of the final sample.

Relationship between nutritional risk and anthropometric and socio-economics factors is
detailed in Results show that 67.8% of Balearic Islands’ adolescents present a high
nutritional risk (=3 nutrients below 2/3 RDI), 63.1% in males and 71.5% in females (Table 1).
Father educational level, mother educational level and social class affect level of nutritional
risk. Mediterranean adolescents present less nutritional risk than those from a non-
Mediterranean region; as Menorca and lbiza from Mallorca. The percentage of sample at
high nutritional risk was lower for those having five or more meals, having breakfast, not

smoking, and non-dieters among others.

Table 2 shows variables associated with high nutritional risk expressed as crude and adjusted

odds ratio for gender, age and social class.
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After adjustment for gender and age, higher social class (OR=0.51; p<0.001) and higher
father’s educational level (OR=0.68; p=0.04) were protective variables against nutritional
risk. High mother’s educational level reduces by 30% the risk of having high nutritional risk

but only marginally significant association was found (p=0.07).

After adjustment for gender, age and social class, the variables which remained associated
with high nutritional risk were living in a non Mediterranean place (OR=1.63; p=0.01), not
having breakfast (OR=2.53; p=0.00); being on a diet (OR=2.27; p=0.00), watching TV during
meals (OR=1.41; p=0.03), smoking (OR=2.68; p=0.02), sedentary games (OR=1.11; p<0.001),
hours watching TV (OR=1.18; p=0.01), being overweight (OR=1.60; p=0.03) or obese
(OR=2.06; p=0.03), and WtHR above 0.51 males and 0,50 females (OR=2.48; p=0.03). The
adjustment for social class attenuated the influence of having a slightly active life on
nutritional risk (OR=1.57; p=0.10 compared to OR=1.82; p=0.03 found in the adjustment for

age and gender).

Living in Menorca (OR=0.44; p=0.001) or lbiza (OR=0.43; p=0.001) is a protective factor from
high nutritional risk. As having four meals a day (OR=0.44; p=0.001), having five or more
meals a day (OR=0.34; p=0.001) and no distraction during meals (OR=0.62; p=0.01).

Discussion

Determinants of Nutrient Intake among children and adolescents have been evaluated in
other studies in Spain [22] but few other articles have been published considering nutritional
adolescents risk. Moreover, due to particularities of the Balearic Islands, as its
Mediterranean type of diet, and its special location, makes necessary performing more

studies in order to typify its population more accurately.

Diagnostic criteria of low, medium and high nutritional risk were extracted from the enkid
study [22], but adding 8 more nutrients. That could be one reason why percentage of high
nutritional risk was higher in our study than in the one used as criteria, where 20% of males
and 50% of females were at high nutritional risk, in front of 63.1% of males and 71.5% of
females in our study. Another reason could be time between both studies, due to the

increased levels of overweight and obesity in the last decade in our country [7-23]. In the
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present study, overweight and obesity increase nutritional risk by 60% and by 106%,

respectively.

Waist to height ratio proved to be an appropriate and effective predictor of overweight and
obesity in Spanish children [24]. Our results show that children with the same WtHR or
above 0.51 in males and 0.50 in females, increase their nutritional risk by 148%, and can

reach as much as 468% of increased risk (OR=2.48, 95%Cl=1.09-5.68; p=0.03).

Gender has demonstrated to be an important determinant, in this case females presented a
47% higher risk than males, as described in other studies??, but no statistic differences were
found by age, differing from the same studies remarked before where the highest risk

percentage was found in girls from 14 to 24 years [22].

Socioeconomic status was also examined. Father’s highest educational level reduced the risk
of poor nutritional intake by 32% (p=0,04) after adjusting for gender and age, and mother’s
highest educational level did it by 30% (p=0.,07), thus being father’s educational level more
important than mother’s. These results differ from other studies [22,23,25], where mother’s
educational level was more predictive of nutritional risk, although other studies showed the
same result [26]. The influence of parental educational level on nutritional risk appeared to

be dependent of social class, as the model adjusted for the last mentioned showed.

In our sample, living in a non-Mediterranean increases nutritional risk in a 63% compared to
those living in a Mediterranean area. Living in Menorca or |biza decreased the risk by 56%
and 57% respectively, probably due to the better consecution of Mediterranean diet in those
islands. Recent studies have shown that overweight and obese children were less likely to

follow Mediterranean diet25, so that would lead to an increased nutritional risk.

Dietary patterns, as not having breakfast or being on a diet, are risk nutritional factors,
independently from social class. Skipping breakfast showed to be determinant in nutritional
adolescent status in our population, as has been demonstrated in other studies performed in
adolescents®. Studies with American children and adolescents indicated that although the
quality of breakfast was variable, those who reported eating breakfast have superior
nutritional profile than breakfast-skipping children [27]. Having four or more siblings a day

decreased nutritional risk by at least 56% compared to those only having 1-3 siblings a day
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and distraction during meals also seemed to be important: Watching TV supposed a higher
nutritional risk, no distraction during meals a protective factor and talking was not

determinant.

Smoking status showed to be an important determinant of high nutritional risk, thus

assuming a danger that can be very high.

Although short sleep has been related with higher BMI [28], no relationship was found

between hours of sleep and nutritional risk, differing from results of Spain [22].

Physical activity has been related to age, sex, parental education and professional level, and
poor quality diet [29]. In our study, adolescents belonging to “slightly active” group
presented a 82% increased odds of being at high nutritional risk, compared to those “very
active”, in the adjusted model for gender and age. Similar results were reported in Enkid
study [22]. But when adjusting for social class, statistical significance disappeared, meaning
that the association found between physical activity and nutritional risk was really explained
by social class level: the higher the social class, the more physical activity level, as published
in other articles [30]. Less time spent watching TV was associated with better dietary quality
in US children and adults [31], as in our results, and the same occurred in the case of hours

of sedentary games (playing computer, videogames).

Conclusions

Anthropometric parameters as obesity, overweight and WtHR are important determinants
of nutritional risk in our population, but not waist circumference. High social class and high
father’s educational level are protective factors against nutritional risk, as living in a
Mediterranean country, having breakfast, having four or more siblings a day, not being on a
diet, having no distraction during meals (except from talking), not smoking, and practising

physical activity.
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Table 1- Distribution of different variables according to nutritional risk in Balearic Islands
population aged between 12-17 years

Gender
Male Females
Nutritional Risk Groups Nutritional Risk Groups
Low Risk % Medium Risk% High Risk % Low Risk % Medium Risk% High Risk %
Age groups 12-13 years 6.9 24.8 68.3 8.0 23.2 68.8
14-15 years 12.2 23.1 64.7 8.4 19.4 72.2
16-17 years 19.2 26.0 54.8 8.3 18.9 72.7
Father’s Low 9.2 22.7 68.1 5.6 20.2 74.2
fei:clatw"a' Medium 11.2 235 65.3 9.6 20.6 69.9
High 16.9 27.4 55.6 10.9 20.3 68.8
Mother’s Low 8.5 22.6 68.9 7.7 19.0 73.2
education level e jym 14.1 216 64.3 7.4 20.2 72.4
High 13.5 28.6 57.9 10.4 21.6 67.9
Social class Low 8.9 21.1 70.0 6.1 17.6 76.3
Medium 12.0 23.0 65.1 6.0 19.9 74.1
High 16.4 29.5 54.1 15.3 23.4 61.3
Mediterranean  Mediterranean
Country 14.3 24.9 60.7 9.8 21.0 69.3
No
Mediterranean 5.3 21.3 73.3 2.8 17.8 79.4
Island Mallorca 9.5 234 67.1 5.2 17.5 77.2
Menorca 22.4 22.4 55.1 20.3 26.6 53.1
Ibiza 23.1 30.8 46.2 13.1 27.4 59.5
Meal groups 1-3 meals 5.4 12.0 82.6 2.8 17.3 79.9
4 meals 14.8 26.2 59.1 8.3 22.5 69.2
25 meals 15.1 29.6 55.3 17.0 22.0 61.0
Breakfast Yes 14.8 24.1 61.1 11.1 22.8 66.2
No 6.3 18.8 75.0 3.8 11.5 84.6
Sometimes 5.1 28.8 66.1 3.5 18.6 77.9
In diet actually?  Yes 9.0 16.4 74.6 4.3 14.7 81.0
No 13.4 26.0 60.6 11.0 24.6 64.4
Smoking status  Yes 7.4 14.8 77.8 7.7 .0 92.3
Occasionally 15.4 24.2 60.4 10.8 23.6 65.6
No 10.2 25.2 64.6 4.2 18.4 77.4
Alcohol intake Teetotaller 11.8 23.6 64.5 9.6 22.7 67.8
Week drinker .0 66.7 333 .0 .0 100.0
Z\:fnek':"r”(‘;o out) 17.5 25.2 57.3 6.6 16.9 76.5
BMI Low weight
(<p3) .0 14.3 85.7 100.0 .0 .0
Normopeso
(2p3 - <p85) 15.8 27.9 56.4 9.0 20.0 70.9
g‘;‘;r;”_e;irgﬂ 7.8 15.6 76.6 4.2 22.2 73.6
Obesity (2p97) 5.9 20.6 73.5 7.1 7.1 85.7
Waist <p90 13.6 25.0 61.4 8.6 20.1 713
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WTHR

Physical Activity
Level

2p90

WtHR<0.48
males;
W1tHR<0.47
females

WtHR 0.48-
0.51 males;
WtHR 0.47-
0.50 females

WtHR >0.51
males; WtHR
>0.50 females

Sedentary
Slightly active
Active

Very active

TOTAL

14.4

4.2

5.9

11.3
12.2
22.2
12.7

28.6

26.2

16.7

11.8

9.1
22,6
25.2
26.7
24.2

71.4

59.4

79.2

82.4

90.9
66.1
62.6
51.1
63.1

9.1

8.8

8.0

7.1

7.7
5.0
12.9
10.3
8.3

12.1

20.1

24.0

7.1

26.9
17.4
23.7
17.2
20.2

78.8

71.1

68.0

85.7

65.4
77.6
63.4
72.4
71.5
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Table 2. Variables associated with high nutritional risk in the Balearic Island population aged

12-17 years.
Adjusted for age and Adjusted for age, gender
Variables Nutritional Risk Crude gender1 and social class
High Low OR 95% ClI p OR 95% ClI p OR 95% ClI p
Gender Males 269 157 1.00
Females 379 151 1.47 1.12-1.92 0.01
Age group
(years) 648 308 0.94 0.85-1.04 0.22
Low 163 58  1.00 1.00
Social Class Medium 322 138 083 058119 031 085 0.59-1.22 0.39
High 150 109 049 0.33-0.72 0.00 0.51 0.34-0.75 0.00
Mother’s Low 177 71 100 1.00 1.00
leeo\'/‘;at'ona' Medium 295 133  0.89 0.63-125 050 090 0.64-1.27 053 092 0.64-1.30 0.63
High
'8 164 96 0.69 0.47-099 0.05 0.70 0.48-1.02 0.07 090 0.60-1.37 0.63
Father’s Low 213 84  1.00 1.00 1.00
educational Medi
level edium 257 122 0.83 0.60-1.16 0.27 0.85 0.61-1.19 0.34 0.86 0.61-1.21 0.39
High
'8 157 95 0.65 0.46-0.93 0.02 0.68 0.47-097 0.04 0.88 0.581.33 0.54
Balearic Island 469 254 1.00 1.00 1.00
Mediterranean Spain 22 6 1.99 0.80-4.96 0.14 1.98 0.79-4.96 0.15 2.57 0.95-6.98 0.06
Rest of Spain 41 17 1.31 0.73-2.35 0.37 1.32 0.73-2.38 0.35 1.20 0.66-2.18 0.55
Birthplace Other countries 111 31 1.94 1.27-2.97 0.00 1.90 1.24-2.91 0.00 1.80 1.17-2.78 0.01
Mediterranean Mediterranean 503 266 1.00 1.00 1.00
Country
No Mediterranean 140 42 1.76  1.21-2,57 0.00 1.74 1.19-2.54 0.00 1.63 1.11-2.38 0.01
Mallorca 513 194 1.00 1.00 1.00
Menorca 61 52 0.44 0.30-0.67 0.00 0.43 0.29-065 0.00 0.44 0.29-0.67 0.00
Island Ibiza 74 62 0.45 0.31-0.66 0.00 0.43 0.29-063 0.00 0.43 0.29-0.64 0.00
Years living in
Bl 648 308 0.97 0.90-1.04 0.36 0.97 0.90-1.05 0.49 0.99 0.91-1.07 0.73
Number 1-3 meals 247 59 1.00 1.00 1.00
siblings 4 meals 205 113 043 0.30-0.62 000 045 0.31-0.65 0.00 0.44 0.30-0.64 0.00
5 or more meals 185 135 0.33 0.23-0.47 0.00 0.34 0.24-0.49 0.00 0.34 0.24-0.49 0.00
Yes 424 242  1.00 1.00 1.00
Breakfast No 90 20 2,57 1.54-428 0.00 246 1.47-411 000 2.53 1.50-4.25 0.00
Sometimes 127 45 161 1.11-234 001 158 1.08-2.31 0.02 160 1.09-2.36 0.02
Yes 221 57 2.34 1.68-3.26 0.00 2.24 1.59-3.15 0.00 2.27 1.61-3.21 0.00
Distraction
during meal No 554 245  1.00 1.00 1.00
No distraction  Yes 86 63 0.60 0.42-0.86 0.01 0.62 0.43-0.88 0.01 0.62 0.43-089 0.01
Distraction
during meal No 170 109 1.00 1.00 1.00
Watching TV Yes 470 199 1.51 1.13-2.03 0.01 1.49 1.11-2.00 0.01 141 1.05-1.91 0.03
Distraction
during meal No 533 255 1.00 1.00 1.00
Talking Yes 107 53 0.97 0.67-1.39 0.85 0.95 0.66-1.37 0.80 0.92 0.63-1.33 0.65
No 242 95 1.00 1.00 1.00
Occasionally 345 200 0.68 0.50-0.91 0.01 0.66 0.49-0.89 0.01 0.68 0.51-0.92 0.01
Smoking status  Yes 45 8 2.21 1.00-4.86 0.05 245 1.10-5.41 0.03 2.68 1.20-6.00 0.02
Non-drinker 418 213  1.00 1.00 1.00
Alcohol intake ~ Weekly drinker 2 2 0.51 0.07-3.64 050 0.59 0.08-4.23 0.60 0.53 0.07-3.85 0.53
Weekend drinker 199 87 1.17 0.86-1.58 032 1.24 0.88-1.73 0.22 1.34 0.95-1.89 0.10
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Hours sleeping 648 308 0.98 0.89-1.08 0.66 0.97 0.88-1.08 0.60 0.97 0.88-1.08 0.57
Sedentary
games (h) 648 308 1.12 1.05-1.2 0.00 1.13 1.06-1.21 0.00 1.11 1.04-1.19 0.00
Hours watching
TV 648 308 1.23 1.09-1.38 0.00 1.21 1.08-1.36 0.00 1.18 1.05-1.33 0.01
Very active 44 30 1.00 1.00 1.00
Active 277 163 1.16 0.70-1.92 057 115 0.69-1.90 0.59 1.04 0.62-1.73 0.89
Physical Slightly active 300 105 1.95 1.17-3.26 0.01 1.82 1.08-3.07 0.03 1.57 0.92-2.68 0.10
Activity Level
Sedentary 27 10 1.84 0.78-436 0.17 1.67 0.70-3.99 0.25 129 0.53-3.12 0.58
Low & normal
weight (p<85) 464 252 1.00 1.00 1.00
BMI Overweight (2p85-
p<97) 102 34 1.63 1.07-2.47 0.02 1.66 1.09-2.53 0.02 1.60 1.05-2.46 0.03
Obesity (2p97) 49 13 205 1.09-3.85 003 218 115412 002 206 1.08391 0.3
Waist <p90 583 290 1.00 1.00 1.00
circumference  2p90 31 9 1.71 0.81-3.65 0.16 150 0.70-3.21 030 149 0.69-3.22 0.31
<0.48males/<0.47
females 540 279 1.00 1.00 1.00
>0.48-<0.51
males/>0.47-<0.50
females 36 13 1.43 0.75-2.74 0.28 146 0.76-2.80 0.26 1.42 0.73-2.74 0.30
WtHR >0.51 males/>0.50
females 38 7 2.81 1.24-6.36 0.01 2.71 1.19-6.18 0.02 2.48 1.09-5.68 0.03

Sample without over reporters. Adjusted by logistic regression for age and gender ' Adjusted by logistic regression for age, gender and social

class
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Abstract

The Balearic Islands archipelago (Spain), located in the Mediterranean Sea, has
received 22% of immigrants last decade. The aim of this study was to assess the food
consumption patterns among the Balearic Islands’ adolescents according to their
origin. A population based cross-sectional nutritional survey was carried out in the
Balearic Islands (2007-2008; n=1231; 12-17 years old). Dietary assessment was based
on a 145-item semi-quantitative food-frequency questionnaire. Food consumption
differences and the average of daily meals and snacks between adolescents’ origin,
and time of arrival have been studied. Adolescents’ origin and years living in the
Balearic Islands were also assessed. Native adolescents and immigrants from other
Mediterranean countries showed healthier food consumption patterns than their
peers from no Mediterranean countries. Immigrant adolescents adapted their eating
pattern to native dietary patterns, as high as more years they spent in the Balearic

Islands.

Key words: Food patterns, food consumption, adolescents, birthplace, Balearic Islands.
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Introduction

The Balearic Islands archipelago is located in the Mediterranean Sea, and is an
autonomous region within the Spanish territory. In the last decade, Spain has doubled
its foreign population from 2.6 to 5.7 million people that are 6.2% and 12.1% of total
Spanish population, respectively [1]; whereas the Balearic Islands received around
250000 people from every country in the world, which represents around 22% of the
total population. This immigration has been mainly caused by the high attraction
Balearic labour market [2]. Now, the Balearic Islands are a mixture of cultures, and
consequently new socio-demographic and lifestyle factors have been introduced. All
these changes reflected in the current food patterns of this population and may differ
from the traditional Mediterranean diet that used to exist before [3], which are based
on the Mediterranean dietary patterns that Keys [4] defined in the early 1960s.
Mediterranean diet is an eating pattern characterized by a high intake of vegetables,
pulses, fruits, nuts, cereals and high olive oil, but a low intake of saturated fats, a
moderate intake of fish, and dairy products, and a low to moderate intake of meat

[5,6].

Mediterranean dietary habits still exist in the Balearic Islands, although progressive
departure from the traditional diet pattern has been reported mainly among young
generations [7,8]. While Mediterranean diet is changing to a progressively implanted
Western diet, obesity and overweight are increasing among Mediterranean countries
[9-10]; in spite that several studies have demonstrated that this dietary pattern is

protective against chronic diseases, and preventive of cardiovascular diseases [11,12].

Adolescence is a time of rapid physiologic, psychological, and social development
influencing nutrient needs and an individual’s ability to supply those needs.
Disruptions in the balance between intake and nutrient requirements during

adolescence will have an evident effect on health*®

, hot only due to and increased
metabolism, but also because eating habits learned at that age will condition the

eating habits in adulthood, and hence future health status [13].

The aim of the present study was to assess the food consumption patterns among the

Balearic Islands’ adolescents according to their origin.
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Methods
Study design

The study is a population-based cross-sectional nutritional survey carried out (2007-

2008) in the Balearic Islands (Spain), a Mediterranean region.
Selection of participants, recruitment and approval

A multicenter study was performed on Balearic Islands’ adolescents aged 12—-17 years
(official census12-17 y.o. adolescents: 61131 [2]). The population was selected by
means of a multiple-step, simple random sampling, taking into account first the
location (Palma de Mallorca, Calvia, Inca, Manacor, Mao, Eivissa, Llucmajor, Santa
Margalida, S’Arenal, Sant Jordi de Ses Salines) and then by random assignment of the
schools within each city. Sample size was stratified by age and sex. The socioeconomic
variable was considered to be associated to geographical location and type of school.
As the selection of schools was done by random selection and fulfilling quota, this

variable was also considered to be randomly assigned.

To calculate the number of adolescents to be included in the study in order to
guarantee a representative sample of the whole Balearic Islands, we selected the
variable with the greatest variance for this age group from the data published in the
literature at the time the study was planned; that was BMI [14]. The sampling was
determined for the distribution of this variable; the confidence interval (Cl) was
established at 95% with an error + 0.25. The established number of subjects was 1,500.
The total number of subjects was uniformly distributed in the cities and proportionally

distributed by sex and age group.

The sample was oversized to prevent loss of information and as necessary to do the
fieldwork in complete classrooms. In each school, all the adolescents of one classroom
were proposed to participate in the survey. A letter about the nature and purpose of
the study informed parents or legal tutors. After receiving their written consent, the
adolescents were considered for inclusion in the study. After finishing the field study,
the adolescents who did not fulfil the inclusion criteria were excluded. Finally, the
sample was adjusted by a weight factor in order to balance the sample in accordance

to the distribution of the Balearic Islands’ population and to guarantee the
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representativeness of each of the groups, already defined by the previously mentioned
factors (age and sex). The final number of subjects included in the study was 1231
adolescents (82% participation). The reasons to not participate were (a) the subject

declined to be interviewed, and (b) the parents did not authorize the interview.

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki, and all procedures involving human subjects were approved by the Balearic
Islands’ Ethics Committee (Palma de Mallorca, Spain) no. IB-530/05-Pl. Written
informed consent was obtained from all subjects and also from the next of kin,

caretakers, or guardians on the behalf of the minors participants involved in the study.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner &
Wilhelm GmBH Co. KG, Asperg, Germany) to the nearest millimetre, with the subject’s
head in the Frankfurt plane. Body weight was determined to the nearest 100g using a
digital scale (Tefal, sc9210, Groupe SEB, Rumilly, France). The subjects were weighed in
bare feet and light underwear. Anthropometric measurements were performed by
well-trained observers in order to avoid the inter-observer coefficients of variation.
According to the WHO growth standards for children and adolescents, BMI was age

and gender specific calculated [15].
Dietary assessment

A semi-quantitative food-frequency questionnaire (FFQ) previously validated [16]. The
FFQ, which asked the subject to recall average use over the past year, consisted of 145
items (118 of the original validated FFQ plus the most characteristic Balearic Islands
foods in order to make easy the interviewee answer) and beverages as well as
guestions on usual cooking methods was used to assess usual food and beverage
consumption. Frequency of food consumption was based on times that food items
were consumed (per day, week or month). Consumption <1/month was considered no
consumption. Volumes and portion sizes were reported in natural units, household
measures or with the aid of a manual of sets of photographs [17]. Daily food
consumption (g/d) was determined by dividing the reported amount (g) of food

consumed by the frequency of intake (day, week —divided by 7-, or month —divided by
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30-). The period of consumption of seasonal items was also considered. Edible
fractions of foods were recorded in the database. The 145 foods items from the FFQ
were collapsed to twenty-two food groups, which may have practical importance in

daily diet and clinical practice among Mediterranean younger [18-19].

The number of daily meals and snacks was calculated from the total eating occasions
that participants declared among the following: breakfast; mid-morning snack; lunch;
mid-afternoon snack; dinner; before going to sleep; others. Three groups of eating
frequency were considered: <3, 4 and >5 times/d. Information about breakfast habit

(yes; occasionally; no) was also collected.
General questionnaire

A gquestionnaire incorporating region of origin, and years living in the Balearic Islands
for those born elsewhere was used. Balearic Islands’ adolescents were classified
according to their origin (birthplace): (1) Balearic Islands, Other Spanish regions, Latin
America, and other countries; (2) Mediterranean, and no Mediterranean countries.
According to the time lived at the Balearic Islands, immigrant adolescents were also

classified into three groups: <5 years, 5-9 years, and >9 years.
Statistics

Analyses were performed with Statistical Package for the Social Sciences version 21.0
(SPSS, Inc., Chicago, IL, USA). Continuous variables were described by median, and
difference between groups was tested by ANCOVA adjusted for age and sex. Relative
frequencies were given for non-continuous variables. Chi-square test was used to
compare categorical variables. Level of significance for acceptance was P<0.05

adjusted by Bonferroni correction for multiple comparisons.

Results

Table 1 shows the distribution of sample by adolescents’ origin. According to
adolescents’ birthplace, the sample was mainly constituted by adolescents born in the
Balearic Islands, Latin America, and other Spanish regions. A Mediterranean birthplace

was predominant among the Balearic Islands’ adolescents.
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The dietary patterns according to the origin of the Balearic Islands’ adolescents are
shown in Table 2. Low meal frequency (<3 daily meals) was mainly shown by Latin
American adolescents, as well as adolescents born in countries distinct from Spain
(‘other countries’ category), and those born in no Mediterranean countries. Breakfast
was mostly taken by Mediterranean teens. Mid-morning snack was mainly taken by
Balearic Islands and other Spanish adolescents, as well as by Mediterranean teens.
Almost all teenagers had lunch, with no differences by origin. Mid-afternoon snack was
mainly taken by Latin Americans, whereas Balearic Islands, Spanish, and
Mediterranean teens sometimes did it. Most of Balearic Islands, Spanish, and
Mediterranean teens dined daily, whereas around 80% of Latin American and no
Mediterranean teens did it. Most of teens did not take late night snacks, regardless of
their origin. Half of adolescents sometimes took a snack, at a time other than those
previously considered; and these snacks were mostly unhealthy (sweet or salty snacks)

among no Mediterranean and Latin American teens.

Food consumption patterns as frequency of consumption among the Balearic Islands’
adolescent population according to their origin are detailed in Table 3. Adolescents
born in the Balearic Islands and other Spanish regions showed highest consumption of
vegetables, sausages, fish, olive oil, and water; whereas adolescents born in Latin
America and other countries showed highest consumption of cereals, potatoes and
tubers, red meat, sweets, and soft drinks. Latin Americans also showed highest
consumption of pulses, and white meat. Highest consumption of vegetables, sausages,
olive oil, and water were found among adolescents born in Mediterranean countries,
whereas highest consumption of potatoes and tubers, white meat, red meat, and soft

drinks were found among teens born in no Mediterranean countries.

The evolution of food consumption patterns of adolescents born outside the Balearic
Islands according to the time spent in the islands is shown in Figure 1. Consumption of
cereals and potatoes, sweets, and soft drinks decreased, consumption of olive oil

increased according to the time spent in the Balearic Islands.
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Discussion

The study population is representative of the present adolescent population in the
Balearic Islands [1,2]. which is constituted by a high percentage of immigrants, within a
high proportion of Latin Americans among them. Accordingly, Latin Americans were

assessed separately from the other immigrant adolescents in this study.

Several studies developed in the United States of America showed that some health
behaviours (smoking habits, obesity, hypertension, cardiovascular risk) and BMI were
better in adult immigrants than USA natives; but in all cases, as length of USA
residence and acculturation increased, those health behaviours and BMI rose among
that population [20-24]. In children, after adjusting for age, gender, ethnicity,
socioeconomic status and other determinants, first generation immigrant children, had
26% lower odds of obesity than native USA born children [25]. In The Netherlands, the
immigrant population presented a higher prevalence of overweight and obesity than
native ones, with exception of Morocco immigrants [26]. Food consumption
differences among immigrant (adults and adolescents) and native have been also
described, according to the birthplace or country of origin [27-29] and showed that

immigrant’s dietary patterns change as the years pass [30].

Among the adolescent population of the Balearic Islands, similar results have been
obtained. It has been observed that native adolescents, but also adolescents from
Mediterranean countries showed healthier food patterns than their peers from other
countries. So, it is well known that >4 daily meals is related to a best quality diet [31,
32] as well as to a low BMI [33] and adolescents born in the Balearic Islands or in the
Mediterranean countries mainly took >4 meals per day than their peers. Other
healthier habits have been also reported among native and Mediterranean teens; they
take breakfast, mid-morning snack, and dinner more usually, and avoid unhealthy
snack consumption than their peers. The omission or consumption of an inadequate
breakfast and dinner is usual in adolescents [33,34] although its consumption has been
identified as an important factor in their nutritional well being [32]. To skip meals, as
well as the consumption of unhealthy snacks (sweets or salty), is also related to

greater risk of obesity and other noncommunicable chronic diseases [32].
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Moreover, consumption of healthier foods has been also reported among Balearic
Islands, Spanish, and Mediterranean adolescents; drawing a more Mediterranean food
pattern among natives, Spanish and immigrants from other Mediterranean countries
than among their peers from no Mediterranean sites. It has been previously reported
that food pattern of Balearic Islands’ adolescents is in a transitional state characterised
by the loss of the traditional Mediterranean dietary pattern towards a Western dietary
pattern [10]. In spite that a transition towards Western dietary pattern cannot be
discarded among Balearic Islands’ natives, the food patterns of no Mediterranean
adolescents could also contribute to this change of dietary pattern among the Balearic

Islands’ adolescent global population.

However, immigrant adolescents also showed an adaptation to the food habits of
natives proportionally to the time elapsed from their arrival to the Balearic Islands.
Similarly to previous findings in other countries [20-24] as long time of residence
increase, food patterns similar to those of native teens are acquired, demonstrated by
the increased consumption of olive oil and decreased consumption of sweets, and soft

drinks, proportionally to the time spent at the Islands.

Conclusions

Native adolescents and immigrants from other Mediterranean countries showed
healthier food consumption patterns than their peers from no Mediterranean
countries. Immigrant adolescents adapted their eating pattern to native dietary
patterns, as high as more years they spent in the Balearic Islands. This study aimed to
contribute to existing knowledge about migrant public health nutrition among
worldwide immigrants that arrive to the Balearic Islands, and it provides an
explanation for food habits, and hence health disparities between migrant and non-
immigrant populations. The results of this study suggest the importance of assessing
the role of migration in shaping migrant public health nutrition profiles in destination

countries globally.
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Table 1. Distribution of sample by adolescents’ origin.

n %

According to birthplace

Balearic Islands 911 74.0

Latin America 127 10.4

Other Spanish regions 112 9.1

Other countries 81 6.6
According to Mediterranean birthplace

Mediterranean 968 78.7

No Mediterranean 263 21.3
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Table 2. Dietary patterns according to the origin of Balearic Islands’ adolescents. *Significant differences between groups were evaluated by )(2. ns: not significant

Balearic Islands Other Spanish regions Latin America Other countries Mediterranean countries No Mediterranean countries
n % n % n % n % P value* n % n % P value*
Meal frequency (daily meals) 0.003 0.003
<3 318 34.5 42 375 54 42.5 43 53.1 336 344 121 45.8
4 307 33.3 42 37.5 32 25.2 19 23.5 326 33.4 74 28.0
>5 296 32.1 28 25.0 41 32.3 19 23.5 315 32.2 69 26.1
Breakfast ns 0.001
Yes 649 70.2 69 61.1 77 60.2 52 63.4 688 70.1 159 59.8
Sometimes 170 18.4 30 26.5 23 18.0 15 18.3 182 18.5 56 21.1
No 106 11.5 14 12.4 28 21.9 15 18.3 112 11.4 51 19.2
Mid-morning snack 0.001 0.001
Yes 690 74.8 77 68.8 72 56.3 50 61.0 731 74.7 158 59.4
Sometimes 172 18.6 23 20.5 34 26.6 20 24.4 181 18.5 68 25.6
No 61 6.6 12 10.7 22 17.2 12 14.6 67 6.8 40 15.0
Lunch ns ns
Yes 892 96.5 107 95.5 121 94.5 71 86.6 946 96.5 245 92.1
Sometimes 20 2.2 4 3.6 5 3.9 8 9.8 22 2.2 15 5.6
No 12 1.3 1 0.9 2 1.6 3 3.7 12 1.2 6 2.3
Mid-afternoon snack 0.001 0.001
Yes 331 35.9 39 34.8 55 43.0 24 29.3 356 36.4 93 35.0
Sometimes 436 47.2 47 42.0 38 29.7 25 30.5 453 46.3 93 35.0
No 156 16.9 26 23.2 35 27.3 33 40.2 170 17.4 80 30.1
Dinner 0.001 0.001
Yes 841 91.1 102 91.1 98 76.6 66 81.5 889 90.8 218 82.3
Sometimes 71 7.7 10 8.9 24 18.8 14 17.3 79 8.1 40 15.1
No 11 1.2 0 0.0 6 4.7 1 1.2 11 1.1 7 2.6
Late night snack ns ns
Yes 42 4.6 4 3.6 9 7.0 9 11.1 48 4.9 16 6.0
Sometimes 117 12.7 14 12.5 22 17.2 17 21.0 123 12.6 47 17.7
No 764 82.8 94 83.9 97 75.8 55 67.9 808 82.5 202 76.2
Other snacks ns ns
Yes 188 20.4 21 18.8 37 28.7 13 16.0 198 20.3 61 22.9
Sometimes 498 54.1 57 50.9 59 45.7 40 49.4 524 53.6 130 48.9
No 235 25.5 34 30.4 33 25.6 28 34.6 255 26.1 75 28.2
Unhealthy snacks consumption 0.003 0.003
Yes 169 18.6 31 27.4 32 26.4 27 34.2 186 19.2 73 28.7
Sometimes 403 44.3 36 31.9 50 41.3 25 31.6 423 43.7 91 35.8
No 337 37.1 46 40.7 39 32.2 27 34.2 359 37.1 90 35.4
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Table 3. Food consumption patterns as frequency of consumption (servings/d or /wk) according to the origin of Balearic Islands’ adolescents.

Balearic Other Latin Other Pvalue* Mediterranean No P value*
Islands Spanish America countries countries Mediterranean
regions countries
Bread (servings/day) 2.0 1.5 1.5 1.2 ns 1.8 1.5 ns
Cereals (servings/day) 1.4 1.6 2.0 0.9 0.001 14 1.6 ns
Potatoes and tubers (servings/day) 2.9 2.5 3.6 3.1 0.001 2.9 3.1 0.001
Vegetables (servings/day) 0.9 0.9 0.8 0.8 0.001 0.9 0.8 0.001
Fruits & fruit juices (servings/day) 2.0 2.0 2.0 2.0 ns 2.0 2.0 ns
Milk (servings/day) 1.0 1.0 1.0 1.0 ns 1.0 1.0 ns
Dairy products (servings/day) 3.4 3.6 3.1 3.1 ns 3.4 3.5 ns
Pulses (servings/wk) 1.0 1.0 1.3 0.8 0.002 1.0 1.0 ns
Nuts (servings/wk) 1.0 1.0 0.5 1.0 ns 1.0 1.0 ns
White meat (servings/wk) 1.0 1.0 2.0 1.0 0.001 1.0 1.3 0.001
Red meat (servings/wk) 2.5 2.5 3.8 3.0 0.001 2.5 3.0 0.001
Sausages (servings/wk) 5.5 5.0 3.0 3.0 0.001 5.5 3.8 0.002
Fish & shellfish (servings/wk) 1.0 1.5 1.0 1.0 0.003 1.0 1.0 ns
Eggs 2.0 2.0 2.0 2.0 ns 2.0 2.0 ns
Olive oil (servings/day) 1.0 1.0 0.1 0.4 0.001 1.0 0.3 0.001
Other fats (servings/day) 0.4 0.4 14 1.3 ns 0.4 0.9 ns
Sauces (servings/day) 1.0 1.0 1.0 1.5 ns 1.0 1.0 ns
Sweets (servings/day) 1.6 1.7 2.3 1.8 0.002 1.6 2.0 ns
Pastries (servings/day) 0.3 0.1 0.3 0.3 ns 0.3 0.3 ns
Water (servings/day) 4.0 4.0 3.5 3.0 0.003 4.0 3.0 0.001
Soft drinks (servings/day) 0.4 0.4 1.0 1.0 0.001 0.4 1.0 0.001
Alcoholic drinks (servings/day) 0.1 0.1 0.1 0.1 ns 0.1 0.1 ns

*Significant differences between groups were evaluated by ANCOVA adjusted for age and sex, and corrected by sequential Bonferroni’s test to control type-I error. ns: not
significant.
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Figure 1. Food consumption patterns (servings/day) of adolescents born outside the Balearic Islands

according to the time spent in the islands.
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Abstract

Aims: The aim of the present study was to assess differences in food consumption
patterns and nutrient intake of Balearic Islands’ adolescents: Mallorca, Menorca and

Ibiza.

Method: The study is a population based cross-sectional nutritional survey carried out
in the Balearic Islands (2007-2008). A semi-quantitative food frequency questionnaire
(FFQ) that included 145 foods and beverages as well as questions on usual cooking
methods was used to assess usual food and beverage consumption. For energy intake,
24-h diet recall was obtained from the participants. Daily intake was compared with
the Recommended Nutrient Intake for the Spanish population. Food consumption
intake and dietary nutrient intake has been studied between the different islands

conforming Balearic Islands.

Results: Mallorca’s (the hugest one from Balearic Islands) adolescents showed more
intake deficiencies, higher consumption of total fat and MUFA and less consumption of
fibber than the others. It also presents higher intake of unhealthy snacks, soda and red
meat. Mallorcan adolescents showed higher proportion of poor adherence to the

Mediterranean diet.

Conclusions: Menorcan and lbizan-Formenteran adolescents showed better dietary
intake, food consumption patterns, and adherence to Mediterranean diet than

Mallorcan.

Key words: Balearic Islands, nutrient intake, adolescents.

164



Manuscript VI

Introduction

Balearic Islands are located in the Mediterranean sea, as an autonomous region within
the Spanish territory. Balearc Islands’ inhabitants reach 1119439, spread in four island,
different in situation, size and population: Mallorca, Menorca, lbiza and Formentera.
Mallorca is the hugest one, with 876.147 inhabitants followed by Ibiza with 137357,
Menorca 95178 and Formentera 10757 [1].

Since Keys [2] defined Mediterranean diet in the early 1960s, several studies have
demonstrated that this dietary pattern is protective against chronic diseases and

prevent cardiovascular disease [3-5].

Mediterranean diet is an eating pattern characterized by a high intake of vegetables,
pulses, fruits, nuts, cereals and high olive oil, but a low intake of saturated fats, a

moderated intake of fish, daily products and low to moderate intake of meat [6-7].

Mediterranean Dietary habits still exist in Balearic Islands although progressive
departure from the traditional diet pattern is being observed mainly in younger
generations [8-10], although a slight recovery have been observed during the past

decade [11].

While Mediterranean diet is changing to a progressively implanted Western diet,
obesity and overweight are increasing among Mediterranean Countries [12]. The
prevalence of overweight and obesity in Balearic Island’s adolescents is 19.9% of boys
and 15.5% of girls in case of overweight and 12.7% of boys and 8,5% of girls in case of
obesity. Being the main risk factors low parental education, to skip meals, age, and
attention to mass media, short sleep, low parental socioeconomic status and smoking

[13].

Childhood and adolescence are nutritional critical points, due to rapid grow and
development. The greatest requirements are required in adolescence, but not only
because an increased metabolism, but also because eating habits learned at that age,

condition the eating habits in adulthood [14].
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The aim of the present study was to evaluate food consumption patterns and nutrient
intakes of the different islands that make up the Balearic Isalnds archipelago and its

adherence to the Mediterranean diet.

Methods
Study design

The study is a population based cross-sectional nutritional survey carried out in the

Balearic Islands between 2007 and 2008.
Selection of participants, recruitment and approval

The target population consisted of all inhabitants living in the Balearic Islands aged 12-
17 years. The sample population was derived from residents aged 12-17 vyears
registered in the scholar census of the Balearic Islands (Mallorca, Menorca, and Ibiza-
Formentera). The theoretical sample size was set at 1500 individuals in order to
provide a specific relative precision of 5% (type | error = 0.05; type Il error = 0.10),
taking into account an anticipated 70% participation rate. The sampling technique
included stratification according to municipality size, age, and sex of inhabitants, and
randomisation into subgroups, with Balearic Islands municipalities being the primary
sampling units, and individuals within these municipalities comprising the final sample
units. The interviews were performed at the schools. The final sample size was 1231
individuals (82% participation). The reasons to not participate were (a) the subject

declined to be interviewed, and (b) the parents did not authorize the interview.
Anthropometric measurements

Height was determined using a mobile anthropometer (Kawe 44444, Kirchner &
Wilhelm GmBH Co. KG, Asperg, Germany) to the nearest mm, with the subject’s head
in the Frankfurt plane. Body weight was determined to the nearest 100 g using a digital
scale (Tefal, sc9210, Groupe SEB, Rumilly, France). The subjects were weighed in bare
feet and light underwear, which was accounted for by subtracting 300 g from the
measured weight. Triceps and subscapular skinfold thickness were measured using a
Holtain skinfold caliper (Tanner/Whitehouse, Crymych, UK), and the mean of three

measurements (right arm) was used, and used to calculate body fat as described
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previously [15]. Anthropometric measurements were performed by well-trained
observers in order to avoid the inter-observer coefficients of variation. According to
the WHO growth standards for children and adolescents, the prevalence of overweight
(BMI=p85<p97) and obesity (BMI>=p97) were age and gender specific calculated [16].
Waist circumference and waist-to-hip ratio were calculated according to cut-off limits

described elsewhere [17].
General questionnaire

A questionnaire incorporating the following questions was used: age group, gender,
parental education level, parental socioeconomic level, region of origin,
Mediterranean origin and years living in the Balearic Islands for those borned

elsewhere.
Food groups and consumption

Two non-consecutive 24 h diet recalls and a validated semi-quantitative food
frequency questionnaire (FFQ) [18] that included 145 food items and beverages as well
as questions on usual cooking methods was used to assess usual food and beverage
consumption. Food items included in the FFQ were carefully grouped into 16 food
groups (servings/day): cereals, potatoes and tubers, vegetables, fruits, pulses, nuts,
dairy products, meat, sausages, fish & shellfish, eggs, olive oil, seed oils and fats, sugar
and confectionery, soft drinks, and alcoholic drinks. Some of the variables were
grouped in others, as cereals (cookies, whole cookies, rice, pasta and potatoes), dairy
products (milk, yogurts, cheese, cheese wedge, shakes, flan, custard and ice cream),

red meat (veal, pork, gout, hamburger, and bacon), sausages (sausages, paté, hot dog).

To avoid bias brought on by day-to-day intake variability, the questionnaires were
administered homogeneously from Monday to Sunday. Well-trained dieticians

administered the questionnaires, and verified and quantified the food records.

Volumes and portion sizes were reported in natural units, household measures or with
the aid of a manual of sets of photographs [19]. Conversion of food into nutrients was
made using a self-made computerized program based on Spanish [20-22] and
European [23] food composition tables and complemented with food composition

data available for Majorcan food items [24]. Identification of misreporters: An energy
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intake (El)/basal metabolic rate (BMR) ratio <0.92 (boys) and <0.85 (girls) was
considered to represent underreportingm), and an El: BMR22.4 as overreporting
[25,26] Underreporters (20%) and overreporters (2%) were excluded from the analysis

of dietary patterns.

The energy and nutrient adequacy was evaluated by comparison to Dietary References
Intake for Spanish people [22] and to proposed RNI for Europeans [28] when no

reference data was given for Spanish.

Adherence to Mediterranean diet was evaluated using Kidmed, Mediterranean Diet

Quality Index in children and adolescents [29].
Statistics

Analyses were performed with Statistical Package for the Social Sciences version 21.0
(SPSS, Inc., Chicago, IL, USA). Nonparametric tests and chi-square test analyses were
used to compare continuous and categorical variables, respectively. Normality
assumptions were checked whenever required by the tests. All statistical tests were 2-
sided with statistical significance set at 0.05 level, adjusted by Bonferroni correction
for multiple comparisons. Continuous variables were described by mean and median.

Relative frequencies were given for non-continuous variables.

Ethics

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving human subjects/patients were approved by the
Balearic Islands Ethics Committee. Written informed consent was obtained from all

subjects and their parents or legal tutors.

Results

Table 1 shows adolescent macronutrient intake between the three Balearic Islands
studied. The majority of adolescents in the Balearic Islands (90%) had adequate energy

intake for their age and sex. Between islands, Menorca was the highest one (96.3%)

168



Manuscript VI

followed by Ibiza-Formentera (92.4%) and then Mallorca (87.3%), although no

significant differences were found.

Significant differences were found in vegetal proteins, being Menorca the island with
more intakes from vegetal proteins (28 g), in front of Mallorca (23.7 g), and lbiza-

Formentera (23.5g).

In case of carbohydrates, Ibiza-Formentera population showed a higher percentage of
energy intake (46.5%) followed by Menorca (45.8%) and Mallorca (44.2%). And
although no significant differences in case of total carbohydrates were found,
significant values were reported from monosaccharide, being Ibiza the major
consumer (18.11%) followed by Menorca (16.59%) and Mallorca (15.17%); and from

fiber: Menorca 15.7 g, then Ibiza-Formentera 15.2 g and finally Mallorca 12.7 g.

Finally in case of fats, Mallorca’s adolescents presented highest percentage of energy
intake from total fats and monounsaturated fatty acids (MUFA) (39.2% and 17.6%),
followed by Menorca (37.6% and 16.4%) and finally Ibiza-Formentera (36.0% and

15.5%), with statistically significant differences between islands in both cases.

Vitamins and minerals intake from the three islands is showed in table 2, expressed as
percentage of recommended nutrient intake. Menorca and Ibiza-Formentera
adolescents showed higher intake in magnesium, phosphorous, calcium, iodine, and
folic acid than in Mallorca. Ibiza-Formentera’s adolescents presented the highest
intake in case of thiamine, vitamin A and iodine and less zinc than the other two
islands. Menorca’s adolescents showed higher consumption than the other islands in
magnesium, phosphorous, calcium, selenium, zinc, riboflavin, and folic. In all other

cases, no significant statistic differences were determined.

Table 3 shows, food consumption patterns of Mallorca, Menorca, Ibiza-Formentera
and total population. Intake of fruit was higher in Menorca (1.5 servings/day), followed
by Ibiza-Formentera (1.4) and Mallorca (1.2). In contrast, Mallorca’s adolescents had
higher servings per day in case of unhealthy snacks (2.3), followed by Menorca’s (1.1)
and lbiza-Formentera’s (0.9); higher servings per day of soda (1.21) followed by Ibiza-
Formentera and Menorca (0.7), and higher servings per week in case of red meat (4.0),

followed by Menorca (3.7) and then Ibiza-Formentera (2.9).
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Table 5 shows adherence to Mediterranean diet, by Kidmed test. Nearly half of
Mallorca’s adolescents presented poor index (42.2%), followed by Ibiza-Formentera
(36.4%) and finally Menorca (32.3%). Those who presented higher percentage in good
index were from Menorca (34.8%) followed by Mallorca (27.5%) and Ibiza-Formentera
(23.7%). In contrast, average group was higher in Ibiza-Formentera (39.8%), followed
by Menorca (32.9%) and Mallorca (30.3%). Despite those differences reported, none of

them were statistically significant.

Discussion

The Balearic Islands’ adolescent population, as showed in other studies with
adolescents performed in Spain [30] and Europe [31-32], presented a lower intake
than recommended of carbohydrates, high consumption of monosaccharides (that
should not be higher than 10% of energy intake), high intake from proteins, total fats,
saturated fatty acids and cholesterol [22-33]. The most populated island, Mallorca,
presented higher consumption of total fat and MUFA and less consumption of fibber
than the others. In case of vitamins and minerals, all three islands presented intakes of
magnesium, calcium, iodine and folic acid below the recommended nutrient intake.
Vitamin D is the vitamin intake that presents major problems within the youth

population [30,34,35], followed by calcium and folic acid [30,34,35,37,38].

lodine, vitamin A, magnesium, iron, zinc and vitamin E, also showed intake below the
recommended nutrient intake, but in a lower degree, described in literature before

[9,35-38].

Menorca (a small island) showed higher consumption than the other islands in
magnesium, calcium, folic and other vitamins and minerals, followed by Ibiza-
Formentera, and finally Mallorca, the hugest one, that presented more intake
deficiencies than the other two. Menorca had higher intake of fruit, and Mallorca, had

higher intake of unhealthy snacks, soda and red meat.

Finally, although Kidmed test showed no statistical significance in adherence to
Mediterranean diet between islands, differences were observed between groups with

a poor or good outcome, being Mallorca, the island with more proportion of
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adolescents with poor adherence to Mediterranean diet, and Menorca, the one with

more percentage with good adherence to Mediterranean dietary patterns.

With all these results, it seems that the smaller and less populated island better
preserve Mediterranean diet patterns, and presents less risk of deficiencies in

nutrients.

Adherence to Mediterranean diet in Balearic Islands’ adolescents is increased by
higher maternal level of education, increased physical activity, reduced alcohol intake
and abstinence from smoking [39]. Adults age and educational level have been
described as determinants of adherence to Mediterranean diet [18], but in none of

these cases, determinants have been reported for each islands’ population.

External influences like lower rates of immigration, (although recent studies in Balearic
Islands showed no differences between origin sample and adherence to
Mediterranean diet [39], tourism (as described in other Mediterranean islands like
Malta and Sardinia in adults [40], greater isolation or greater preservation of
traditions, could also influence in higher adherence to Mediterranean diet, in small
islands. More research must be done in this area, to determine the geographical

features that help to preserve the traditional Mediterranean diet.

Conclusions

Small islands (Menorca and lbiza-Formentera) showed better dietary intake, food
consumption pattern, and adherence to Mediterranean diet than biggest island
(Mallorca). More research must be done in this area, to determine the geographical

features that help to preserve the traditional Mediterranean diet.

Limitations of the study

Dietary assessment methods have limitations, on the basis that there are biases on the
self-reporting energy intake, leading to a distortion of nutrient intake of the population
[41]. Misreporting of energy intake is prevalent when 24 hours recalls are used, but

differs between sub-groups, especially when talking of BMI, as well as for some group
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foods [42]. In order to avoid or minimize the measurement error caused by
misreporters, those were excluded from the analysis of dietary patterns, even reducing

the sample data.
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Table 1. Daily intakes of energy and nutrients in Balearic Islands’ adolescents.

Island (n=956)

Mallorca (n=707) Ibiza (n=135) Menorca (n=113) Total (n=956)
Media Median Media Median Media Median Media Median

E (kcal) 2215 2123 2237 2145 2408 2296 2241 2140
Kcal (%EI) 91.0 87.3 94.9 92.4 101.5 96.3 92.8 89.8
Proteins (%El) 16.5 16.0 16.9 16.6 16.8 15.6 16.6 16.1
Vegetal proteins (g)* 24.9 23.7 24.6 23.5 28.5 28.0 25.3 24.1
Animal proteins (g) 61.7 57.9 66 63.2 70.0 60.7 63.3 58.6
Carbohydrates (%El) 44.0 44.2 46.2 46.5 45.0 45.8 44.4 44.7
Monosaccharides (%EI)* 16.1 15.2 18.7 18.1 17.4 16.6 16.6 15.8
Polysaccharides (%El) 26.2 26.0 24.7 24.5 26.3 26.2 26.0 25.8
Fibber (g)* 13.9 12.7 15.7 15.2 17.2 15.7 14.5 13.3
Fat (%EI)* 39.5 39.2 36.7 36.0 38.3 37.6 39.0 38.6
SFA (%El) 13.6 13.5 13.4 13.4 13.8 13.7 13.6 13.5
MUFA (%El)* 17.7 17.6 15.8 15.5 16.5 16.4 17.3 17.2
PUFA (%EI) 4.2 4.0 3.9 3.6 3.9 35 4.1 3.9

Cholesterol (mg) 361 318 364 322 380 356 364 323

%E|- Percentage of energy intake; SFA-saturated fatty acids; PUFA- polyunsaturated fatty acids; MUFA-monounsaturated fatty
acids. Only people who did not underreport their energy intake were considered for this analysis. Variables marked with an
asterisk present significant differences by sex, after adjusting by Bonferroni correction.
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Table 2. Daily intakes of minerals and vitamins expressed as percentage of adolescents meeting the

Recommended Daily Intake in Balearic Islands’ adolescent population.

Mallorca (n=707) Ibiza (n=135) Menorca (n=113) Total (n=956)
Media Median Media Median Media Median Media Median
Magnesium (%RDI) * 74.6 70.9 83.1 81.6 89.1 85.1 77.6 73.6
Phosphorous (%RDI) * 108.4 103.5 119.7 118.0 125.7 119.6 112.1 107.2
Calcium (%RDI) * 51.9 48.7 66.7 62.1 66.4 62.5 55.7 52.0
Iron (%RDI) 115.7 87.1 113.7 95.2 111.4 98.5 114.9 89.1
Selenium (%RDI) * 259.0 250.9 254.8 237.0 327.8 282.9 266.5 251.7
lodine (%RDI) * 60.2 55.5 84.4 78.2 82.2 78.0 66.2 60.4
Zinc (%RDI) * 89.7 83.3 81.2 75.4 97.9 92.7 89.5 83.3
Vitamin A (%RDI) * 77.1 59.0 106.6 79.5 90.6 71.2 82.9 62.6
Thiamine (%RDI) * 145.3 122.7 252.4 139.9 165.7 139.4 162.9 126.5
Riboflavin(%RDI) * 125.2 107.9 229.8 121.4 142.7 123.2 142.1 111.6
Vitamin B6 (%RDI) 155.3 130.2 188.4 139.5 160.4 145.3 160.6 133.7
Vitamin B12 (%RDI) 379.1 219.0 394.3 217.7 402.6 234.0 384.1 220.7
Vitamin C (%RDI) 154.5 120.8 183.2 138.2 195.4 164.4 163.5 130.1
Vitamin D (%RDlI) 114.2 30.1 44.5 34.1 57.9 37.1 97.7 31.9
Vitamin E (%RDI) 90.5 81.8 91.9 80.7 88.9 80.4 90.5 81.6
Niacin (%RDI) 130.7 120.0 143.5 131.4 149.3 127.0 134.7 123.3
Panthotenic acid (%RDlI) 116.7 104.1 122.6 113.0 147.8 116.3 121.2 105.7
Folic acid (%RDI) * 61.5 56.5 72.4 66.5 78.1 71.8 65.0 59.9

Only people who did not underreport their energy intake were considered for this analysis. Variables marked with an asterisk
present significant differences by sex. after adjusting by Bonferroni correction.
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Table 3. Food consumption patterns of the Balearic Islands’ adolescents as servings per day/week.

Total bread day

Cereals day
Potatoes day*

Bread. cereals and potatoes)day
Vegetable day

Fruit day*

Fruit+juice day

Total milk day

Dairy products day
Olive oil spoon day
Other oils and fats day
Unhealthy snacks day*
Sweet day

Water glass day

Soda day*

Alcohol day

Legumes week
Dryfruits week

Lean meat week

Red meat week*

Sausage week
Fish+sellfish week

Eggs week

Island
Mallorca (n=985) Menorca (n=132) Eivissa (n=153) Total (n=1270)
Media  Median Media Median Media  Median Media Median
1.9 1.4 19 2.0 1.8 2.0 19 1.7
2.9 1.4 3.5 2.0 2.5 1.4 2.9 1.4
0.4 0.3 0.4 0.2 0.3 0.2 0.4 0.3
5.7 4.3 6.5 5.1 5.2 4.2 5.8 4.4
0.8 0.5 1.1 0.9 0.9 0.5 0.8 0.5
1.2 1.0 1.5 1.0 1.4 1.0 1.3 1.0
2.2 2.0 2.5 2.0 2.4 2.0 2.3 2.0
1.3 1.0 14 1.0 1.2 1.0 1.3 1.0
3.9 3.4 4.0 3.4 3.7 33 3.9 3.4
0.8 0.7 1.0 1.0 0.8 1.0 0.8 1.0
1.2 0.4 0.9 0.5 1.0 0.4 1.1 0.4
2.3 1.0 11 0.5 0.9 0.7 2.0 1.0
2.3 1.7 2.4 2.0 1.9 1.5 23 1.7
4.5 4.0 43 4.0 4.4 4.0 45 4.0
1.2 1.0 0.7 0.3 0.7 0.3 1.1 0.5
0.06 0.0 0.05 0.0 0.04 0.0 0.06 0.0
1.9 1.0 19 1.0 1.7 1.0 1.8 1.0
2.8 1.0 3.2 1.0 2.2 1.0 2.7 1.0
1.9 1.0 2.1 1.0 1.7 1.0 19 1.0
4.0 3.0 3.7 2.4 2.9 2.0 3.8 2.7
7.6 5.0 7.7 6.0 6.7 4.7 7.5 5.0
1.7 1.0 2.0 1.5 1.8 1.0 1.8 1.0
2.3 2.0 34 2.0 2.2 2.0 2.5 2.0

Variables marked with an asterisk present significant differences by sex. after adjusting by Bonferroni correction.
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Table 4. Kidmed test among the Balearic Islands’ adolescent population. Distribution (%) between islands.

Island Kidmed groups Total
Poor Average Good

Mallorca Mean (n) 369 265 240 874
% 42.2% 30.3% 27.5% 100.0%

Menorca n 51 52 55 158
% 32.3% 32.9% 34.8% 100.0%

Eivissa n 43 47 28 118
% 36.4% 39.8% 23.7% 100.0%

Total n 463 364 323 1150
% 40.3% 31.7% 28.1% 100.0%
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Valencia. 23 al 25 Octubre del 2008

Adecuacion de la ingesta de los adolescentes de las Islas Baleares a los Objetivos
Nutricionales para la poblacién espafiola (ESTUDIO OBIB. 2007-2008).

Llull R. Judrez MD. Bibiloni MM. Martinez E. Pons A. Tur JA.
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ADECUACION DE LA INGESTA DE LOS ADOLESCENTES DE LAS ISLAS BALEARES A LOS
OBJETIVOS NUTRICIONALES PARA LA POBLACION ESPANOLA (ESTUDIO OBIB. 2007-
2008)

Llull R. Judrez MD. Bibiloni MM. Martinez E. Pons A. Tur JA.

Grup de Nutricié Comunitaria i Estrés Oxidatiu. Universitat de les llles Balears. 07122

Palma de Mallorca.

Objetivo: Evaluar la ingesta de los adolescentes de las Islas Baleares y su adecuacion a

las Ingestas Diarias Recomendadas para la poblacién espafiola.

Material y métodos: Estudio transversal de nutricidn a una muestra representativa de
la poblacién juvenil de las Islas Baleares (12-17 afos). La encuesta abarcé aspectos
socio-demograficos. evaluacion antropométrica. nutricional y bioquimica. asi como la
percepcion de la imagen corporal. La ingesta de alimentos se recogido mediante un
recordatorio de 24 horas. Se compard con los objetivos nutricionales para la poblacién

espafiola (SENC 2001).

Resultados: El nivel de cumplimiento de los objetivos nutricionales para la poblacién
espafiola son: IMC 77%. hidratos de carbono 23.3%. fibra 4.2%. lipidos 16.9% (de los
cuales acidos grasos saturados 9.3%. acidos grasos monoinsaturados 77.6%. acidos
grasos poliinsaturados 23.7% y colesterol 53.4%). sal 80.1%. calcio 21.4% y acido fdlico
6.1%. Tan sélo un 19.5% y un 18.4% tienen una ingesta correcta de verduras vy frutas.

Un 92.8% cumple con los objetivos de alcohol y un 56.4% de dulces.

Conclusidn: Los adolescentes de las Islas Baleares deberian incrementar su consumo
de hidratos de carbono. fibra. acidos grasos poliinsaturados. calcio. acido félico y frutas
y verduras. En cambio. deberian moderar el consumo de 3acidos grasos saturados y

dulces. (Proyecto FIS 05/1276 financiado por el Ministerio de Sanidad y Consumo).
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VIl Congreso Sociedad Espafiola Nutricion Comunitaria.

Valencia. 23 al 25 Octubre del 2008

Adecuacion de la ingesta de los adolescentes de las Islas Baleares a las Ingestas
Diarias Recomendadas para la poblacion espaiiola (ESTUDIO OBIB. 2007-2008).

Llull R. Bibiloni MM. Martinez E. Juarez D. Pich J. Pons A. Tur JA.
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ADECUACION DE LA INGESTA DE LOS ADOLESCENTES DE LAS ISLAS BALEARES A LOS
INGESTAS DIARIAS RECOMENDADAS PARA LA POBLACION ESPANOLA (ESTUDIO
OBIB. 2007-2008)

Llull R. Bibiloni MM. Martinez E. Juarez MD. Pons A. Tur JA

Grup de Nutricid6 Comunitaria i Estrés Oxidatiu. Laboratori de Ciéncies de I'Activitat

Fisica. Universitat de les Illes Balears. 07122 Palma de Mallorca.

Objetivo: Evaluar la ingesta de los adolescentes de las Islas Baleares y su adecuacion a

las Ingestas Diarias Recomendadas para la poblacién espafiola.

Material y métodos: Estudio transversal de nutricion a una muestra representativa de
la poblacién juvenil de las Islas Baleares (12-17 afios). La encuesta abarcd aspectos
socio-demograficos. evaluacion antropométrica. nutricional y bioquimica. asi como la
percepcion de la imagen corporal. La ingesta de alimentos se recogié mediante un
recordatorio de 24 horas. Se compard con las Ingestas Diarias Recomendadas para la

poblacién espafiola para estos grupos de edad.

Resultados: El porcentaje de adolescentes que presentan unas Ingestas Diarias
inferiores a las Recomendadas son 75.3% energia. 7.9% proteinas. 52.6% fdsforo.
96.6% calcio. 68.1% hierro. 6.3% selenio. 90.7% yodo. 73.0% zinc. 83.3% vitamina A.
37.7% tiamina. 47.6% riboflavina. 33.3% vitamina Bg. 17.0% vitamina Bi;. 45.8%
vitamina C. 92.8% vitamina D. 76.4% vitamina E. 40.5% niacina. 51.4% 4cido
pantoténico y 90.0% 4acido félico. Los hombres ingieren mas energia. vitamina A. C. y E
qgue las mujeres y éstas mas fosforo. hierro. selenio. vit.By, y acido pantoténico. Se
registra un déficit grave (<1/3 IDR) de calcio para el 26.8% de la poblacion. vitamina A
26%. vit.C 12.9%. vit.D 56.2%. vit.E 10.1% y acido félico 22.6%. Estos resultados se

observan en ambos sexos.

Conclusion: Los adolescentes de las Islas Baleares deberian mejorar su ingesta de
vitaminas y minerales y moderar la ingesta de alimentos proteicos. Proyecto

financiado por el Ministerio de Sanidad y Consumo (ref.: FIS 05/1276).
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Food consumption patterns and nutrient intake of the Balearic Islands’ adolescents.

Llull R. Martinez E. Bibiloni MM. Pons A. Tur JA.
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FOOD CONSUMPTION PATTERNS AND NUTRIENT INTAKE OF THE BALEARIC ISLANDS
ADOLESCENTS

Llull R. Martinez E. Bibiloni MM. Pons A. Tur JA.

Research Group on Community Nutrition and Oxidative Stress. University of Balearic

Islands. E-07122 Palma de Mallorca. Spain. pep.tur@uib.es

Objectives: To assess the food consumption patterns and the nutrient intake of the

Balearic Islands adolescents.

Methods: A cross-sectional nutritional survey (2007-2008) was carried out among the
Balearic Islands adolescents (12-17 years old; n=1231). Two non-consecutive 24 h
recalls and a validated semi-quantitative food frequency questionnaire (FFQ) as well as
guestions on usual cooking methods was used to assess usual food and beverage

consumption.

Results: Differences in food consumption between sexes were found. Boys had higher
consumption of bread. cereals. dairy products. meat (without poultry). sausages. eggs

and soft drinks than girls. Girls showed higher vegetables consumptions than boys.

Energy intake and energy intake per kg of body weight were significantly higher in boys
than in girls. The contribution of protein and carbohydrate to energy intake showed no
differences between genders. but the contribution of complex carbohydrate to energy
were higher in boys than in girls. Fibre intake was higher in boys. but fibre intake
expressed per energy intake was higher in girls. The contribution of total fat. PUFA and
MUFA to energy intake was higher in girls. Cholesterol intake was higher in boys.
Consumption of meat (without poultry). sausages. industrial bakery and dairy products

were correlated with to the SFA intake.

Conclusions: This study shows disparities between sexes in case of fibre and fats
intake. especially for the SFA intake. Girls showed higher fat. MUFA and PUFA intake
but lower cholesterol and SFA; and then a healthier fat intake quality than boys.
Consumption of meat (without poultry). sausages. industrial bakery and dairy products
was higher in boys than in girls. food items closely linked to SFA intake. Girls showed a

higher intake of vegetable. linked to fibre intake.
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Fig.1.

Food consumption of the Balearic Islands adolescents

Food consumption of Balearic Islands adolescents
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*p<0.05; **p<0.01, ***p<0.001 by ANOVA, boys vs girls

Table 1: Mean (SD) daily intakes of energy and nutrients in the Balearic Islands adolescents.

Boys (n=574) Girls (n=657) Total (n=1231)
Energy (kcal)*** 2496 (680) 2036 (528) 2241 (642)
Energy (MJ)*** 10.0 (2.9) 8.2(2.2) 9.0(2.7)
Energy (kl.kg body weight'l)*** 169.6 (54.4) 152.4 (51.0) 159.9 (53.2)
Energy (kJ.kg lean body mass™) 209.1 (62.5) 203.5 (63.2) 206.0 (62.9)
Protein (% energy) 16.7 (3.8) 16.6 (4.3) 16.6 (4.1)
Carbohydrate (% energy) 44.9 (7.8) 44.0 (8.5) 44.4 8.2)
Sugar (% energy) 16.6 (7.4) 16.7 (7.6) 16.6 (7.5)
Complex carbohydrate (% energy)* 26.7 (7.8) 25.5 (8.6) 26.0 (8.3)
Fibre (g)*** 15.6 (6.7) 13.7 (6.0) 14.5 (6.4)
Fibre/energy (g.MJ"l)* 1.6 (0.7) 1.7 (0.7) 1.7 (0.7)
Total fat (% energy)* 38.4 (6.9) 39.4 (7.7) 39.0(7.3)
SFA (% energy) 13.6 (3.7) 13.6 (3.8) 13.6 (3.7)
MUFA (% energy)* 17.0 (3.7) 17.6 (4.2) 17.3 (4.0)
PUFA (% energy)* 4.0(1.4) 4.3 (1.6) 4.2 (1.5)
Cholesterol (mg)*** 404.1 (215.9) 331.0(170.6) 363.6 (195.4)
Cholesterol (mg.MJ™) 40.9 (19.1) 41.2 (20.9) 41.1(20.1)
Cholesterol/SFA ratio*** 58.8 (23.3) 47.9 (18.1) 52.8 (21.3)
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RIESGO NUTRICIONAL EN ADOLESCENTES DE LAS ISLAS BALEARES (ESTUDIO OBIB.
2007-2008)

Llull R. Martinez E. Bibiloni MM. Tur JA

Grup de Nutricid Comunitaria i Estres Oxidatiu. Universitat de les Illes Balears. 07122

Palma de Mallorca.

Introduccidon: Los adolescentes constituyen un grupo de riesgo en cuanto a
deficiencias nutricionales. por ello las Ingestas Diarias Recomendadas (IDR) constituyen

una herramienta basica. para evaluar su correcto estado nutricional.

Objetivo: Analizar el riesgo nutricional que presentan los adolescentes de las Islas

Baleares.

Material y métodos: Estudio transversal de nutricion en una muestra representativa
de la poblacion juvenil de las Islas Baleares (12-17 afios). Se realizaron dos
recordatorios de 24 horas y un cuestionario de frecuencia de consumo (FFQ). Se
clasifico la poblacion por sexos. grupos de edad (12-13 afios. 14-15 afios y 16-17 afios)
y se dividié en tres grupos de riesgo nutricional en funcién del nimero de nutrientes
con ingestas inferiores a 2/3 IDR (0-3 nutrientes< 2/3IDR bajo riesgo, 4-8 nutrientes<

2/3 riesgo moderado, >8 nutrientes< 2/3 riesgo grave).

Resultados: Un 49.3% de la poblacién adolescente de las Islas Baleares presentd un
riesgo nutricional moderado (ingestas <2/3 de IDR de entre 4 y 8 nutrientes). un 50.0%
en varones y 48.8% en mujeres. Ademas. un 18.6% de los adolescentes tuvieron un
riesgo grave (ingesta deficiente en mas de 8 nutrientes). un 13% en varones y 23.1% en
mujeres. Se observd. igualmente. que los adolescentes de 14-15 afos presentaron
riesgo nutricional grave el 22.2% de ellos. en tanto que este riesgo se presentd en el

11.1% de los adolescentes de 12-13 afios y en el 18.3% en el grupo de 16-17 afios.

Conclusion: La mitad de la poblacién adolescente de las Islas Baleares mostrd
deficiencias para 4-8 nutrientes. hecho que implica un riesgo nutricional moderado. El

grupo con mayor riesgo nutricional o grave fueron las adolescentes de 14-15 afios.

(Programa de Promocion de Investigacion Biomédica y Ciencias de la Salud. Proyectos

05/1276 y 08/1259).
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DETERMINANTES DE RIESGO NUTRICIONAL EN ADOLESCENTES DE LAS ISLAS
BALEARES (ESTUDIO OBIB. 2007-2008)

Llull R. Martinez E. Bibiloni MM. Tur JA

Grup de Nutricid Comunitaria i Estres Oxidatiu. Universitat de les Illes Balears. 07122

Palma de Mallorca.

Objetivo: Analizar los determinantes socio-demograficos y familiares que influyen en

el riesgo nutricional de los adolescentes de las Islas Baleares.

Material y métodos: Estudio transversal de nutricion en una muestra representativa
de la poblacion juvenil de las Islas Baleares (12-17 afios). Se clasifica la poblacién en
tres grupos de riesgo nutricional en funcidn del nimero de nutrientes con ingestas

inferiores a 2/3 de IDR (0-3 IDR bajo riesgo. 4-8 riesgo moderado. >8 riesgo grave).

Resultados: Un 49.3% de la poblacién adolescentes tiene ingestas de 4-8 nutrientes
por debajo los 2/3 de IDR. y un 23.1% en mujeres y 13% en varones tiene una ingesta
de menos de 2/3 IDR en mas de 8 nutrientes. Un elevado riesgo nutricional esta
relacionado con el consumo de tabaco. edad. el nivel educacional del padre. el lugar de
nacimiento. los anos que llevan viviendo en las Islas Baleares. nimero de comidas.

desayuno y dietas de adelgazamiento.

Conclusion: A medida que aumenta la edad de los adolescentes. el consumo de
tabaco. el bajo nivel educacional del padre. la procedencia de una region no
mediterranea. no realizar de 4-5 comidas al dia. no desayunar y realizar dieta de

adelgazamiento. implica un mayor riesgo de déficit nutricionales.

Proyecto financiado por el Ministerio de Sanidad y Consumo (ref.: FIS 05/1276).
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Fat quality among adolescents in the Balearic Islands (OBIB STUDY. 2007-2008)
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FAT QUALITY AMONG ADOLESCENTS IN THE BALEARIC ISLANDS (OBIB STUDY. 2007-
2008)

Llull R. Martinez E. Bibiloni MM. Tur JA

Community Nutrition Group and oxidative stress. Balearic Islands University 07122 Palma
de Mallorca.

Objective: Evaluate fat intake and fat quality in Balearic Island’s adolescents.

Material and methods: A cross-sectional nutritional survey (2007-2008) was carried out
among the Balearic Islands adolescents (12-17 years old; n=1231). Samples were classified
according to the island of origin (Palma de Mallorca (Mallorca’s capital). Mallorca.
Menorca and lbiza). Two non-consecutive 24 h recalls were used to assess usual energy
and nutrient intake. To evaluate fat quality intake we used the ratio PUFA+MUFA/SFA.

cholesterol intake/SFA.

Results: Contribution of total fat to energy intake was 39%. SFA 13.6 energy %. MUFA 17.3
energy % and PUFA energy 4.2 energy %. Contribution of total fat (39.4%). MUFA (17.6%)
and PUFA (4.3%) to energy intake were higher in girls. than boys (38.4%. 17.0% and 4.0%
respectively). Fat diet quality extracted from PUFA+MUFA/SFA was higher in girls (1.7)
than in boys (1.6). and the same occurred in cholesterol/SFA (boys = 58.8. girls =47.9).
Cholesterol intake was higher in boys (404mg) than in girls (331mg). Differences between
origins of Islands occurred in fat energy intake. being in Palma (39.4%) and Mallorca
(39.5%) higher than Menorca (38.0%) and Ibiza (36.7%). Highest contribution to fat energy
intake of girls was in Mallorca Island (40.6%). and the lowest in Ibiza (36.5%). Girls showed

the same patterns of fat quality in PUFA+MUFA/SFA and cholesterol/SFA in all Islands.

Conclusion: Total fat consumption is higher in Mediterranean countries (as Balearic
Islands) than in western countries due to consumption of olive oil. But fat intake from SFA
is higher than recommended. and that probably leads to a higher total fat intake. as MUFA
intake is correct. Girls showed higher fat. MUFA and PUFA intake but lower cholesterol

and SFA; and then a healthier fat intake quality than boys.
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(Program for Promotion of Biomedical Research and Health Sciences. Projects 05/1276 and

08/1259).

Table 1: Percentage of total fat. SFA. MUFA. PUFA and fat quality intake in Balearic
Island’s Adolescents.

Boys (n=426)

Girls (n=530)

Total(n=956)

% total fat energy intake* 38.4(6.9) 39.4(7.7) 39.0(7.3)
%SFA energy intake 13.6(3.7) 13.6(3.8) 13.6(3.7)
% MUFA energy intake* 17.0(3.7) 17.6(4.2) 17.3(4.0)
% PUFA energy intake* 4.0(1.4) 4.3(1.6) 4.2(1.5)
PUFA+MUFA/SFA* 1.6 (0.50) 1.7(0.57) 1.7 (0.54)

Colesterol total mg*
Cholesterol/energy M)
Cholesterol/SFA*

404.1(215.89)
40.9(19.09)
58.8(23.28)

331.0(170.58)
41.2(20.88)
47.9(18.12)

363.6(195.40)
41.1(20.09)
52.8(21.28)

206



Comunicaciones

Table 2. Percentage of total fat. SFA. MUFA. PUFA and fat quality intake in each Balearic Island (Palma. Mallorca. Menorca

and Ibiza)
Palma Mallorca Menorca Ibiza
Boys Girls Total Boys Girls Total Boys Girls Total Boys Girls Total
0,
Iﬁtt:kt:,'kiit energy 39.2(7.14) 39.6(7.75) 39.4(7.46) 38.3(6.81) 40.6(7.72) 39.5(7.40) 38.6(6.49) 38.0(6.80) 38.3(6.64) (37760) 36.5(7.1) 36.7(7.1)
%SFA energy intake 13.9(3.5) 13.1(3.77) 13.4(3.67) 13.4(3.72) 13.8(3.85) 13.6(3.80) 14.1(3.21) 13.6(3.72) 13.8(3.50) (143'14) 13.4(3.8) 13.4(3.9)
% MUFA energy intake***  17.4 (4.04) 18.2 (4.37) 17.8(4.23) 17.1(3.59) 18.2(4.14) 17.7(3.94) 16.8(3.77) 16.2(3.63) 16.5(3.69) (136'72) 15.6(3.9) 15.8(3.8)
% PUFA energy intake* 42(1.73) 42(1.32) 42(152) 4.1(1.38) 4.4(1.82) 43(1.64) 37(1.03) 4.0(1.57) 3.9(1.37) 3.8(13) 3.9(13) 3.9(1.3)
PUFA+MUFA/SFA** 16(0.53) 1.8(0.59) 1.7(0.48) 1.7(048) 1.7(0.56) 1.7(0.52) 15(0.38) 16(047) 16(044) 1.6(0.6) 1.6(0.6) 1.6(0.6)
Colesterol total m 427.4 325.4 372.6 387.9 3275 355.2 397.8 366.6 380.1 431.2 322.8 364.2
g (259.54)  (160.72)  (217.78)  (191.02)  (174.51)  (184.55)  (183.14)  (173.87)  (177.82)  (244.4)  (8169.4)  (207.4)
Cholesterolfenergy MJ 411 395 403 40.6 412 40.9 39.0 452 425 43, 40.8 41.9
8y (21.90) (19.24) (20.48) (18.47) (21.87) (20.37) (15.13) (22.35) (19.74) (19.1) (18.7) (18.8)
. 62.9 47.2 54.5 55.6 47.2 51.0 62.7 52.7 57.1 60. 47.2 52.4
Cholesterol/SFA
(26.81) (17.71) (23.67) (20.32) (17.42) (19.24) (24.14) (19.86) (22.28) (25.1) (19.2) (22.6)
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El sobrepeso y la obesidad han ido aumentando en los ultimos afios en la poblacién
infantil y juvenil, tanto a nivel nacional como en otros paises de Europa y demas partes del
mundo (29-31. 166). Por este motivo, se han realizado a nivel estatal estudios sobre los
patrones de alimentacidn de los nifios y adolescentes, preferencias alimentarias, factores
gue influyen en los patrones de consumo vy nivel nutricional (103-10, 123). En muchos de
ellos se han utilizado las mismas herramientas como son los Objetivos Nutricionales, la
comparacién con las guias dietéticas y la comparacién con las Ingestas Diarias

Recomendadas.

Las guias alimentarias necesitan estar basadas, tal y como se ha comentado
anteriormente, en evidencia cientifica sobre alimentacion y con el objetivo de asegurar un
estado de salud dptimo para la poblacidn a la que va dirigido. Esta base, a partir de la cual
se desarrollan, necesita incluir la evaluacion de la dieta y la ingesta nutricional existente y
compararla con los niveles éptimos recomendados. Asi, nuestros esfuerzos iran dirigidos a

disminuir las diferencias entre los habitos alimentarios actuales y los ideales (167).

1. Seguimiento de las guias dietéticas para la poblacion espaiiola por parte de los

adolescentes de las Islas Baleares

De acuerdo con las guias dietéticas para la poblacién espafiola, sélo uno de cada cinco
adolescentes de las Islas Baleares cumplen con las recomendaciones de consumo diario de
pan, cereales, patatas y vegetales. Sélo el 40% y el 19% respectivamente cumplen las
recomendaciones diarias en el caso de frutas y zumo de frutas y verduras, el resto
consume menos de lo recomendado o no las consume. El 50% de la poblacidon consume
menos pescado de lo recomendado, disminuyendo al 40% en el caso de los frutos secos.
En cuanto a leche y derivados lacteos, el 32% consume las cantidades adecuadas vy el resto
lo hace en exceso. Sélo el 20% cumple con las recomendaciones de consumo de aceite de

oliva.

211



Recapitulacién

La mayoria de la poblacién (80%) consume embutidos, derivados carnicos y carne roja en
exceso. Las legumbres y la carne blanca son los alimentos menos consumidos, pues

aproximadamente un 80% de los adolescentes consume menos de lo recomendado.

El consumo de dulces, refrescos, snacks no saludables, aceites diferentes al aceite de oliva,
mantequilla, pasteles y bolleria se consumen de forma elevada por parte denuestra

poblacidn, que en ningln caso se acerca al consumo ocasional recomendado.

Estos resultados concuerdan con los obtenidos en poblaciéon infantil y juvenil espafola del
Estudio EnKid (1998-2000): Moderado consumo de leche. elevado consumo de carne (en
nuestra poblacién embutidos y carne roja, pero no carne blanca) y bajo consumo de
pescado, frutas y vegetales (103). La misma tendencia fue descrita en nifios de regiones

no mediterrdneas (168) y en poblacién adulta (116).

En Europa también se obtienen resultados similares, ya que los adolescentes consumen
menos de la mitad de cantidad de frutas y verduras y menos de 2/3 de las cantidades
recomendadas de leche. Ademas, al igual que en nuestra poblaciéon, consumen mucha
mas carne, grasas y azucares de lo recomendado (33). En Estados Unidos, el consumo de
frutas y verduras es incluso mas bajo, descrito en una mediana de 1,2 raciones diarias en
adolescentes de frutas y vegetales juntos (169) mientras que en nuestra poblacién supone

2,5 raciones al dia.

Si se comparan dichos resultados con los obtenidos en la misma poblacidén en los afios
1999-2000 (Estudio ENIB) podemos observar que el consumo de pan, cereales, patatas,
agua, vegetales, fruta, aceite de oliva, pescado, carne blanca, frutos secos, azucares y
caramelos, carnes rojas y embutidos o productos carnicos ha descendido, mientras que las
bebidas azucaradas, snacks no saludables, mantequilla y aceites diferentes al aceite de
oliva, han aumentado en estos afios. Los derivados lacteos, aceite de oliva, huevos,

legumbres, pasteles y bolleria se ha mantenido el mismo nivel de consumo.

En este mismo estudio,pero en poblacién adulta,sevié que el consumo de frutas,

vegetales, pescado, huevos, legumbres, cereales y patatas se encontraban por debajo de
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las raciones recomendadas y el consumo de productos azucarados, azlcares y pasteles se
encontraba por encima de los recomendados. Resultados parecidosa nuestra poblacion,

se encontraron en el caso de leche y derivados lacteos, refrescos, pasteles y bolleria (72).

Los patrones de alimentacién descritos anteriormente entre la poblacidon de las Islas
Baleares, al igual que en otros articulos que evalian su adherencia a la Dieta
Mediterranea (170), pone de manifiesto un abandono progresivo de la misma. En otras
poblaciones mediterraneas, dentro del territorio espafiol se describen los mismos
resultados, especialmente entre la poblacién joven (171). Este abandono de la Dieta
Mediterrdnea conduce a un consumo mayor de alimentos ricos en calorias, pero bajos en
calidad de nutrientes, hecho que contribuye al incremento del sobrepeso y la obesidad
(134. 172). De todas formas, en otros estudios, se pone de manifiesto que los
adolescentes con sobrepeso y obesidad comen con mas frecuencia vegetales y frutas en

lugar de snacks ricos en grasas saturadas, azucar y sal (20. 21).

2. Cumplimiento de los objetivos nutricionales por parte de la poblacién adolescente de

las Islas Baleares (2007-2008)

Los adolescentes de las Islas Baleares no cumplen la mayoria de los Objetivos
Nutricionales propuestos para la poblacién espafola. Menos del 25% de ellos cumple con
los objetivos de fibra alimentaria, folato, yodo, grasas totales, grasas saturadas y
poliinsaturadas, hidratos de carbono, frutas y verduras. Sélo se cumplen las

recomendaciones para los acidos grasos monoinsaturados.

Por un lado, la ingesta de fibra alimentaria, el folato, yodo, grasas poliinsaturadas,
hidratos de carbono, frutas y verduras se encuentra por debajo de los niveles

recomendados en los objetivos nutricionales del 2010.

Mas del 90% de los adolescentes de las Islas Baleares no cumplen los objetivos para fibra
alimentaria y folatos. Es obvio que el bajo consumo de frutas, vegetales y hidratos de
carbono esta asociado a una baja ingesta de fibra y folatos, ya que la principal fuente de

fibra son los cereales (principalmente los integrales), frutas y vegetales y las fuentes

213



Recapitulacién

principales de folato son los vegetales verdes y los cereales. Estos resultados concuerdan
con los registrados en la poblacion espafiola (1998-200)(80), europea (69, 90, 173) y en
Estados Unidos (174).

Adem3d, menos del 20% de los adolescentes cumplen con los objetivos nutricionales del
2010 para el yodo. En estudios epidemioldgicos anteriores, la poblacién adulta de las Islas
Baleares también mostraba una deficiencia de yodo (45). Con estos datos, se puede
concluir que los habitos alimentarios de la poblacidn juegan un papel en el déficit de yodo,
aunque cabe destacar que tal vez también pueda reflejar errores en la conversién de
alimentos en nutrientes a partir de las tablas de composicidn de alimentos ya que no hay
mucha informacién disponible sobre el contenido de yodo de los alimentos y podria

depender de factores ambientales (175).

En el otro lado encontramos que las grasas totales y saturadas (media de consumo 39% vy
13,6% de la ingesta caldrica total respectivamente) se encuentran por encima de los
objetivos nutricionales del 2010. En los paises mediterraneos el consumo total de grasa en
adultos puede llegar al 25-40%, en muchos casos mayor que en los paises no
mediterraneos debido al consumo de aceite de oliva (176). Por dicho motivo, los
adolescentes de las Islas Baleares cumplen con los objetivos nutricionales de acidos grasos
monoinsaturados. Pero igualmente, el consumo de carne, embutidos, otras grasas de
adicidon (mantequilla, otros aceites) y la bolleria industrial, relacionados con la ingesta de
grasas saturadas, es elevado entre la poblacién adolescente de las Islas Baleares. Estos
resultados, en cuanto a ingesta de energia y macronutrientes, estan de acuerdo con el
resto de estudios realizados tanto a nivel nacional (103-105) como a nivel europeo (108-

113) ademas de los obtenidos en la poblacidn adulta de las Islas Baleares (45).

Existen diferencias en el cumplimiento de los Objetivos Nutricionales en funcién del sexo.
Las chicas consumen mas cantidad de acidos grasos poliinsaturados y vegetales y menos
colesterol que los chicos. En cambio, los chicos cumplen mejor con las recomendaciones

de grasa total, grasa monoinsaturada y micronutrientes como calcio y e yodo. En el resto
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de los nutrientes o alimentos (fibra alimentaria, hidratos de carbono, folato, sal, grasas

saturadas, caramelos, frutas y alcohol) no se detectan diferencias entre sexos.

Las chicas, en el presente estudio, muestran una ingesta energética menor a la de los
chicos, como ya se ha detectado en estudios anteriores y suelen presentar ingestas
inadecuadas mas habitualmente que en los varones debido a que, a pesar de que sus
necesidades energéticas son menores, sus requerimientos de micronutrientes son
superiores en algunos casos a las de los hombres (117). En estudios previos realizados en
la poblacién adulta de las Islas Baleares, las mujeres presentaron mejor cumplimiento de
los objetivos nutricionales que los hombres (45). Este hecho puede ser atribuido a un
mejor conocimiento y mayor concienciacidn sobre el peso corporal y estado de salud en la
poblacién femenina (125), aunque en nuestra poblacién puede que no esté totalmente
desarrollada (12 a 17 afios) ya que no es hasta los 14 afios cuando en los institutos de las

Islas Baleares se recibe informacion sobre nutricion humana (177).

El analisis de los patrones de alimentacién de los adolescentes fue usado para desarrollar
guias dietéticas especificas para la poblacion. Los adolescentes que consumian menos
grasas totales y grasas saturadas (consumo por debajo del cuartil inferior) y consumian
mas frutas y vegetales y fibra (consumo por encima del cuartil superior) mostraron mejor
cumplimiento de los objetivos nutricionales del 2010 para la poblacién espafola, que

aquellos que consumian mas grasas totales y saturadas y menos frutas y vegetales y fibra.

En conjunto. los adolescentes que consumian menos grasas totales y saturadas y mas
frutas y vegetales y fibra mostraron un patrén de consumo similar al recomendado en las
piramides nutricionales (34, 61) y en linea con el patréon de Dieta Mediterranea (60) y la

dieta tradicional de las Islas Baleares presente al comienzo del siglo XX (75).

El patron alimentario observado en la poblacién adulta de las Islas Baleares es parecida al
patrén alimentario mas saludable en adolescentes. Estos ultimos deben mejorar sus
patrén alimentario disminuyendo el consumo de carne y aumentando el consumo de

legumbres, pescado, fruta y vegetales.
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La promocidn de estos cambios en los patrones de consumo de los adolescentes de las
Islas Baleares pueden constituir una buena estrategia para corregir el abandono
progresivo de la Dieta Mediterranea en las poblaciones mas jovenes (73, 170). La elevada
disponibilidad de estos alimentos en las Islas Baleares hace posible la sostenibilidad de

dicho objetivo.

3. Cumplimiento de las Ingestas Diarias Recomendadas para la poblacién espanola. en

adolescente de las Islas Baleares

Las Ingestas Diarias Recomendadas representan la cantidad de nutrientes necesarios para
cumplir con los requerimientos nutriticionales de la mayoria de la poblacidn sana a la que

va dirigido, en este caso los adolescentes espafioles (52).

En el caso de proteinas, fésforo, selenio, tiamina, riboflavina, vitamina Bg, vitamina By,
vitamina C, niacina y pantoténico el porcentaje medio de la poblacién fue superior a las
IDR. Fueron especialmente elevados los porcentajes en el caso de proteinas (185%),
selenio (252%) y vitamina By, (221%). Resultados similares fueron encontrados en la
poblacion infantil-juvenil espafiola en los afios 1998-2000 (115). Los limites maximos
tolerables sélo estan descritos en el caso del selenio, pero no para la vitamina By, y
proteinas, que deberian ser estudiados y establecidos, ya que por ejemplo, un consumo
elevado de proteinas (como el que se esta llevando a cabo actualmente) a largo plazo

puede provocar dafios renales (178).

De todas formas, los bajos porcentajes de cumplimiento de las IDR de nutrientes como la
vitamina D (31,9%), calcio (52,00%), acido félico (59,9%), vitamina A (62,6%), yodo
(60,4%), magnesio (73,6%), vitamina E (81,6%), zinc (83,3%) y hierro (89,1%) son los mas
preocupantes, especialmente entre las mujeres, con ingestas inferiores a las de los

hombres.

Para evaluar mds precisamente el estado nutricional de los adolescentes de las lIslas
Baleares, se expresé la ingesta en porcentajes medios de adolescentes con IDR por debajo

de 2/3 y 1/3 de IDR. Se describieron porcentajes medios importantes por debajo de los
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2/3 de IDR en el caso de la vitamina D (80,6%), calcio (72,7%), acido félico (58,7%), yodo
(57,6%), vitamina A (54,1%), magnesio (40,1%), hierro (24,5%), zinc (29,7%), vitamina E
(33,6%) y vitamina C (28,5%). En el caso de magnesio, fosforo, calcio, hierro, vitamina B,
vitamina D y acido pantoténico, las chicas presentaban ingestas mas bajas que los chicos.
Si observamos el porcentaje medio de adolescentes con ingestas por debajo de 1/3 de las
IDR encontramos: vitamina D (52,0%), calcio (16,6%), yodo (14%), vitamina A (17,5%),

vitamina C (10%) y acido fdlico (15,3%; pero con 18,1% en chicas).

En el estudio realizado en poblacion infantil y juvenil espafiola entre los afios 1998-2000,
se describieron muy bajas ingestas (<1/3 de las IDR) en el caso vitamina D (42%), acido
folico (10% en chicas) y bajas ingestas (<2/3 de las IDR) en el caso de vitamina A (60%),
vitamina E (54%), folato (58% de las chicas) y en menor proporcion hierro (23% de las
chicas), vitamina C (8%), magnesio (4,5%), calcio (5% en chicas) y vitamina B6 (5% en

chicas) (104).

Si comparamos ambos estudios, nuestra poblacién muestra peores resultados en todos
los nutrientes descritos y aparecen nuevas deficiencias como el yodo. En las dos
poblaciones las chicas tienen peores ingestas en calcio, vitamina D, magnesio y hierro que
en los chicos. En el caso del acido félico, en nuestro estudio, no se encontraron diferencias

entre sexos.

En estudios realizados en Europa, los resultados fueron similares a los nuestros (33, 46,
122). En algunos nutrientes como niacina y magnesio nuestra poblacion presenta ingestas
inferiores que en el resto de Europa, en cambio en el caso de acido pantoténico,
riboflavina, vitamina By, vitamina Bg y cobre, las ingestas son superiores en nuestra
poblacién. En el caso de vitamina C, tiamina, vitamina D, calcio, fésforo, potasio y sodio,

los resultados son similares a los observados en Europa.

Para estimar el riesgo nutricional, se dividieron los sujetos en tres grupos en funcién del
numero de nutrientes con un porcentaje de ingesta inferior a los dos tercios de las IDR,

procedimiento descrito previamente (104). Un 18% de la poblacién adolescente de las
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Islas Baleares presentd ingestas inferiores a 2/3 de las IDR en mas de 8 nutrientes. Mas de
la mitad de la poblacién juvenil de las Islas Baleares presenté un elevado riesgo
nutricional. Igual a lo registrado en otros estudios (104), el mayor riesgo nutricional fue

detectado en chicas de 14-15 afios.

4. Determinantes del riesgo nutricional en la poblacién adolescente de las Islas

Baleares.

Los factores que influyen sobre el riesgo nutricional de los adolescentes sélo se han
evaluado en un estudio a nivel nacional durante los afios 1998-2000 (17). En el presente
estudio, la forma de clasificar a los adolescentes en bajo, medio y alto riesgo, se ha hecho
siguiendo las mismas bases cientificas que en el estudio anterior (17) suponiendo que a
partir de 3 nutrientes con una ingesta media inferior a las dos terceras partes de las
Ingestas Diarias Recomendadas supone un elevado riesgo nutricional. Este hecho sélo
debe valorarse como una estimacién del riesgo y no como un riesgo real ya que, como se
ha comentado con anterioridad, las IDR son unos niveles suficientemente elevados para
cubrir las necesidades de la mayoria de |la poblacién sana. A pesar de ello, en la mayoria
de estudios a nivel europeo se utilizan estos valores, menos en algunos casos en los que se
utiliza el requerimiento medio estimado (44). Para unificar criterios, se estadn llevando a
cabo estudios para, en un futuro, poder evaluar de manera conjunta y comparable las

necesidades nutricionales de los adolescentes en el marco europeo.

Pero si podemos evaluar qué aspectos socioecondmicos, ambientales y de habitos
alimentarios pueden contribuir a que los adolescentes se encuentren en una situacion de

riesgo nutricional que, posteriormente, se podra manifestar en su estado de salud.

El sexo es un determinante importante, ya que las chicas presentan un 47% de riesgo
mayor que los chicos, tal y como se ha descrito en otros estudios (17). La edad en nuestro
estudio, no es un hecho que importante a diferencia de los mismo estudios sefialados
antes, donde el mayor porcentaje de riesgo nutricional se encontraba en las chicas entre

14 alos 24 afios (17).
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El nivel socioeconémico y educativo de los padres fue también evaluado. Un nivel
educativo elevado en el padre reducia el riesgo nutricional en un 32% (p=0.04) tras
ajustarlo por edad y sexo y un nivel educativo alto en la madre lo reducia en un 30%
(p=0,07), aunque el nivel del padre era mas importante. Estos resultados discrepan con
otros (17,22,25) donde el nivel educativo de la madre era mas predictivo de riesgo
nutricional, aunque otros estudios obtuvieron resultados similares a los presentados en
nuestro analisis (26). La influencia del nivel educativo de los padres en el riesgo nutricional

es dependiente de la clase social.

En nuestra muestra, ser originario de una zona no Mediterrdnea incrementa el riesgo
nutricional en un 63% comparado con los que viven en una zona Mediterranea. Vivir en
Menorca o Ibiza, disminuye el riesgo nutricional en un 56% y un 57% respectivamente,

posiblemente por un mayor seguimiento de la Dieta Mediterrdnea en estas islas.

Estudios recientes demuestran que nifos con sobrepeso y obesidad tienen una menor
adherencia a la dieta Mediterranea (27), En nuestro estudio. los nifios con sobrepeso y
obesidad tienen un 60% y un 106% mas de posibilidades de presentar un riesgo

nutricional elevado.

Ademas del IMC, el indice Cintura-Cadera ha demostrado ser un predictor apropiado y
efectivo del sobrepeso y la obesidad en nifios espafioles (24). Nuestros resultados indican
que adolescentes con un indice cintura-cadera igual o superior a 0,51 en chicos y a 0,5 en

chicas, incrementa el riesgo nutricional en un 148% (OR=2,48, 95%Cl=1,09-5,68; p=0,03).

En cuanto a habitos alimentarios, no desayunar y “estar a dieta”, suponen un elevado
riesgo nutricional independientemente de la clase social y se obtuvieron los mismos
resultados en estudios previos realizados en adolescentes (27,28). En estudios con nifios y
adolescentes de Estados Unidos, aquellos que desayunaban, independientemente de la
calidad del desayuno, presentaban un perfil nutricional superior que aquellos que se

saltaban el desayuno (28). El nimero de comidas al dia también es un factor importante.
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Realizar 4 o0 mas comidas al dia, disminuye el riesgo nutricional, al menos en un 56%, en

comparacién con aquellos que realizan sélo 1-3 comidas al dia.

En cuanto a las distracciones durante las comidas, aquellos que miran la televisiéon durante
las mismas presentan un riesgo nutricional superior; en cambio, el hecho de no haber

distracciones es un factor protector.

En cuanto a hdbitos saludables, fumar supone un importante determinante de riesgo
nutricional, con un OR=2,68 y un intervalo de confianza entre 1,20 y 6,00; por tanto, el
peligro podia llegar a ser muy elevado. No se encontrd influencia de las horas de suefio

sobre el riesgo nutricional, como si se hallé en otros estudios espafioles (17).

Por ultimo, se evalud el tiempo dedicado a realizar actividad fisica o actividades
sedentarias como ver la televisidn o conectarse a internet. La actividad fisica se ha
relacionado con la edad, el sexo, el nivel educacional de los padres, nivel profesional y
baja calidad de la dieta (30). En nuestro estudio, los adolescentes que pertenecian al
grupo “ligeramente activos” presentaban un 82% mas de posibilidades de tener un
elevado riesgo nutricional comparado con los que eran “muy activos”, ajustado por edad y
sexo; resultados similares a otros estudios espafioles (17). No obstante, al ajustar por
clase social, las diferencias estadisticas desaparecieron; por tanto, la asociacidn entre
actividad fisica y riesgo nutricional depende de la clase social: A mayor clase social, mas
actividad fisica, lo que concuerda con otros datos publicados (30). Por otro lado, en
Estados Unidos se describié que cuantas menos horas dedicadas a mirar la televisidn,
mejor calidad de la dieta (31), cosa que también ocurre en nuestro estudio, ademas de las

horas dedicadas a juegos sedentarios (ordenador, videojuegos, internet, etc...).

5. Diferencias en el grado de seguimiento de las guias alimenarias para la poblacién

espanola de los adolescentes de las Islas Baleares en funcién de su lugar de origen

Diversos estudios en Estados Unidos mostraron que algunos estilos de vida como fumar,
padecer hipertensién o elevado riesgo cardiovascular y el IMC eran menores en

inmigrantes que en los propios nativos. Pero, a medida que aumentaba el tiempo de
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residencia y el proceso de asimilacién de la cultura, también lo hacian los aspectos antes
comentados (20-24). También se observd que, tras ajustar por sexo, edad, etnia, nivel
socioecondmico y otros determinantes, la primera generacién de nifios inmigrantes tenia
un 26% menos de probabilidades de padecer obesidad que los nifios nacidos en Estados
Unidos (25). En los Paises Bajos, se mostrd lo contrario, que los niflos inmigrantes
presentaban mayor prevalencia de sobrepeso y obesidad que los propios del pais (26). Las
mismas diferencias se han encontrado en el consumo alimentario entre inmigrantes y
nativos, dependiendo del lugar de origen y el lugar de acogida (27-29) y del mismo modo,
los habitos alimentarios de los inmigrantes se han ido modificando a lo largo del tiempo

(30).

En nuestra poblaciéon, en primer lugar cabe destacar el elevado porcentaje de
adolescentes de América Latina, en total 130, en comparacién con los de otra
procedencia, que fueron 83. Por este motivo se han evaluado como otro grupo aparte,

detectandose diferencias entre los habitos alimentarios.

La diferencia mds importante es que los adolescentes provenientes de paises
Mediterraneos, al igual que los nativos de las Islas Baleares, realizan cuatro, cinco o mas
comidas al dia con mayor frecuencia que aquellos provienen de paises no Mediterraneos,
los cuales realizan en mayor proporcién una a tres comidas al dia. El hecho de realizar mas
comidas al dia estd relacionado con una mejor calidad de la dieta (31,32) y tal y como ya
hemos visto antes, con un menor riesgo nutricional. Ademds, desayunan con mayor
frecuencia que los originarios de paises no Mediterraneos. A esto se suma que aquellos
provenientes de paises no Mediterrdneos consumen mds caramelos y snacks no

saludables que los adolescentes de origen Mediterraneo.

Un hecho curioso es que los adolescentes de las Islas Baleares comen algo a media
mafiana en mayor proporcién que el resto; ocurriendo lo mismo en el caso de los
adolescentes de América Latina con la merienda de la tarde. Estos ultimos, ademas, cenan

en mucha menor proporcion que el resto.
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Los adolescentes que provienen de América Latina consumen mas cereales, legumbres y
carne (roja o blanca) que los espafioles (incluyendo también los de las Islas Baleares) pero
también muestran un mas elevado consumo de caramelos o dulces y refrescos, lo que
concuerda con lo descrito en otros estudios (33). En cambio, los espafioles y los originarios
de las Islas Baleares consumen mas vegetales, aceite de oliva y agua que el resto. Los
adolescentes de las Islas Baleares comen mds embutidos o derivados cdrnicos que
cualquier otro grupo. Entre los adolescentes de las Islas Baleares y del resto de Espaiia se
observan resultados similares, excepto para el pescado, que, curiosamente los primeros

consumen menos que los provenientes de otras regiones de Espafia.

Los adolescentes que provienen de paises Mediterraneos consumen mas aceite de oliva,
agua y embutidos o derivados carnicos que aquellos de origen no Mediterrdneo y éstos
ultimos consumen mas carne (roja o blanca), vegetales y bebidas azucaradas que los

anteriores.

A medida que aumenta el tiempo de residencia en las Islas Baleares, la dieta de los
inmigrantes se va modificando, puesto que se incrementa el consumo de aceite de oliva 'y
disminuye el consume de caramelos, bebidas azucaradas y cereales, independientemente
del beneficio de dichos alimentos, tal y como ya se ha descrito en otros estudios (20-24)

para su salud.

6. Patrones de consumo y adherencia a la dieta mediterrania en las diferentes islas que
componen la comunidad auténoma de las Islas Baleares en la poblacion

adolescente.

Las Islas Baleares estdan compuestas, geograficamente, por cinco islas mayores y otros
islotes menores, de las que han sido incluidas en el estudio cuatro de ellas, por tratarse de
ser donde se acumula la poblacién: Mallorca, Menorca e Ibiza-Formentera (estas dos
Ultimas constituyen una unidad, tanto por su proximidad geografica, como por sus
similares costumbres). Entre ellas difieren en cuanto a superficie, poblacion y conectividad

entre otros factores, aunque presentan el mismo patrén de dieta.
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En conjunto, nuestra poblacidn, al igual que otros estudios realizados en Espaiia (29) y en
Europa (30-31) presenta un consumo por debajo de lo recomendado en hidratos de
carbono y elevados de proteinas, monosacdridos (que no debe ser superior del 10% de la

ingesta energética total), grasas totales, grasas saturadas y colesterol (21,32).

En Mallorca, la isla mas grande y poblada (aproximadamente el 80% del conjunto de las
Islas Baleares) los adolescentes presentan el mayor consumo de grasas totales y MUFA vy
el menor en cuanto a fibra que el resto de las islas. Los adolescentes de Menorca,

presentan una ingesta bastante superior de proteinas de origen vegetal que el resto.

En cuanto a micronutrientes, los adolescentes de Menorca tienen ingestas superiores
respecto a los de otras islas para magnesio, calcio y dacido félico, seguido de lIbiza-
Formentera y finalmente, Mallorca. En esta ultima, los adolescentes presentan mas

deficiencias que en las otras dos.

En cuanto a consumo de alimentos, los adolescentes de Menorca consumen mas fruta que
el resto y en Mallorca es superior el consumo de snacks no saludables, bebidas azucaradas

y carne roja.

Finalmente, a pesar de que no es encontraron diferencias estadisticamente significativas
en el nivel de adherencia a la dieta Mediterrdnea a través del test Kidmed, si que se
observé que Mallorca era la isla con mayor proporcién de adolescentes con baja
adherencia a la Dieta Mediterranea y Menorca, la que tenia mayor proporcion de

adolescentes con buena adherencia.

Con estos resultados, podemos apuntar que parece ser que Menorca, una de las islas de
menor tamafio y menos poblada es la que preserva mejor los patrones de la Dieta

Mediterranea y presenta menos deficiencias nutricionales.

La adherencia a la dieta Mediterranea de los adolescentes de las Islas Baleares es mayor
cuanto mejor nivel educativo de la madre, mas actividad fisica y menor consumo de

alcohol y tabaco (33). En adultos, la edad y el nivel educativo se han descrito como
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determinantes de la adherencia a la Dieta Mediterranea (39) pero, en ninguno de los

casos, se han reportado datos sobre la situacidn de cada una de las islas.

Influencias externas como el porcentaje de poblacién inmigrante (a pesar de que
determinados estudios en las Islas Baleares no encontraron diferencias entre el origen de
la poblacidn y la adherencia a la Dieta Mediterrdnea (38)), el turismo (descrito también en
otras islas Mediterrdneas como Malta y Cerdefia en adultos (40)), mayor aislamiento o
mejor conservacién de las tradiciones, pueden ser factores que influyan en una mayor

adherencia a la Dieta Mediterranea.
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Los adolescentes de las Islas Baleares muestran, en general, un abandono de la
Dieta Mediterrdanea y una alimentacion alejada de la distribucién descrita en la
pirdmide alimentaria. Como consecuencia de ello, se alejan de los niveles
recomendados de ingestas diarias de nutrientes y presentan un elevado riesgo

nutricional, aunque con diferente incidencia en cada una de las islas.

La poblacién adolescente de las Islas Baleares presenta un consumo bajo de
vegetales, fruta y zumos de fruta, frutos secos, pescado, carne blanca y legumbres.
Un consumo medio de pan, cereales, patata, agua, huevos, leche y derivados
l[acteos y un consumo alto de carne roja, embutidos y derivados carnicos, dulces,

refrescos, snacks no saludables, mantequilla y otras grasas, pasteles y bolleria.

Los adolescentes de las Islas Baleares no cumplen con la mayoria de los objetivos
nutricionales: Presentan un consumo o ingesta mas bajo de hidratos de carbono,
fibra, acidos grasos poliinsaturados, folato, yodo, fruta y verduras y un consumo
superior a las recomendaciones para proteinas, grasas totales y grasas saturadas.

Sélo cumplen con los objetivos nutricionales de acidos grasos monoinsaturados.

Los adolescentes de las Islas Baleares que consumen menos grasas totales y
saturadas y mas fibra, fruta y verduras son los que muestran mejor cumplimiento
con los objetivos nutricionales descritos para la poblacidn espafiola y, por tanto, su
patréon de consumo es similar al descrito en las piramides alimentarias y se

encuentra en consonancia con la Dieta Mediterranea.

La poblacién adolescente de las Islas Baleares presenta ingestas superiores a las
recomendadas para selenio y vitamina By, y muy inferiores a las recomendadas

para vitamina D, calcio, yodo, vitamina A y 4cido fdlico.

Un 18% de la poblacion adolescente de las Islas Baleares presenta ingestas
inferiores a los 2/3 de las IDR en mas de ocho nutrientes. Mas de la mitad de la
poblacién juvenil de las Islas Baleares presenta un elevado riesgo nutricional. El

mayor riesgo nutricional se detecta en chicas de 14-15 afios.
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7.

10.

11.

Tras ajustar por sexo. edad y clase social, las variables asociadas a un elevado
riesgo nutricional son ser de origen no-mediterraneo, no desayunar, realizar dieta
de adelgazamiento, mirar la televisidon durante las comidas, fumar, dedicar mucho
tiempo a los juegos sedentarios o a mirar la television, tener sobrepeso u obesidad
y poseer un Indice Cintura-Altura superior a 0,51 en el caso de los chicos y 0,50 en
las chicas. Son factores protectores vivir en Menorca o |biza-Formentera, realizar

4-5 o mas comidas al dia y no distraerse durante las comidas.

Existen diferencias en los patrones de consumo entre chicos y chicas. En general,
las mujeres cumplen mejor con los objetivos nutricionales y las guias alimentarias,
pero presentan un menor consumo de hidratos de carbono e ingestas inferiores de
magnesio, fésforo, calcio, yodo, hierro, vitamina B;;, vitamina D y 4&cido

pantoténico.

Los adolescentes originarios de paises Mediterrdneos, al igual que los nativos de
las Islas Baleares, realizan cuatro, cinco o mas comidas al dia y desayunan con mas
frecuencia que aquellos provienen de paises no Mediterraneos. Estos ultimos, en

cambio, consumen mas caramelos y snacks no saludables.

Existen diferencias en los patrones de consumo de los adolescentes en funcion del
pais de origen. Los adolescentes que provienen de América Latina consumen mas
cereales, legumbres y carne (roja o blanca) que los espafioles (incluyendo también
los de las Islas Baleares) pero tambiénun elevado consumo de caramelos, dulces y
refrescos. En cambio, los espafioles y los de las Islas Baleares consumen mas
vegetales, aceite de oliva y agua. Los adolescentes de las Islas Baleares comen mas

embutidos o derivados carnicos que cualquier otro grupo.

Los adolescentes que provienen de paises Mediterrdneos consumen mas aceite de
oliva, agua y embutidos o derivados carnicos que aquellos de origen no
Mediterraneo, los cuales consumen mas carne (roja o blanca), vegetales y

refrescos.
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12. A medida que aumenta el tiempo de residencia en las Islas Baleares, la dieta de los
inmigrantes se va asemejando al de los autdctonos, pues se incrementa el
consumo de aceite de oliva y disminuye el consume de caramelos, bebidas

azucaradas y cereales.

13. Los adolescentes de Menorca e lbiza-Formentera presentan mejor ingesta
dietética, patron de consumo y adherencia a la Dieta Mediterrdnea que los de

Mallorca, la isla mas grande y poblada.
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