Universitat de les
Illes Balears

Grup de Recerca en Nutrici6 Comunitaria i Estrés Oxidatit
Departament de Biologia Fonamental i Ciéncies de la Sa

Laboratori de Ciéncies de I'Activitat Fisice
i

Grupo CB12/03/30038

QUALITAT DE LADIETA EN JUGADORS DE BASQUET
AMATEURS A LA CIUTAT DE BARCELO NA

Memoria per a optar al Grau de

Doctor per la Universitat de les llles Balears
Programa de Doctorat Interuniversitari en Nutrici6 Humana amb Mencic
'Excel-1éncia del Ministeri d’Educacio i Ciencia (ref. n MEE2011-0222)
del Departament de Biologia Fonamental i Ciencies de la
Presentada per

EULALIA VIDAL GARCIA

Palma, maig de 2014









La interessada

Eulalia Vidal Garcia

Amb el vist-i-plau dels Directors

Dr. Josep Antoni Tur Mari
Catedratic d’Universitat,
Area de Fisiologia

Dra. Maria del Mar Bibiloni Esteva
P(ofessora Associada
Area de Fisiologia









“La nostra recompensa es troba en
I'esfor¢ i no en el resultat. Un esforg
total €s una victoria completa”.

Mahatma Gandh{1869-1948)
Politic i pensador indi












Agraiments

En el moment que decideixes iniciar un projecte com és la tesi, saps que no sera un cami
planer i que al llarg d’aquest procés hi hauran molts moments de dificultat que sola o
acompanyada hauras de superar, pero el millor de tot és I'aprenentatge que fas tan a
nivell professional com personal. L’esforg, la dedicacio i la perseveranca han estat claus
en aquest cami, pero també ho ha estat 'acompanyament que d’'una manera o una altra
han fet els que han estat al meu costat. Per aixo vull aprofitar la ocasio per fer uns

agraiments:

Al meu director de Tesi, el Dr. Josep A. Tur, per acceptar-me a realitzar aguesta Tesi
doctoral sota la seva direccio i a la meva coodirectora, la Dra. Maria del Mar Bibiloni
per la seva dedicacid, correccions, comentaris i sobretot la seva paciencia; sense ells no

hagués pogut tirar endavant aquesta tesi.

Als meus pares Montserrat i Vidal, pel seu suport incondicional al llarg del temps i per

recolzar-me en totes les meves decisions. Als meus germans Montserrat, Vidal, Marcal,
els meus cunyats Joan Enric i Rosa Maria i als meus nebots, Marc, Pau, Vidal i Oriol
per ser-hi i recolzar-me en aquest projecte. Moltes gracies.

Als meus companys de feina, que m’han donat suport al llarg de tot el recorregut, en
especial el Xavier, la Maria, la Miriam, la Natalia i la Isabel, per haver estat al meu
costat compartint els bons i no tant bons moments. Moltes gracies per ser-hi. Donar les
gracies al gran nombre d’amics i amigues que tinc, i que no citaré per no deixar-me’n
algun/a; gracies per preguntar i interessar-vos per com estaven anant les coses i haver

aguantat alguns dels moments de dificultat.

A la Institucio a la que pertanyo, Facultat de Ciéncies de la Salut Blanquerna-URL, per
concedir-me un quadrimestre sabatic per poder dedicar-me plenament a la realitzacio de

la tesi.

| per acabar, demanar disculpes a aquelles persones que involuntariament hagi pogut

obviar en aquest capitol d’agraiments. A tots, moltes gracies.






index/ Index

Abreviatures/Abbreviations

Resum/ResumenSummary

Llistat d’articles originalsList of original papers

I. Introduccié

1. Habits alimentaris
1.1.Evolucié i canvis dels habits alimentaris
1.2. Avaluacio dels habits alimentaris
1.3. Consequencies dels canvis en els habits alimentaris
2. Dieta Mediterrania com a patr6 de dieta saludable
2.1. Antecedents i situacid actual
2.2.index de qualitat de la dieta. Adheréncia a la Dieta Mediterrania
2.3.Recomanacions nutricionals: Ingestes recomanades, Objectius
nutricionals i Guies alimentaries
2.3.1. Ingestes recomanades
2.3.2. Objectius nutricionals
2.3.3. Guies alimentaries
2.4. Capacitat antioxidant de la Dieta Mediterrania
3. Hidratacio
4. Normopes, sobrepes i obesitat
4.1. Definicions i diagnostic
4.2.Metodes per a determinar la composicié corporal
4.3.Métodes per a determinar el Greix Corporal (GC)
4.3.1. index de massa corporal
4.3.2. Plecs cutanis
4.3.3. Perimetre de cintura
4.4.Prevalenca de sobrepeés i obesitat

5. L'etapa adulta

Xi

XVii

11
16
16

26
27
32
35
40
46
50
50
50
51
52
53
54
54
58

20



I. Hipotesi i Objectius 59

1. Hipotesi 61
2. Objectius Generals 61
3. Objectius Especifics 62
[ll. Material i Métodes 63
1. Estudi sobre la qualitat de la dieta d’un grup de jugadors de basquet amateurs
a la ciutat de Barcelona. 65
1.1. Plantejament general 65
1.2. Selecci6 dels participants, reclutament i parovacio 65
1.3.Variables de I'estudi 66
1.3.1. Dades sociodemografiques i estil de vida 66
1.3.2. Antropometria 66
1.3.2.1.Mesures antropometriques 67
1.3.2.2.Indicadors antropometrics 68
1.3.3. Avaluacio dietética 69

1.4.Determinacio de la prevalenga de normopés amb excés de greix corporal

i sobrepés amb una massa muscular incrementada 70

1.5. Avaluacio dels patrons dietétics 71
1.5.1. Calcul de I'adherencia a la Dieta Mediterrania 71

IV. Resultats i discussio 73

Manuscrit I. Body composition and fat distribution among amateur basket

players living in Barcelona, a Mediterranean region. 75

Manuscrit 1. Antioxidant intake among amateur basketball players in

Barcelona. 97

Manuscrit Ill. Adherence to the Mediterranean diet among Barcelona’s

amateur basketball players. 117



Manuscrit V. Hydration habits before, during and after training and
competition days among amateur basketball players living in Barcelona, a

Mediterranean region. 141

Manuscrit V.Compliance with the 2010 Nutritional Objectives for Spanish

Population in amateur basketball players. 161

Manuscrit VI. Adherence to the Mediterranean diet among the Spanish

population: a systematic review. 185

V. Recapitulacié 213

1. Prevalenca de normopes, sobrepés i obesitat i composicio corporal dels
subjectes. 215

2. Adherencia a la Dieta Mediterrania (DM) dels jugadors de basquet
amateurs a la ciutat de Barcelona. 218

3. Compliment dels Objectius Nutricionals per a la poblacié espanyola (2010)

entre els jugadors amateurs de basquet a la ciutat de Barcelona. 219
4. Compliment de les recomanacions alimentaries de la SENC 2004. 220
5. Nivell i qualitat antioxidant de la dieta. 222

6. Pautes d’hidratacio abans, durant i despres d’'un entrenament i d’'un partit
de basquet. 223

VI. Conclusions 227

VII. Bibliografia 231












Abreviatures / Abbreviations

Organitzacions, altres entitats i activitats / Organizations, other entities and

Activities

Catala / Catalan

AESAN
FEMEDE
FEN

FESNAD

GREC

INE
MAGRAMA
MAPA
OMS
SEEDO

SENC

Anglés / English

ACSM
CFB
EFSA
FAO

FEMEDE

Agéncia Espanyola de Seguretat Alimentaria i Nutricio
Federacio Espanyola de Medicina de I'Esport
Fundacié Espanyola de Nutricié

Federacio Espanyola de Societats de Nutricio, Alimentacio i
Dietética

Grup Espanyol de Cineantropometria

Institut Nacional d’Estadistica

Ministeri d’Agricultura, Alimentacio i Medi Ambient
Ministeri d’Agricultura, Pesca i Alimentacio
Organitzacio Mundial de la Salut

Societat Espanyola per a I'Estudi de I'Obesitat

Societat Espanyola de Nutrici6 Comunitaria

American College Sport Medicine
Catalan Federation of Basketball
European Food Safety Authority
Food and Agriculture Organization

Spanish Federation of Sport Medicine



Abreviatures / Abbreviations

FEN Nutrition Spanish Federation

FNB-IOM Food and Nutrition Board of the American Institute of Medicine
ISAK International Society for Advancement of Kinanthropometry
NATA National Athletic Trainers Association

NIH National Institute of Health

SEEDO Spanish Society for the Study of Obesity

SENC Spanish Society of Community Nutrition

WHO World Health Organization

Vi



Abreviatures / Abbreviations

Termes técnics / Technical terms

Catala / Catalan

AF
AGMI
AGPI
AGS
DC
DM
IQD
ENIDE
ENS
ENCAT
ENNA
EPF
EPIC
FNPE
GC
ICM

ICT

IDR
IMC

IMG

Activitat Fisica

Acids grassos mono insaturats

Acids grassos poliinsaturats

Acids grassos saturats

Densitat corporal

Dieta Mediterrania

index de qualitat de la dieta

Enquestes Nacionals d’'Ingesta Dietética

Enquesta Nacional de Salut

Enquestes Nutricionals de la poblacié catalana
Estudis Nacionals de Nutricio i Alimentacio

Enquestes de pressupostos familiars

Estudi Prospectiu Europeu sobre Dieta, Cancer i Salut
Fonts Alimentaries de Nutrients en la Poblacié Espanyola
Greix Corporal

index cintura:maluc

index cintura: talla

Ingestes energetiques

Ingesta Diaries Recomanades

index de Massa Corporal

index de massa grassa

Vii



Abreviatures / Abbreviations

KIDMED index de Qualitat de la Dieta Mediterrania

MM Massa Muscular

MME Massa Muscular esqueletica

PREDIMED Prevencio Dieta Mediterrania

QFC Questionari de frequéncia de consum d’aliments
SUN Seguiment Universitat de Navarra

T™MB Taxa metabolica basal

Anglés / English

AFAD-A Adiposity & Fat Distribution for adolescents
BF Body fat

BMI Body mass index

BMR Basal metabolic rate

DAQS Dietary Antioxidant Quality Score

El Energy intake

ENCAT Nutritional Surveys in Catalonia

ENIDE National Survey of Dietary Intake

EPIC European Prospective Investigation into Cancer and Nutrition
FFM Fat-free mass

FFQ Food-frequency questionnaire

FM Fat mass

FMI Fat mass index

KIDMED Mediterranean Diet Quality Index in children and adolescents

viii



Abreviatures / Abbreviations

MAI

MD

MDS

MDP

MS

MUFA

NHANES

PUFA

RDA

RDI

RNI

SD

SFA

wC

WHR

WHtR

Mediterranean Adequacy Index
The Mediterranean diet
Mediterranean Dietary Score
Mediterranean Diet Pattern
Metabolic syndrome
Monoinsaturate Fatty Acid

National Health and Nutrition Examination Survey
Polinsaturatefatty acid
Recommended Dietary Allowances
Recommendation Dietary Intakes
Recommended Nutritional Intakes
Standard deviation

Saturate fatty acid

Waist circumference

Waist-to-hip ratio

Waist-to-height ratio












QUALITAT DE LA DIETA EN JUGADORS DE BASQUET AMATEURS
A LA CIUTAT DE BARCELONA

Universitat de les
Illes Balears

Tesi doctoral, Eulalia Vidal Garcia, Departament de Biologia Fonamental i Ciéncies de
la Salut, Laboratori de Ciencies de I'Activitat Fisica, Grup de Recerca en Nutrici
Comunitaria i Estrés Oxidatiu, Universitat de les llles Balears i CIBERobn, Palma de

Mallorca.

Resum

Els habits alimentaris d’una poblacié constitueixen un factor determinant del seu estat
de salut i uns mals habits alimentaris es relacionen amb nombroses malalties d’elevada
prevalenca i mortalitat. Els habits alimentaris dels joves s’han d’analitzar en el context
en qué es produeixen i vindran marcats per unes formes concretes de produccio i
distribucié alimentaria, alhora que determinats també per una cultura i uns valors
representatius de la societat on hi viuen. El paper de la nutrici6 humana en la salut de les
poblacions constitueix actualment una de les grans arees de recerca i de politica

sanitaria en els paisos desenvolupats.

La qualitat de la dieta ve determinada per les conductes o habits alimentaris que té cada
persona i que originen tan a lI'ambit social com familiar. Uns habits alimentaris
incorrectes, juntament amb una manca d’activitat fisica, son els responsables de la
majoria de les malalties no transmissibles com I'obesitat, les patologies cardiovasculars,
anéemies, etc. Coneixer quins son els habits alimentaris i la qualitat de la dieta sera
imprescindible per a poder planificar politiques de promocio de la salut i de prevencio
de mudltiples patologies. Cap dieta posseeix, en si mateixa, una bona qualitat, pero si hi
ha un model o patro de dieta que, a través de I'evidencia cientifica, ha demostrat aportar
beneficis i sobretot exercir un paper protector o preventiu de moltes malalties; aquest és
el patr6 de dieta Mediterrania, a partir de la qual s’han basat diverses politiques

saludables.

L’objectiu general d’aquesta tesi doctoral €s avaluar la qualitat de la dieta, habits
alimentaris i composicié corporal d’'un grup de jugadors/es amateur de basquet, d’entre
18 29 anys, a la ciutat de Barcelona.
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La prevalenca de sobrepés (IMC 25-29.9 Ky/inobesitat (IMG30 kg/nf) en els
jugadors de basquet amateur a la Ciutat de Barcelona és del 16.9% i del 1.3%,
respectivament, tot i que el 7.3% i el 6.6% que tenien normopés no mostraven excés de

greix, ni presentaven risc cardiovascular.

L’adheréncia a la Dieta Mediterrania fou del 53.4% (homes als 53.9% i 55.8% a les
dones). Més del 80% complien les recomanacions per a sal, dol¢os i ingestes d’alcohol i
nomeés hi hagué diferéncies entre genere pel que fa a fibra, folats i carbohidrats totals,
amb millor compliment als homes que a les dones. El 61.4% complien les
recomanacions de consum per a lactics, 37.9% per a llegums, 31.4% per a vegetals,
22,85% per a peix, carns baixes en greix i ous, 19.3% per a fruits secs, 12.9% per a oli
d’oliva i 8.6% per a fruites.

Cap jugador mostra déficit (<2/3 IDR) d’ingesta de seleni i zinc, el 10.7% tingué deficit
de vitamina C, 82.5% de vitamina E i 12.1% i 1.4% de jugadors i jugadores,
respectivament, mostraren deficit de vitamina A. La capacitat antioxidant de la dieta,
segons el I'index Antioxidant de la Dieta (DAQs) fou del 81.8% a la dieta dels homes i

el 87.8% a les dones.

El 56.8% féu una correcta hidratacié abans, 23.9% durant i el 67.2% després de
I'entrenament, sense diferencies entre homes i dones. La beguda més consumida fou
l'aigua, tan abans (64.5%), durant (94.0%), com després (81.4%) de I'entrenament,
seguida dels sucs de fruita abans del entrenament (21.3%) i els refrescs després de

I'entrenament (18%).

Aquestes dades conclouen amb la necessitat de promoure els bons habits alimentaris en
una poblacié que, de no corregir-se els mals habits alimentaris instaurats, podra haver-hi

consequencies sobre la seva salut en el futur.
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CALIDAD DE LA DIETA EN JUGADORES DE BALONCESTO AMATEURS
EN LA CIUDAD DE BARCELONA

Universitat de les
Illes Balears

Tesis doctoral, Eulalia Vidal Garcia, Departamento de Biologia Fundamental y
Ciencias de la Salud, Laboratorio de Ciencias de la Actividad Fisica, Grupo de
Investigacion en Nutricibn Comunitaria y Estrés Oxidativo, Universidad de las Islas
Baleares y CIBERobn, Palma de Mallorca.

Resumen

Los hébitos alimentarios de una poblacién constituyen un factor determinante de su
estado de salud y unos malos habitos alimentarios se relacionan con numerosas
enfermedades de elevada prevalencia y mortalidad. Los héabitos alimenticios de los
jovenes deben analizarse en el contexto en que se producen y vendran marcados por
unas formas concretas de produccién y distribucion alimentaria, a la vez que
determinados también por una cultura y unos valores representativos de la sociedad
donde viven. El papel de la nutricibn humana en la salud de las poblaciones constituye
actualmente una de las grandes areas de investigacion y de politica sanitaria en los

paises desarrollados.

La calidad de la dieta viene determinada por las conductas o habitos alimentarios que
tiene cada persona y que se originan tanto en el ambito social como familiar. Unos
habitos alimentarios incorrectos, junto con una falta de actividad fisica, son los
responsables de la mayoria de las enfermedades no transmisibles como la obesidad, las
patologias cardiovasculares, anemias, etc. Conocer cuales son los habitos alimentarios y
la calidad de la dieta sera imprescindible para poder planificar politicas de promocion
de la salud y de prevencion de multiples patologias. Ninguna dieta posee, en si misma,
una buena calidad, pero si hay un modelo o patrén de dieta que, a través de la evidencia
cientifica, ha demostrado aportar beneficios y sobre todo ejercer un papel protector o
preventivo de muchas enfermedades; este es el patrén de dieta mediterranea, a partir de

la cual se han basado varias politicas saludables.

El objetivo general de esta tesis doctoral es evaluar la calidad de la dieta, habitos
alimenticios y composicion corporal de un grupo de jugadores/as amateur de
baloncesto, de entre 18 y 29 afios, en la ciudad de Barcelona.
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La prevalencia de sobrepeso (IMC 25-29.9 Ky/ynobesidad (IMC>30 kg/nf) en los
jugadores de baloncesto amateur en la Ciudad de Barcelona es del 16.9% y del 1.3%,
respectivamente, aunque el 7.3% y el 6.6% que tenian normopeso no mostraban exceso

de grasa, ni presentaban riesgo cardiovascular.

La adherencia a la Dieta Mediterranea fue del 53.4% (hombres a 53.9% y 55.8% en las
mujeres). Mas del 80% cumplian las recomendaciones para sal, dulces y ingestas de
alcohol y s6lo hubo diferencias entre género en cuanto a fibra, folatos y carbohidratos
totales, con mejor cumplimiento a los hombres que a las mujeres. El 61.4% cumplian
las recomendaciones de consumo para lacteos, 37.9% para legumbres, 31.4% para
vegetales, 22,85% para pescado, carnes bajas en grasa y huevos, 19.3% para frutos
secos, 12.9% para aceite de oliva y 8.6% para frutas.

Ningun jugador mostré déficit (<2/3 IDR) de ingesta de selenio y zinc, el 10.7% tuvo

déficit de vitamina C, 82.5% de vitamina E y 12.1% y 1.4% de jugadores Yy jugadoras,
respectivamente, mostraron déficit de vitamina A. La capacidad antioxidante de la dieta,
segun el indice antioxidante de la Dieta (DAQSs) fue del 81.8% en la dieta de los

hombres y el 87.8% en las mujeres.

El 56.8% hizo una correcta hidratacion antes, 23.9% durante y 67.2% después del
entrenamiento, sin diferencias entre hombres y mujeres. La bebida mas consumida fue
el agua, tanto antes (64.5%), durante (94.0%), como después (81.4%) del

entrenamiento, seguida de los zumos de fruta antes del entrenamiento (21.3 %) y los

refrescos después del entrenamiento (18%).

Estos datos concluyen en la necesidad de promover los buenos habitos alimentarios en
una poblacién que, de no corregirse los malos habitos alimentarios instaurados, podra

haber consecuencias sobre su salud en el futuro.
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DIET QUALITY AMONG AMATEUR BASKETBALL PLAYERS

: IN BARCELONA CITY
Universitat de les
Illes Balears

PhD Thesis, Eulalia Vidal Garcia, Department od Fundamental Biology & health
Sciences, Laboratory of Physical Activity Sciences, Reseacrh group on Community
Nutrition & Oxidative Stress, University of the Balearic Islands and CIBERobn, Palma

de Mallorca, Spain.
Summary

The eating habits of a population are a determinant of health status and poor dietary
habits are related to many diseases of high prevalence and mortality. The eating habits
of young people must be analyzed in the context in which they happen, and come
marked by specific forms of production and distribution of food, while some also
represent a culture and values of the society where they live. The role of human
nutrition in the health of populations is currently one of the major areas of research and

health policy in developed countries.

The quality of the diet is determined by behaviours or eating habits pertaining to each
person and have their origin in both social and family contexts. Wrong eating habits,
together with a lack of physical activity, are responsible for most of non-communicable
diseases such as obesity, cardiovascular diseases, anaemia, etc... Learning about eating
habits and diet quality is essential to plan policies for health promotion and prevention

of many diseases. No diet is, in itself, good, but if there is a dietary model or pattern
which has showed to provide benefits and mainly plays a protective or preventive role
on many diseases; this is the Mediterranean diet, based on a range policies, which are all

based on healthcare.

The overall objective of this thesis is to assess the quality of the diet; eating habits and
body composition of a group of amateur basketball players aged 18-29 years, in the city

of Barcelona.

The prevalence of overweight (BMI 25-29.9 k§jrand obesity (BM>30 kg/nf) in
amateur basketball players in the city of Barcelona is 16.9% and 1.3% respectively,
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while 7.3% and 6.6% who were normal weight that showed nor excess fat neither

cardiovascular risk.

Adherence to the Mediterranean diet was 53.4% (53.9% in men and 55.8% in women).
Around 80% of this population met recommendations for salt, sweets and alcohol intake
and there were only differences between genders regarding fibre, folate and total
carbohydrates, with better compliance in men than in women. 61.4% of population met
the recommendations for dairy consumption, 37.9% for legumes, 31.4% for vegetables,
22.85% for fish, low fat meats and eggs, 19.3% for nuts, 12.9% for olive oil, and 8.6%

for fruits.

No player showed deficiency (<2/3 RDAS) related to intake of selenium and zinc,
10.7% had deficiency of vitamin C, 82.5% of vitamin E, and 12.1% and 1.4% of male
and female players, respectively, showed deficiency of vitamin A. The antioxidant
capacity of the diet, according to the Dietary Antioxidant Quality score (DAQs) was

81.8% of the diet in men and 87.8% in women.

Around fifty seven per cent of the population was properly hydrated before, 23.9%
during, and 67.2% after training, with no differences between men and women. The
most consumed drink was water, before (64.5%), during (94.0%), and after (81.4%)
training, followed by fruit juice before training (21.3%) and soft drinks after training
(18%).

These data conclude the need to promote good eating habits in a population. If these bad
habits will be not rectified, there will be consequences on the population health in the

future.
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INTRODUCCIO






-Introduccio-

1. HABITS ALIMENTARIS

1.1.Evolucidé i canvis en els habits alimentaris

La historia de I'espécie humana es pot explicar amb molta precisié a través de la
historia de I'alimentacio. L’home prehistoric es preocupava sobretot per la quantitat de
I'aliment, ja que el seu major interés es basava en la supervivéencia; en canvi, 'home
actual disposa de molts meés recursos i centra la seva eleccio en la qualitat dels aliments,
que vindra determinada, entre d’altres factors, pels costums, tradicions, creences i el
saber culinari. El fet d’escollir segons la qualitat no vol dir que es mengi millor, com ho
demostra el nombre creixent de malalties relacionades amb I'alimentacié que hi ha a
I'actualitat”. Sén molts els factors que intervenen en escollir els aliments que formaran
part de la dieta; entre ells s’hi poden destacar els processos biologics, socials i culturals,

aixi com les preferéncies o aversions alimentaries, els valors i les tra@icions

A partir dels anys 60, el patr6 alimentari a Europa i, en general, a tots els paisos
industrialitzats va experimentar canvis importants, afavorits per nombrosos factors entre
els quals cal destacar els processos d’urbanitzacio, consequéencia del desplacament de la
poblacié de les zones rurals a les zones urbanes, el nombre creixent de dones
incorporades a la vida laboral fora de casa, 'augment del nombre d’apats fora de casa,
el rapid creixement i 'amplia difusid dels establiments de menjar rapid, la major
disponibilitat d’aliments i 'augment del consum d’alguns d’ells, com so6n les begudes
refrescants, snacks i brioixéHa Tots aquests canvis han tingut la seva part positiva,
com és la major disponibilitat i varietat d’aliments; pero també la seva part negativa,
com és la d'un augment del consum d’aliments transformats, molts d’ells amb un alt
contingut caloric i pobre en nutrients, modificant-se aixi la composicié de la dieta i

apareixent canvis en I'estat nutricional de la pobf&cié

A Espanya, des de mitjan del segle XX es van produir importants canvis
socioeconomics que van repercutir en el consum d’aliments i, per tant, en l'estat
nutricional de la poblacié. Aixi, d'un periode de no gaires canvis, entre 1940 i 1960,
espassa a un periode de grans canvis, primer entre 1961 i 1991 i després a la primeria
del segle XX



-Eulalia Vidal Garcia. Tesi doctoral-

Aixi doncs, la informacio del consum d’aliments d’'una poblacié és quelcom que ens pot
ajudar a I'nora de dissenyar politiques d’intervencié en I'ambit dietétic. Degutla que
recollida de dades de forma periodica, per conéixer quins son els habits alimentaris
d’'una poblacid i el processament de les mateixes, a partir d’enquestes alimentaries,
tenen un elevat cost, molts estudis sobre habits alimentaris es fan a partir de la
informacio obtinguda dels fulls de balangos alimentaris 0 enquestes dissenyades amb
altres finalitats; encara que, a Espanya, diverses comunitats com Canaries, Pais Basc,
Madrid i Catalunya, aixi com també algunes comarques o ciutats de I'Estat, han dut a

terme enquestes nutricionals especififflies

Com va observar Villabi et al. (1988) després de realitzar una recopilacié de tots els

estudis que utilitzaven enquestes dietetiques i de base poblacional, publicades entre
1939 i 1985, tot i les diferéncies metodologiques dels estudis, ja s'observaven unes
tendéncies que pronosticaven els problemes nutricionals a qué la poblacié espanyola

s’hauria d’enfrontar en les decades seguents.

Un altre estudi realitzat per Serra Majem et al. (1893)a analitzar la tendéncia del
consum d’aliments amb les dades obtingudes a partir de les enquestes de pressuposts
familiars que va dur a terme el Institut Nacional d’Estadigtid&) els anys 1964-65,
1980-1981 i 1990-1991, i va observar un descens en el consum de cereals, especialment
per la marcada disminucié del consum de pa, una disminuci6 en el consum de
lleguminoses, verdures i hortalisses i I'oli d’oliva, i un augment del consum de fruites,
que quasi s’havia duplicat, i també un augment del consum de carn i peix. Pel que fa als
lactics, 'augment observat fou degut a I'alt consum d’iogurts, mantenint-se el consum
de llet.

L’any 2008, el Ministeri d’Agricultura, Alimentacio i Medi Ambient (MAGRAMA) i

la Fundacié Espanyola de la Nutricio (FEN) varen publicar una primera valoracio
nutricional de la dieta espanyola, d’acord amb el Panel de Consum Alif{éhtari
s’avalua la dieta de la poblacié espanyola i la seva evolucié entre els anys 1964 i 2006
(Figura 1).
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Figura 1. Evolucié del consum d'alimena la poblacié espanyola entre els al964i 2006. Dades
obtingudes deMinisterio de Agricultura, Alimentacion y Medio Ambie(MAGRAMA) i la Fundacion
Espafiola de la NutricioFEN)"©

Posteriorment, durant els anys 2007 i 2008, el MAGRAMA va recollir la inforn
sobre el consum d’alimenia partir del Panel de Consum Alimentava actualitzar le
dade§’. En aquesta darrera actualitzaci6 es va observar un augment del const
per capita de les begudes no alcoholiques (16,1%), de les verdures i hortal.0%),
del peix i marisc (15,9% de les fruites (9.7%aixi comuna disminucio en el consu
de les begudes alcoholiques (19,7%), llet i derivats (16.1%), ous (15%ms (4,4%),
olis i greixos (4,1%), cereals i derivats (1,8%) i sucres (1%), mentre que el con

carn es va mantenir quaé constant, en disminuitomeés en un 0,6% (Figura
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Figura 2. Evoluci6é del consum d’alimende la poblacié espanyola entre els a2000i 2008. Dades
obtingudes deMinisterio de Agricultura, Alimentacion y Medio Ambie (MAGRAMA) i la Fundacién
Espafiola de la Nutrici6GFEN))®
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L’alimentacio a Espafia ha evolucionat, des d’'un patré de consum basat fonamei
en elscereals, llegums, oli d’oliva, patates, fruites, hortalisses, peix i ous, caf
augment del consum de carns, llet i productes lactics i amb un descens dels alim

en carbohidrat§?.

A Catalunya, el Departament de S ha dut a terme dues eragties utricionals de la
poblacié catalana, unels any 1992-199%’, sobreuna mostra representativa 6757
persones de 6 a 75 anys, i una segona en-2003'%, sobre una mostra de300
persones de 10 a 85 anys. La metodologia emprada combina el recordatori de

amb un questionari de frequiéncia de consemiquantitatiuEls resultats obtinguts p

la mostra de la poblacio de 18 a 44 anys es represeres FigureS i 4.

Consum d'aliments(g o ml/persona/dia)
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sucres
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2002-2003 25-44 anys

Total lactics
Bolleria
Total peix
Total carns
Llegums

Total Farinacis
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Total greix i olis
Begudes alcoholiques

Begudes no alcoholiques

Figura 3. Consum d’aliments de la p@cio catalana de 18 a 44 anys de 1992-96804-03. Font: Serra
et al. Tendencias del estado nutricional de la poblacidon espafiola: resultados del siste
monitorizacion nutricional de Catalufia (1€-2003. Rev.Espde Salud Publica 2007; 81:5-570
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Figura 4. Tendéncies en el consum d’aliments de la poblacié catalana de 25 a 44 an-2003). Font:
Serra et al.Tendencias del estado nutricional de la poblacién espafiola: resultados del sis
monitorizacion nutricional de Catalufia (1-2003). Rev.Esp. de Salud Pudblica 2007; 81-570

Entre altres resultats’hi reflexe el consum de menjar rapid, amb una frequenc
més d'un cop per setmana en establimde menjar rapid ofast foo¢, que ha
augmentat (del 2,0% al 5,9%) en la p«ci6 de 25 a 44 an{/4

1.2. Avaluaci6 dels habits alimentari

L’estat nutricionaks aquella condicio de salut d’un individu o grup d’individus que
influenciada per la ingesta, metabolitzacio litzacié de nutrientsLa mesura sobre la
ingesta d’aliments, i per tant d’enea i nutrients, d’'una poblacié iéportancia vita
per aconeixer el seu estat nutricional i poder planificar programes d’intervde

forma coherent i d’acord amb Iseves necessit&ts.

Tot i les limitacions erda metodologi, enmesurar el consum i la ingesque fa una
poblaciéo individu, hi hadiverses fonts que ens permeten obtenir la informacié
patrons dieteticdBasicamer, la informacio alimentaria d’una ptacio es pot obtenir

tres nivells diferents: aivell nacional, mitjancant elsanomenats Fulls de Balanc
AlimentarT’, a partir dels quals es coneix la disponibilitat d’aliments d’un, pero que

no ens déna informacié del consum segons edat i sexe, i la informaci6 es pre:
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quantitats per capita; maivell familiar, que s’obté de les “Enquestes de Pressuposts
Familiars”, registres, inventaris, o diaris dietetics familiars, perd0 que segueix sense
donar-nos una informacio individualitzada; naell individual, on la informacié es

recull mitjancant les enquestes alimentaries o nutricionals individuals com poden ser el
diari dietétic o registre d’aliments per pesada, el recordatori de 24 hores, el qlestionari

de frequiéncia de consum i la historia cliffiéa

Diari dietetic. Es tracta d’'un métode prospectiu, i consisteix en demanar a I'entrevistat
que anoti en un formulari, cada dia, i durant 3, 7 o0 més dies, els aliments i begudes que
va ingerint, tant a casa com a fora de casa. Una variant del diari dietétic és el metode de
doble pesada on I'entrevistat pesa el menjar abans de menjar-se’l i després pesa aquella
part gue no s’ha menjat. El diari dietétic és un métode precis, perd que requereix d'una

gran col-laboracié per part de I'enquestat

Recordatori de 24 horesonsisteix en definir i quantificar tots els aliments i begudes
ingerides durant un periode de temps anterior a I'entrevista, que pot correspondre a les
24 hores previes o, meés frequentment, al dia anterior a I'entrevista; des del primer apat
del mati fins I'dltim abans d'anar a dormir. Les preguntes es fan sobre els apats
principals en primer lloc i sobre els apats entre hores en segon lloc. Cal determinar, no
només el tipus d’aliments i la quantitat, siné també el tipus de coccio, els ingredients i
I'nora en que es fa la ingesta. Existeix una certa confusio en el nimero de dies ideals en
els que s’ha de repetir un recordatori de 24 hores per apropar-se el maxim possible a
estimar el consum habitual d’'una poblacié, aconsellant-se com a niumero ideal de 2 a 3 i

a ser possible obtinguts en estacions o époques de I'any difétents

El recordatori de 24h és I'enquesta d’eleccié en estudis transversals i quan el que es
busca és calcular la proporcio d’una poblacié amb risc de fer carencies (ingestes per

sota de les recomanacions).

El recordatori de 24 hores va ser concebut per Burke i Stuart, eft*1p&8 va utilitzar
en elTen-State Nutrition Surveyt968-76"Y i a tot el territori d’EE.UU., des de 1971,
en les successives edicions National Health and Nutrition Examination Survey

(NHANES)™), aixi com també en molts paisos europeus.
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A Espanya, el recordatori de 24 hores s’ha utilitzat en diversos estudis epidemiologics,
com els realitzats a la Comunitat de Madrid en 200220a Andalusia en 1987, a

les llles Canaries entre 1997 i 1998 a les llles Balears entre 1990 i 2600i a
Catalunya entre 2002 i 200%.

Questionari de Frequencia de Consum (QFR&) un metode directe per estimar la
ingesta d’aliments d’un individu, a partir d’una llista tancada d’aliments sobre la qual se
sol-licita la frequéncia (diaria, setmanal o mensual) de consum. La informacié que es
recull és qualitativa, si bé la incorporacio per cada aliment de la racio habitual estimada,
permet quantificar el consum d’aliments i també el de nutrients. Com que no es pot
preguntar tots els aliments consumibles, cal dissenyar un questionari que tingui en
compte els aliments que ens interessen. En comparacié amb els altres métodes directes,
sacrifica, en certa manera, la precisio de la mesura de la ingesta alimentaria d’'un dia o
varis dies, a canvi de disposar d’'una informacio global de la ingesta en un periode ampli

de temps. Aquest métode pot ser autoadminf&rat

Historia dietética inclou una extensa entrevista amb I'objectiu d’obtenir informacio
sobre els habits alimentaris actuals i passats; inclou un o meés recordatoris de 24 hores i

un qlestionari de freqiiéncia de conStim

La utilitzacié d’'una o altra enquesta en un estudi dependra basicament dels objectius,
del tipus d’estudi epidemiologic, de les caracteristiques demografiqgues de la poblacio
que es vulgui estudiar i dels recursos materials, humans i economics, tenint en compte

els seus avantatges i els seus inconvert&ntFaula 1).
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Taula 1. Avantatges i inconvenients dels diferents métodes per recollir informacié dels habits

alimentaris.

Avantatges

Inconvenients

Diari dietéetic

-Precisié en l'estimacié o calcul de les porcid
ingerides.
-El procediment no depen de la memoria

I'individu.

nsL'individu ha de saber llegir, escriure i explicar.
-Requereix molt de temps i cooperacié per part de I'enqu
deEls patrons de la ingesta habitual poden ser influen
durant el periode de registre.

-El cost de codificacio i analisi és alt.

pstat

ciats

Recordatori de 24 hores

-El temps d’administracié és curt.

-El procediment no altera la ingesta habitual
l'individu.

-Es util par a qualsevol tipus de patré alimentari.

-Una sola trobada és suficient.

-Recordatoris seriats poden estimar la inge
habitual d’un individu.

-Es pot utilitzar en persones analfabetes.

-El seu cost és moderat.

-Altes taxes de resposta.

-Un sol recordatori de 24 hores no estima la ingesta hal
ded’un individu.

-Es dificil estimar amb precisié el tamany de les porcions

-Depen de la memoria de I'enquestat.

-Sén necessaris entrevistadors entrenats per a la
>Staadministracio.

-Aplicacié limitada en ancians i nens.

itual

seva

Questionari

de freqiencia de consum

-Pot estimar la ingesta habitual d’un individu.

-Rapid i senzill d’administrar.

-El patr6 de consum habitual no s’altera.

-No requereix entrevistadors entrenats.

-Cost d’administracié molt baix, especialment si
realitza per correu.

-Capacitat de classificar individus per categories

consumo, util en estudis epidemiologics.

-El desenvolupament de linstrument requereix un es|
considerable i molt de temps.

-Dubtosa validesa de I'estimacié de la ingesta d'individd
grups amb patrons dietetics molt diferents dels aliment

esla llista.

-S’ha d’establir la validesa per cada qlestionari i poblacio.

deRequereix memoria dels habits alimentaris en el passat.

-Poca precisio de I'estimacio i quantificacié de les porci
d’'aliments.

-El recordatori de la dieta en el passat pot estar esbiaix3
la dieta actual.

-El temps i les molesties per I'enquestat augmenten d'a
al nombre i complexitat de la llista d'aliments i ¢
procediments i quantificacio.

-No es util en ancians i nens.

-Poc valid per la majoria de vitamines i minerals.

forc

SO

s de

ons

it per

cord
I

D

S

His

toria dietética

-Pot donar una descripci6 més completa y detal
de la ingesta alimentaria habitual i passada qu
altres métodes.

-Pot utilitzar-se en persones analfabetes.

ad®equereix un entrevistador molt entrenat.

2 eRequereix temps i molta cooperacio per part de I'enqueg
-El cost d’administraci6 és alt.
-No existeix una forma estandard de realitzar la hist

dietética..

tat.

oria

Font: Serra L, Ribas L, Aranceta, J. Evaluacion del consumo de alimentos en poblaciones. Encuestas alimentarias. En: Serra L,
Aranceta J, Mataix J. Nutricién y Salud Publica. Métodos, bases cientificas y aplicaciones. Barcelona: Masson-Elsevier; 2006. p.

136-145.
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1.3. Consequiéncies dels canvis en els habits alimentaris

L’epidemiologia nutricional s’encarrega d’estudiar diferents aspectes de la dieta i la
seva influencia en l'origen i/o desenvolupament de les malalties. De tota manera, el
plantejament d’aquests estudis ha canviat molt. Mentre en el segle XIX i part del XX
I'interés radicava en I'estudi de les malalties per caréncies nutricionals, com el beri-beri
o l'escorbut entre d'altres, en les darreres déecades I'epidemiologia nutricional s’ha
centrat més en la relacio entre els habits alimentaris i les malalties no transmissibles,
com soOn l'obesitat, les patologies cardiovasculars, el cancer i la diabetis, que han passat
a ser el 60% de les causes de morts a nivell mundial i s’estima que en el 2020 sera el
739%°Y,

La preocupacio que la prevalenca de I'obesitat esta adquirint a nivell mundial, es deu a
la seva associaci6 amb les principals malalties croniques del moment, com sén les
malalties cardiovasculars, diabetigellitus tipus 2, hipertensié arterial i determinats
tipus de cancer. L'obesitat té una repercussio sobre la qualitat de vida i el funcionament
fisic, mental i social dels individus i les poblacions. S’ha comprovat que les mesures
terapeutiques per al tractament de I'obesitat tenen una efectivitat limitada, i que per tant
la prevencio del problema i la promocio d’habits saludables que retardin o impedeixin

I'aparici6 de I'obesitat adquireixen una gran importafitia

Dels deu factors de risc, identificats per I'Organitzacié Mundial de la Salut (OMS) com
a factors claus per al desenvolupament de les malalties croniques, com I'obesitat, hi ha
una alimentacié poc saludable i no practicar activitat fisica, ambdos factores

susceptibles a modificar.

Pel que fa als habits alimentaris, una elevada ingesta calorica, sobretot a partir dels
greixos d’origen animal i de sucres afegits en els aliments, i una disminucié de la

ingesta de carbohidrats complexes i de fibra soén algunes de les%€huses

Entre els factors relatius a l'alimentacié hi ha, en primer lloc, 'augment en la
disponibilitat d’aliments per al consum. A Espanya, la ingesta mitjana de calories per
persona i dia va passar de 2734 kcal/persona/dia en 1970 a 3422 kcal/persona/dia en

2001, tot i que a I'inici de la década dels anys noranta es va estabilitzar (Figura 5).

11
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De totes formes, la ingesta calorica de la poblacio espanyola es pot considerar alta i en
tot cas superior a les necessitats. A més, el percentatge d’energia que prové dels greixos,
també va augmentar des de 1970, que era del 29,3% fins 2001, que va ser del 40,5%, un

valor per sobre de les recomanacions nutricionals per a la poblacié espanyola.

Keal/p/d

. -+ 15 =
30[,0 __’/m‘/-_-\/_/\——/_’ e ” grasa

‘1_5(_;,::] N e T T e A T A 15

Figura 5. Ingesta mitjana de calories por persona i dia (kcal/pc/d) i percentatge de la mateixa deguda a la
grassa a Espanya, 1970-2001

Una revisio sistematica dels estudis observacionals i d’intervencio feta per Buckland et
al. (2008, va identificar 21 estudis epidemioldgics que exploraren la relacié entre la
Dieta Mediterrania (DM) i el pes, i d’aquests, 13 estudis varen concloure que
I'adhereéncia a la DM va estar significativament relacionada amb la perdua de pes, tot i

gue 8 estudis no van trobar cap evidéncia d’aguesta associacio.

Les malalties del sistema circulatori constitueixen la primera causa de mort per el
conjunt de la poblacié espanyola. L'any 2004 van causar a Espanya 123867 morts
(56359 en homes i 67508 en dones), que suposa el 33% de totes les defuncions (29% en
homes i 38% en dones), amb una taxa bruta de mortalitat de 291 por 100000 habitants
(269 en homes i 311 en dorfés)

Hi ha una nombrosa i variada bibliografia sobre la relacio existent entre I'alimentacio i
les malalties cardiovasculars. La major part de les investigacions experimentals, tant
clinigues com epidemiologiques, que s’han centrat en factors dietetics, en particular en

els greixos de la dieta, ho han fet en referéncia a les malalties cardiovdétulars

En 1964, el Projecte Internacional d’Arteriosclerosi va analitzar la incidencia d’aquesta

malaltia en 23000 autopsies, d’individus entre 10 i 69 anys de 14 paisos diferents, i es

12
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va posar de manifest que hi havia una estreta relacié entre el percentatge de calories

procedent del greix i 'aparicié de plaques d’ateroma en les artéries cor6faries

Keys et al. (1984) i Verschuren et al. (1985 varen dirigir el famés estudi

prospectiu sobre malalties coronaries conegut com I'Estudi dels Set Paisos, on es va
posar de manifest la relacié entre la ingesta de greix saturat i de colesterol amb les
concentracions plasmatiqgues de colesterol i amb una alta incidéencia de malaltia

coronaria després de 5, 10 i 15 anys de seguiment.

Anys meés tardThe Women’s Health Initiative Dietary Modification Trialn estudi
realitzat en una poblacié multi étnica de EE.UU, va demostrar que un model de dieta
pobra en greix no reduia significativament el risc de malalties cardiovascular, siné que

era la qualitat del greix la que influia en la patologia cardiova&llar

En les Ultimes decades s’ha investigat molt sobre la influencia dels diferents tipus de
greix i la seva relaci6 amb les patologies cardiovasculars, aixi com la relacid que
existeix entre altres elements a la dieta, com son els flavonoides i determinades
vitamines amb accié antioxidant i que sén capaces de variar la taxa de malaltia

cardiovasculars tot i tenir nivells alts de colesterol en plasma (Téatita 2)

Per tant no nomeés els greixos poden tenir relacio amb les malalties cardiovasculars, siné
la qualitat d’aquests i, per tant, un perfil lipidic protector és el que trobem en el patr6 de
DM.

Taula 2. Efecte dels diferents greixos de la dieta sobre el perfil lipidic

Efecte dels diferents components de la dieta sobre el perfil lipidic
CT cLDL cHDL
AG Saturats ) " )
AG Monoinsaturats y U ]
AG Poliinsaturats n-6 U U U
AG Poliinsaturats n-3 U U U
AG Trans N ) U
Colesterol ) " )
Excés de calories N ] U

CT: colesterol total; cLDL: colesterol lligat a lipoproteines de baixa densitat; cHDL: colesterol lligat a lipoproteines
d’alta densitat; AG: acids grassos
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Fruites, verdures i aliments dorigen vegetaHi ha nombroses evidéncies

epidemiologiques observacionals de qué una dieta rica en fruites i verdures redueix la
prevalenca de malalties cardiovasculars i que aquest tipus de dieta redueix la pressio
arteriaf®®. Alguns estudis també indiquen que les dietes riques en cereals no refinats

estan associades a un menor risc cardiovastars

Les fruites, verdures i cereals no refinats son rics en fibra i antioxidants, tenen un baix
contingut caloric, faciliten el control de pes corporal, i s6n molt riques en aigua,
vitamines i minerals. Pel que fa a la fibra, aquesta produeix un efecte saciant i facilita el

control de la ingesta calorica a la vegada que té un baix contingut caloric.

Nombrosos estudis de correlacié poblacional, de casos i controls i de cohorts, han
mostrat que el risc de malaltia isquémica del cor és menor en els individus amb major
consum d'antioxidants (principalment vitamina E, beta-carote, vitamina C i li¢8pe)

En canvi, els assajos clinics de prevencio primaria i secundaria de suplementacio en
vitamines antioxidants (beta-carote, Vitamina E, i Vitamina C) no han demostrat un
menor risc de malaltia cardiovascular. Per tant, el més raonable és prendre una dieta rica

en fruites i verdures, que assegura una ingesta d'antioXidants

Begudes alcoholiquefiversos estudis de casos i controls i de cohorts han mostrat que
el consum moderat de begudes alcoholiques esta associat a una menor mortalitat
cardiovascular. Per consum moderat d’alcohol s’entén de 5 a 25 g/dia en les dones i
entre 10 i 50 g/dia en els horffé€. No hi ha evidéncies concloents que I'efecte sobre

el risc cardiovascular varii entre begudes alcoholiques i sembla ser que la major part de
la seva accio es atribuible a I'alcohol, i no als components no alcoholics que diferencien
una beguda de l'altra. Pero és important recalcar que les evidencies sobre el possible
efecte protector de [Il'alcohol sobre el risc cardiovascular provenen d’estudis
observacionals i no és possible descartar totalment que els resultats siguin deguts a

I'associacié del consum d’alcohol i altres habits de®itia

Una recent metanalt&? ha demostrat els efectes beneficiosos d’'una major adheréncia a
la Dieta Mediterrania tradicional sobre la mortalitat global i la mortalitat d’origen
cardiovascular. Altres estudis avaluen la incidéncia dels components de la dieta i hi ha

moltes evidéncies que suggereixen que el consum doli d’oliva i de fruits secs,
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components importants de la Dieta Mediterrania, tenen efectes protectors sobre el

sistema cardiovascul?.

El cancer és la segona causa de mort en els paisos desenvolupats. La seva incidéencia
augmenta amb l'edat, i la dieta és la causa d’almenys un 29,3% a un 40,6% dels casos,
essent el risc menor en poblacions amb un alt consum d’aliments d'origen #getal

Tot i que s’ha fet molta investigacid epidemiologica sobre la relacié causal de la
nutricid i el cancer, la evidéncia cientifica és suficientment rellevant per pocs factors
dietétics i per altres aliments I'evidéncia encara és insufitierEl cancer de colon

sembla que s’associa amb un major consum de greix animal, sobretot el consum de

carns vermelles, i per un baix consum de fites
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2. DIETA MEDITERRANIA COM A PATRO DE DIETA SALUDABLE

2.1. Antecedents i situacié actual

La relacio entre alimentaci6 i salut ha ocupat la base del pensament i la practica médica
inclis abans de l'adveniment de la medicina cientifica i la farmacoterapia. Com deia
Hipocrates de Cos (Grécia, segle V a.C. - segle IV a.Ga)nfedicina mai no s’hagués
descobert si als malalts els hi hagués convingut en llurs dietes i alimentacioskEs

gue mengen i beuen els saai com “que I'aliment sigui ta millor medicina i que ta

millor medicina sigui ton alimen¢®:

La saluf segons 'OMS, és un estat de complet benestar fisic, mental i social, i no
només 'abséncia de malalfidi depén, entre altres factors, de I'alimentacio i I'activitat
fisica (AF). Aixi doncs, una alimentacid Optima i realitzar activitat fisica poden

contribuir a una millora de la salut i prevencié de malalties.

Al llarg dels anys, la ciencia ha intentat trobar explicacions sobre el perque de I'origen

de les malalties. Un estudi observacional dut a terme per la Fundacié Rockefeller I'any
1948 en col-laboracié amb el govern grec, va suggerir que determinats patrons de
dieta podrien contribuir de forma positiva a la qualitat de vida de les persones, entenent,
dintre del concepte qualitat de vida, la prevencié de la malaltia i promocié de la salut.

Aquesta investigacio es va fer a partir de l'estudi de les -caracteristiques

sociodemografiques, economiques, sanitaries i dietétiques de 128 families de I'llla de
Creta.

Aquest patr6 de dieta, observat també més tard en els anys 50, va rebre el nom de Dieta
Mediterrania (DM) de la ma de Keys (198%) Tot i sent un concepte relativament nou,

es tractava d’'un patré de dieta que volia emmarcar els habits alimentaris que ja tenien
els Grecs i els Romans, pobles situats a l'area mediterrania. La gran varietat de
productes vegetals de qué disposaven en aquella area, provenien de l'arribada des
d’Orient Proxim i Mitjadels cereals, els llegums, moltes fruites i verdues la
pastanaga, la ceba o la poma; des d’Europa, la col o els esparrecs; d’'Orient Llunya, els
cigrons o l'alberginia; debud-est asiatic i d’Oceanidarros, el pebre o la canya de
sucre; dAfrica, el melo i, segles més tard, d’Ameérica, la patata o el tomaquet. Totes

aquestes aportacions formen ja part de la dieta meditéttania
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Aquestes observacions varen ser el punt de partida de molts estudis, que tenien com a
objectiu, no només coneixer quins eren els aliments que configuraven aquest patré de

dieta sind també, conéixer quina era la quantitat i la freqtiéncia en quée es consumien.

Entre els anys 50 i 60, es va dur a terme un estudi en que es va observar que paisos com
Grecia (principalment a Creta) i el Sud d'ltdlia, I'expectativa de vida era més alta
comparada amb altres paisos com EE.UU. i el nord d’EUrdPaEn aquest estudi es

va observar que una de les diferéncies entre aquestes dues zones, tant diferenciades
geograficament, eren els habits alimentaris, sent els dels pobles situats a la zona
mediterrania uns habits on abundaven els vegetals (fruites, verdures, pa, cereals, patates,
llegums, llavors i fruits secs) i de temporada, I'oli d’oliva com a principal font de greix,
productes lactics (formatge i iogurts), peix i aus amb un consum moderat, consum molt
baix de carn vermella, un consum moderat de vi i un consum ocasional de dol¢os; i
qguan es feia la valoracio quantitativa d’aquesta dieta s’observava que el contingut de
greix saturat estava per sota del 7-8% del total d’energia diaria consumida, que el
consum de greix total estava entre 25-30% del total d’energia diaria i que el 80%

d’aquest ingesta de greix provenia de I'oli d'off#4"

A tot agquest conjunt d’observacions, cal afegir també, que la poblacio situada en la zona
mediterrania era una poblacié més activa, factor que més tard es demostrara que te molt

a veure amb la salut de la poblacié i en la prevencié de determinades rff8lalties

A partir d'aquestes observacions, Keys et al., I'any 1960, varen establir la hipotesi de
que la DM podia tenir un efecte protector en algunes malalties cardiovasculars. Aquest
plantejament el va portar a coordinar un estudi, en el“86n hi van participar 7

paisos (Finlandia, Japo, Holanda, EE.UU, Grecia, Italia i lugoslavia) i aportaren que els
paisos del nord d’Europa i els Estats Units mostraven una prevalenca de malalties
cardiovasculars fins a quatre vegades superior a la dels paisos de I'area mediterrania i el
Japo, important consumidor de peix. La conseqiiéncia més destacable d’aquest estudi va
ser l'associacié directa entre la mortalitat cardiovascular i les concentracions de
colesterol, aixi com també l'associacié d’aquest amb la quantitat de greix saturat de la
dietd*®. Tot i que la poblacié de I'llla de Creta feia un consum més elevat de greix, la
prevalenca de malalties per infart coronari i alguns tipus de cancer era més baixa i
I'esperanca de vida era més alta. Aquesta observacio el va portar a concloure que l'alta
incidéncia de mortalitat per patologia cardiovascular no nomeés era deguda a lalt
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consum de greix saturat, siné també al baix consum de greix poliinsaturat i la qualitat
del greix, doncs a igualtat d'ingesta de greix la incidéncia era més alta en aquells que
consumien més greix satuf&t

La primera evidéncia cientifica en suport als beneficis saludables de la dieta
mediterrania va venir d’un assaig clinic aleatoritzat, publicat en la révistd_ancet

I'any 1994*® on a 605 pacients que havien tingut infart de miocardi se’ls va assignar
una dieta seguint el patr6 de dieta equilibrada i a un altre grup una dieta control
semblant a la dieta proposada peAltaerican Heart Association. Després de 27 mesos
de seguiment, el percentatge de malalties coronaris havia disminuit en un 73% i la
mortalitat s’havia reduit en un 70% en el grup d'intervencié. Fou Trichop(éﬂlcqme
estudia I'any 1995 I'associacio de la dieta mediterrania amb diversos indicadors de salut

i malalties.

Un metanalisis liderat per Sofi et al. (2088) sobre I'adheréncia a la DM i I'estat de
salut, va concloure que la major adheréncia a la DM estava associada a un increment
significatiu de l'estat de salut, aixi com a una reduccié d’'un 9% de la mortalitat en
general, una disminucié del 6% de les morts per cancer i una disminucio del 13% de les
malalties degeneratives, com I'Alzheimer o el Parkinson, concloent que I'adherencia a

la dieta mediterrania tenia un efecte protector contra malalties croniques.

A partir d’'aquest moment i fins a dia d’avui, son molts els estudis realitzats i que
evidencien les propietats saludables de la dieta mediterrania, no només pel que fa a la
prevencié de patologies cardiovascUf8r¥), sind també en la prevencié daltres
malalties croniques no transmissibles, com sén la diabetis tft&llla hipertensiG”

%) rosteoporosf?; determinats tipus de can€ef*® la hipercolesteroléemi®, la
prevencié de I'obesit&F°®®") la millora en la funcié ren&® i també en la millora de

les funcions cognitives com sén malalties com el Parkinson i I'Alzh&mi&f®)

Un nou estudi liderat per la Universitat de Las Palmas de Gran Canaria y la Universidad
de Navarra, en 2010, déna un pas més enlla i analitza la influencia de la dieta
mediterrania sobre la qualitat de vida de més de 11000 universitaris espanyols durant 4
anys. Els resultats mostren que les persones amb una major adherencia a la dieta
mediterrania tenen una major puntuacio en les escales fisiques i mentals del guestionari
de qualitat de vid&,
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En canvi, tot i disposar d'una zona geografica privilegiada, els canvis socials i
economics como la industrialitzacio, la incorporacié de la dona en el mén laboral, els
horaris i ritme de treball, 'augment de la taxa d’escolaritzacid, el desenvolupament dels
mitjans de comunicacio, la informacié transmesa per aquests o la creenca basada en que
I'alimentacié no és quelcom important que s’hagi de dedicar temps, ha fet que la dieta
mediterrania, tan important pel seu paper en la prevencié de malalties relacionades amb
I'alimentacid, vagi perdent la importancia mantinguda fins fa vint anys a favor del
menjar rapid o conegut com #ast food”, a més de I'Us generalitzat de productes

congelats i precuinats donant lloc a un distanciament de AR

Les enquestes posen de manifest I'allunyament d’'un patré d’alimentacié saludable com
és el de la dieta mediterrafitaamb una disminucié del percentatge de la despesa
dedicada al llegum, patata, pa, cereals, hortalisses, ous i oli, i un augment en el
percentatge de despesa per a les carns i derivats, peix, fruites fresques, llet, formatge,
sucres i begudes refrescéntd, aixi com tambéin augment en el consum dels plats
precuinats, aperitius, productes d’elevada elaboracio industrial i la majoria d’ells amb
un alt contingut de greix saturat, colesterol, sal, additius, i aliments congelats a la cuina
de les llars, per la qual cosa es necessita menys temps i esfor¢ per cuinar pero a la

vegada perjudica el significat i la importancia de I'aliment&cié

La dieta mediterrania es caracteritza per un alt consum d’aliments vegetals (fruites,
vegetals, cereals integrals, fruits secs i llegums), oli d’oliva com a font principal de
greix, consum moderat de peix i aus, un consum moderat de vi, principalment en el
apats i un consum baix de carn vernillaAquest patré de dieta va ser declarada, el
dia 16 de novembre de 2010, Patrimoni Cultural Immaterial de la Humanitat per la
UNESCO i la va definir com “un conjunt de competéencies, practiques i tradicions
relacionades amb l'alimentacié humana i que van des de la terra a la taula, incloent-hi
els cultius, les collites i la pesca, aixi com la conservacié, transformacio i preparacio
dels aliments i en particular el consum d’aquest’, destacant que els ingredients
principals d’aquesta dieta son “I'oli d'oliva, els cereals, les fruites i verdures fresques,
una proporcid6 moderada de carn, peix i productes lactics i abundants condiments i
especies, el consum dels quals, a la taula, s’acompanya amb vi o infusions, respectant

sempre les creences de cada comufiitat
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2.2. index de qualitat de la dieta. Adheréncia a la Dieta Mediterrania

Des de fa molt de temps, els estudis epidemiologics en nutriciéo s’han basat en coneixer
I'impacte que tenia un determinat aliment o nutrient en la salut, tot i que aquesta manera
d’enfocar els estudis té certes limitacidfiga que no valora la qualitat de la dieta d’'una

forma integral.

Els patrons dietétics, com un conjunt d’aliments que integren la dieta, han guanyat
protagonisme en els ultims dos decennis, sent el principal argument d’aquest canvi el fet
gue els components de la dieta poden interactuar entre ells i ser el resultat d’'aquesta

interaccié qui determina I'efecte protector d’uns determinats habits alim€ntatis

Aixi doncs, els efectes saludables d’'una dieta no es poden atribuir només a la ingesta
d’un sol aliment o nutrient sin6 a la sineérgia que hi ha entre tots ells. Aquest canvi de

paradigma ha fet que la comunitat cientifica hagi mostrat un gran interes en trobar la
manera de poder valorar la qualitat dels patrons dietétics en termes d&’8atmiom

va dir Buss et al. (1985): “no hi ha aliments bons o dolents, hi ha bones o males dietes”

Degut a que no hi ha un metode directe i simple per quantificar i avaluar la qualitat de la
dieta com un global, la literatura cientifica ha descrit diverses metodologies per poder-
ho fer i entre aquests métodes hi ha I'index de Qualitat de la Dieta {B/&)I'index
d’Alimentacié Saludable, ambdés basats en les guies dietétiques d’un pais; i I'index per
avaluar I'adheréncia al patr6 de DM basat en el patro de dieta mediterrania definits a
priori “49:80)

Els indexs per avaluar I'adheréncia a la dieta mediterrania pretenen definir la dieta per
mitja d’'una Unica puntuacio que resulta d’'una funcié de varis components, previament
seleccionats sobre la base del coneixement previ i I'evidéncia cientifica, com sén els
aliments, grups d'aliments o una combinacié dels aliments i nufféntst i que

algunes publicacions recefits han arribat a la conclusié de qué alguns indexs no
proporcionen una capacitat predictiva significativament meés fiable que la que
proporcionarien els factors dietetics individuals, a I'hora de valorar la dieta en termes de
salut, i aix0 pot ser degut a les diferents maneres en qué cada un d’aquests indexs han
estat formulats. Una revisié feta per Bach et al. (2006Ya recollir tres métodes per
avaluar el grau d’adherencia a la dieta mediterranidegiterranean Dietary Score

(MDS), basat en una escala de components positius i negatius i definit per primer cop
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per 'any 1995 Trichopoulou et 4f) i modificat a posteriori per altres aut§f§22* b)
Mediterranean Dietary PatterngMDP) basant-se en components estandarditzats i
descrit per primer cop I'any 2002 per Sanchez-Villegas & almodificat a posteriori

per Tur et al. (2004; i c¢) Mediterranean Adequacy Ind¢&Al) calculat a partir del
qguocient entre components i que va ser descrit per primer cop per Alberti-Fidanza et al.,
I'any 1999°°).

La variabilitat en la metodologia, la contribucié que cada un dels components (positiva
0 negativa) té sobre la puntuacio total, 'escala de medici6 i els parametres estadistics
utilitzats, fan que els resultats obtinguts a partir de diferents indexs no puguin ser
comparables com s’evidencia en un estudi dut a terme per Mila et al.{2padire el
2003-2007 a Espanya, sobre una mostra de 324 estudiants de tercer any de Nutricid
Humana i Dietética de la Universitat de Barcelona, on es va avaluar I'adheréncia a la
DM utilitzant 10 indexs, tots ells descrits en la literatura cientifica fins aquell moment
(Figura 6).
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Figura 6. Comparacié dels diferents index, tenint en compte les quatre categaories marcades per
cadascun d’ells segons el rang de valoracié. Mediterranean Adequacy Index (MAI): 1 (0,5), 2 (0,5-1), 3
(.\1-2) i 4 (.2); Relative Mediterranean diet (rMED): 1 (0-4), 2 (5-9), 3 (10-14) i 4 (15-18);
Mediterranean-Dietary Quality Index (Med-DQI): 1 (0-3), 2 (4-7), 3 (8-11) i 4 (11-14); Mediterranean
Score (MS): 1 (0-11), 2 (12-22), 3 (23-33) i 4 (34-44); Mediterranean Style Dietary Pattern Score
(MSDPS): 1 (0-25), 2 (.25-50), 3 (.50-75) i 4 (.75-100); Dietary Score (DS): 1 (0-13), 2 (14-27), 3 (28—
41) i4 (42-55); Mediterranean Dietary Pattern adherence index (MDP): 1 (0-25), 2 (.25-50), 3 (.50-75) i
4 (.75-100); Mediterranean Diet Score (MDS): 1 (0-2), 2 (3-5), 3 (6-8) i 4 (9—-10); Mediterranean food
pattern PREDIMED Study (MeDiet-PREDIMED): 1 (0-3), 2 (4-7), 3 (8-10) i 4 (11-14);
Cardioprotective Mediterranean diet index (Cardio): 1 (0-2), 2 (3-5), 3 (6—7) i 4 (8-9).

Font: Mila-Villarroel R, Bach-Faig A, Puig J, Puchal A, Farran A, Serra-Majem L, et al. Comparison and
evaluation of the reliability of indexes of adherence to the Mediterranean diet. Public Health Nutr
2011;14(12A):2338-2345.
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Tot i que, cadascun dels index va mostrar ser una bona eina per avaluar I'adherencia a la
dieta mediterrania, la fiabilitat i concordanca entre ells no va ser prou bona, concloent la
necessitat de més estudis per fer una bona seleccié del components que han d’integrar
I'index per avaluar I'adheréncia a la dieta mediterrania, aixi com el criteri de puntuacio

per millorar la consisténcia interna entre aquests ffdex

Epidemiologia sobre I'adheréncia a la Dieta Mediterrani@s dades obtingudes, d’'un
estudi realitzat per avaluar 'adheréncia a la dieta mediterrania d’'una cohort grega dintre
de I'estudi 'Estudi Prospectiu Europeu sobre Dieta, Cancer i Salut (ERietre els

anys 1994 i 1999, on hi participaren 22043 homes i dones d’entre 20 i 86 anys, va
concloure que un 46% dels homes i un 54% de les dones presentaven una alta
adherencia a la dieta mediterrania.

En una cohort espanyola, també dintre de I'estudi £B|€onstituida per 14173 homes

i dones d’entre 29 i 44 anys, entre els anys 1992 i 1996, es va observar que la mitjana
obtinguda, d’'una escala del 9 (minima adhesié al patré6 mediterrani) al 36 (completa
adhesio al patr6 mediterrani), va ser de 22,01 (3,7) i quan s’analitzava tota la poblacié
(de 26 a 69 anys) la mitjana era meés alta en homes que en dones i més alta en el sud

d’Espanya quan es comparava amb el nord.

De les dades recollides de I'estudi e dut a terme a Espanya entre 1998 i 2000,

en una poblacié de 3850 infants i adolescents, de 2 a 24 anys, es va analitzar
I'adheréncia que tenien a la DM, a partir del quiestionari basatieteglde Qualitat de

la Dieta MediterranigKIDMED)®?, i en la mostra de 15 a 24 anys es va observar que un
43,9% tenien un alta adherencia a la dieta mediterrania, essent major en dones (45,4%)
gue en homes (43,9%).

Un estudi realitzat I'any 2011 per Bach ef?8lva analitzar I'evolucié de I'adheréncia a

la DM a Espanya, des de 1987 fins el 2005, a partir dels registres de consum familiar
que realitza el Ministeri d’Agricultura, Pesca i Alimentacié (MAPA) i aplicant el MAI
definit per Alberti-Fidanza et & va observar una tendéncia descendent en la primera
decada, de 1987 a 1997, i un periode d’estabilitzacié entre els anys 1998 i 2001, seguit

d’una lleugera recuperacio fins I'any 2005 (Figura 7).
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Figura 7. Evolucié de I'Adheréncia a la Dieta Mediterrania entre 1987 i 2005 a Efamant:
Ministerio de Agricultura, Pesca y AlimentaciMAPA)

Quan es feia I'analisi per comunitats autbnomes, les comunitats meés properes a la Mar
Mediterrania (Catalunya, llles Balears, Valéncia, Murcia i Andalusia) presentaven una
major adheréncia a la dieta mediterrania respecte a les que es trobaven allunyades del
mar®® (Figura 8).
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Figura 8. Mitjanes de les llars de I'index d'Adequacio6 a la Dieta Mediterrania per comunitat autdnoma en
relacié6 amb la mitjana nacional espanyola durant el periode 1987-2005 (significativament if"—ior (. )
o significativament superior [Jll...), P<0.1; superidill ) o inferfz==( ), 0.1<P< 0.5; no hi han
diferenciesfZ] ); ForMlinisterio de Agricultura, Pesca y AlimentaciWAPA).
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Durant els anys 20072008, el Ministeri d’Agricultura, Alimentacié i Medi Ambier
(MAGRAMA) va fer una valoracié nutricional a partir de les dades recs en el
Panel de Consum de la poblaespanyola en el qual es valorar la qualitat de la die
a partir del conegut MC®Y que valora I'adheréncia a Bieta mediterran en una
escala de 0 al 9, sent 0 quan I'adhesi¢ dieta mediterrani&radicional és minima i

guan és maxima. Els valors de MDS segons les dades del MAGRAMA va se

igual que la que es va trobar en I'any 2",

Dos anys més tard, un estudi realitzat perAgéncia Espamla de Segletat
Alimentaria i Nutrici6 (AESAN) de valoracié nutricional (energia, macro
micronutrients) de la poblacié adulta espanyola, feta a partir de les dades de
d'aliments obtingudes dfEnquesta Nacional d'Ingesta Dietéti(BNIDE)®? entre el
2009 i 2010, va calcular el g d’adheréncia a lalieta mediterran a partir de dos
index, el MDS4, amb una puntuacio del 0 al 8 i el M-2, amb una puntuacié del 0
9, definintcom a baixa adheréencia valor4, adheréncia intermédia entre 4 i 6 i co
adheréncia alta valors6> Com a resultat es van observar diferencies en func

I'index utilitzat i diferencies segons I'edat (Taula. 3) (Figur

Taula. 3. Percentatge d’adheréncia adieta mediterraniale la poblacié espanyola seg
MDS-1 i MDS-2

Dones (%) Homes (%)
<4 >4 1<6 >6 <4 >4 1 <6 >6
MDS-1 75 23 2 74 24 2
MDS-2 62 31 7 61 33 5

(<4) Baixa adheréncia a theta mediterran; (> 4 i < 6) Adheréncia intermedia; (> 6) Baixa adherér
Font: Evaluacion Nutricional de la Dieta Espafiola sobre datos d&Encuesta Nacional de Inges
Dietética(ENIDE 2009-2010)
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Figura 9. Adheréncia de la poblacié espanyola dieta mediterrania, 2002010. Distribucié per eda
Font: Evaluacion Nutricional de la Dieta Espafiola sobre datos de la Encuesta Nacioringesta
Dietética(ENIDE 2009-2010)
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Un estudi realitzat 'any 2011 per Dura et @) amb 570 estudiants universitaris de
Navarra (353 dones i 217 homes, entre 18 i 25 anys) en el periode de 2008-2009, va
observar que el 28,4% mostraven una alta adherencia a la dieta mediterrania. Basant-se
amb el KIDMED, si s’analitzava per sexes, I'alta adherencia s’observava en un 26,3%

de les dones i un 29,7% dels homes.

Un altre estudi realitzat I'any 2012 per Ortiz-Montcada &t*ahmb 380 estudiants de

la Universitat d’Alacant (244 dones i 136 homes) entre 2009-2010 i que empra el
guestionari de Prevencié de Dieta Mediterrania (PREDIMED), validat per a la poblacio
generdf®, va observar que la dieta dels estudiants estava allunyada de la dieta
mediterrania, per un alt consum de carns vermelles i embotits i un baix consum de

cereals integrals.

De la Montafia et &® va publicar, 'any 2012, un estudi amb 266 estudiants de la
Universitat de Vigo (180 dones i 80 homes, entre 18 i 25 anys), en el que va determinar
I'adheréncia a la dieta mediterrania que tenien a partir del quiestionari KISRESs

va observar que el 31,1% de dones i 35,2% d’homes tenien adheréncia alta.

L’adheréncia a la dieta mediterrania estudiada entre 1999 i 2000per Tuf°kemll.

1200 adults entre 16 i 65 anys, a les llles Balears i calculada a partir d&f*\M&Pva
observar que el 43,1% de la mostra tenien una adheréncia alta a la dieta mediterrania.
La mitjana del percentatge d’adheréncia, en el grup de 16 a 25 anys, fou de 42,7%
(DE:5,4) i en el grup d’edat de 26 a 45 era de 42,73% (DE:5,5).

Un estudi realitzat per Serra et*4l.a partir de les Enquestes nutricionals de la poblacié
Catalana (ENCAT, 2002-03) realitzades pel Departament de Salut de la Generalitat de
Catalunya, va observar que el percentatge de persones que tenien una bona o excel-lent
adheréncia a la dieta mediterrania era del 52% i la distribucié per edats és la que es

mostra en la Figura 10.
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Figura 10. Distribucié de la poblacié catalana segons I'adheréncia a la Dieta Mediterrania per edats.
ENCAT 2002-03Font: Serra-Majem L, Ribas-Barba L, Salvador G, Serra J, Castell C, Cabezas C, et al.
Compliance with dietary guidelines in the Catalan population: basis for a nutrition policy at the regional
level (the PAAS strategy). Public Health Nutr 2007;10(11A):1406-1414.

2.3. Recomanacions nutricionals: Ingestes recomanades, Objectius Nutricionals i

Guies alimentaries

L’interes de les recomanacions nutricionals, en una primera etapa, estava centrat en
evitar carencies nutricionals, recomanant la ingesta diaria d’unes gquantitats minimes de
nutrients i donant especial importancia a la ingesta energeética, a I'aportacioé de proteines
i algunes vitamines i minerals. En aquest context va sorgir el concepte d’Ingestes
Diaries Recomanades (IDR), també coneguda en els paisos anglosaxons com
Recommended Dietary AllowancéRDA)®® o Recommended Nutritional Intatkes
(RN1)©®9,

En les ultimes déecades han anat apareixent documents oficials sobre ingestes dietetiques
recomanades a la major part dels paisos del mon occidental. L'objectiu d’aquestes
directrius és orientar la poblacié general o diferents grups d’edat sobre els nivells
d’ingesta de nutrients que permeten assolir un estat nutricional optim en la major part de

la poblacio.

Els canvis observats en el patré de consum alimentari cap una dieta amb un alt consum
energetic, provinent principalment dels greixos, especialment greixos saturats, els

carbohidrats simples i una disminuci6 daliments d’origen vegetals, han anat
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acompanyats d’'un canvi també del patré de mortalitat, observant un augment de la
mortalitat prematura per malalties cardiovasculars i per processos tumorals. Aquest fet,
junt amb la constatacié de la relacié estreta entre el tipus de dieta actual i I'aparicié
d’una série de malalties croniques no transmissiBiélsa portat les autoritats sanitaries

a formular politiques alimentaries i nutricionals, que tenen com a objectiu facilitar, a
partir de determinades estratégies, una oferta alimentaria i nutricional que satisfaci les
necessitats de la poblacio, i orientades a la salut de tota la comunitat, eliminant o
disminuint els factors de risc detect&f'®) Entre aquestes estratégies hi ha dues
eines d’intervencio: els objectius nutricionals i les guies dietetiques. Aguestes Ultimes
pretenentraduir els objectius nutricionals a un llenguatge més familiar a on les
recomanacions s’expressin de manera qualitativa, com aliments, racions o tendéencies
per la salut, i més recentment les guledetiques basades en el consum alimentari del

pais o regi¢®*%?

2.3.1. Ingestes recomanades

Amb el progressiu coneixement de la influeéncia que els aspectes nutricionals tenen
sobre la salut, ha anat creixent la preocupacié dels cientifics per establir unes pautes o

dades de referencia que serveixin de guia per garantir un estat nutricional optim.

En la decada dels 40, els valors de referencia van ser establerts amb I'objectiu principal
de prevenir malalties carencials d’origen nutriciffidl Les primeres orientacions

sobre el nivell d’ingesta de nutrients que es consideraven adequats per mantenir un estat
nutricional satisfactori, van apareixer I'any 1938. Més tard, en 194Epdal and
Nutrition Board of the American Institute of MedicifENB-IOM) va establir les
conegudes RDA, que es poden traduir com l'aportacio dietética recomanada i que van
ser publicades I'any 194%. Al llarg del temps, aquestes RDA s’han anat actualitzant i

modificant fins arribar a la seva décima i Gltima edicié, publicada I'any™§89

Els anys 50, laFood and Agriculture Organization (FAQO) i 'OMS$ambé varen
consultar grups d’experts per avaluar les evidéncies cientifiques disponibles en aquell
moment i proporcionar recomanacions sobre la ingesta de nutrients a nivell mundial, les

quals a dia d’avui se segueixen utilitZ4hit
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Al mateix temps, diverses societats cientifiques relacionades amb la nutricio i
institucions europees relacionades amb la salut han creat grups d’intervencié per
elaborar els seus propis valors de referencia i d’aquesta manera s’han elaborat les
recomanacions de diferents paisos europeus, entre ells Espanya, que han estat
recentment actualitzades per la Federaci0 Espanyola de Societats de Nutricio,
Alimentaci6 i Dietética(FESNAD) lI'any 2010. Aquestes recomanacions han estan
definides per franja d'edats, segons sexe, i situacio fisiologica especials (lactancia o

embarasj®®.

A Tl'actualitat, practicament tots els paisos occidentals estan realitzant estudis per

coneixer els patrons dietétics i coneixer la ingesta de nutrients que fa la poblacié. Com a
consequéncia, la Unié Europea ha posat de manifest la necessitat d'estandaritzar els
processos a partir dels quals s’obtenen aquestes dades, per tal que puguin ser

comparables entre paiSés

A Espanya son diversos els estudis nacionals realitzats, com el de Varefd em al.
coordinaci6 amb I'INE. Es tracta deBsstudis Nacionals de Nutricid i Alimentacio
(ENNA) el primer del qual es va titular “ La Nutricion de los espafioles. Diagnostico y
recomendaciones”, basat en les Enquestes de Pressuposts Familiars (EPF) realitzat en
1964-6%'°9 en 1980-84'? i en 1990-1994'Y Aquests estudis ofereixen dades sobre

el consum d'aliments i nutrients, segons Comunitats Autdonomes i proificies

Un estudi realitzat I'any 2001per Serra et'#.a partir de les Enquestes Nutricionals
realitzades a vuit comunitats autonomes (Alacant, Andalusia, llles Balears, Canaries,
Catalunya, Galicia, Comunitat de Madrid i el Pais Basc) va analitzar la mitjana i la
desviaci¢ tipica de les IDRs, aixi com el percentatge de les IDRs i el percentatge dels
individus que feien un deficit vitaminic (<2/3IDRs) en la poblacié general, per sexes
(4728 homes i 5480 dones) i per franges d’edat (1625 homes i 1707 dones, entre 25-34

anys, respectivament) obtenint els resultats que es mostren a la Taula. 4..
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Taula. 4. IDR: Ingestes de referéencia per la poblacié espanyola; (1): Percentatge cobert en
relacié les IDR Europees; (2): Fins aquest moment no existeixen IDR per a la biotina, acid
pantoténic, retinol i carotens en les recomanacions per la poblacié esf&hyola

Homes Dones
Tota la mostra 25-34 anys Tota la mostra 25-34 anys
n=4728 n=1625 n=5480 n=1707
Media (DE) %IDR | <2/3 IDR Media (DE) Media (DE) %IDR | <2/3IDR| Media (DE)
Tiamina (mg) 1.78 (0.77) 162 2.8 1.92 (0.95) 1.49 (0.55) 165 1.1 1.51 (0.60)
Riboflavina (mg) 1.84 (0.98) 105 12.6 2.56 (0.98) 1.65 (0.92) 126 5.7 1.77 (0.96)
Eg. Niacina (mg) 40.09 (15.07) 222 0.4 41.92 (15.68) 32.74 (12.9) 232 0.6 33.64 (13.47)
Vitamina Bs (mg) 2.27(0.87) 125 0.1 2.30(0.94) 1.97 (0.8) 122 8.6 1.97 (0.83)
Vitamina By, (pg) 9.53 (8.50) 476 1 10.32(9.30) 7.10(7.1) 355 2.7 7.24(7.37)
Folats (ug) 267.0 (108.0) 133 8.1 272.0 (112.0) 252 (103) 126 10.0 249.0 (102.0)
Biotina (ug) 30.60 (15.83) 204 (1) (2) 31.81(17.37) 25.90(11.33) | 173(1) (2) 25.71(11.19)
Acid Pantoténic (mg) 5.33(1.98) 177 (1) (2) 5.61(2.14) 4.68 (1.62) 155(1) (2) 4.69 (1.60)
Vitamina C (mg) 123.0(85.0) 205 13.9 116.0 (95.0) 136.0 (88) 226 10.9 135.0 (88.0)
Vitamina A (Eq.Ret) 686.0 (524.0) 67 60.5 684.0 (569.0) 665.0 (523) 83 48.5 693.0 (569.0)
Retinol (ug) 293.0 (260.0) (2) (2) 337.0(281.0) 276.0 (253) (2) (2) 309.0 (240.0)
1918.00
Carotens (pg) 1774.0 (1526.0) (2) (2) 1611.0 (1236.0) | 2023.0 (1756) (2) (2) (1417.0)
Vitamina E (mg) 9.10 (6.14) 76 50 8.71(5.83) 8.28 (5.16) 69 55.4 8.26 (5.32)
Vitamina D (ug) 2.42(2.63) 58 73,9 2.68 (1.67) 1.96 (2.25) 48 82,4 3.35(1.31)

DE: desviaci6 estandard; IDR: Ingestes Dietetiques de Referéncia; <2/3 IDR: deficit de vitamines i minerals

El MAGRAMA també ha presentat la seva valoracido nutricional de la poblacio
espanyola i la darrera s’ha publicat a partir de les dades obtingudes en el periode 2007-
2008, juntament amb la FENN es fa una valoracié nutricional de la dieta espanyola a

partir del Panel de Consum Alimentdri

Tenint en compte que les dades obtingudes del cistell de la compra no proporcionen una
informacio tan exacta com la que proporcionarien les enquestes nutricionals (quiestionari
de frequencia de consum semiquantitatiu, recordatori de 24 hores i registre de 24 hores
en dies no consecutius), 'AESAN va realitzar la valoracio nutricional de la poblacio
espanyola a partir de les ENIBE i va observar que la ingesta de proteines era del
18%, la de carbohidrats del 40% i la de lipids del 42%. Pel que fa a les vitamines i
minerals, tenint en compte que es van definir com a deficiencia de vitamines i minerals
aquelles ingestes que no cobreixen el 80% de les {BRes va observar que, en el

grup d’edats entre 18 i 44 anys, una deficiencia de iode, zinc, acid folic tant en dones
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com enhomes, de vitamina A en homes, i de ferro i vitamina D en ©?. (Figura

11).
Vitamina E Vitamina E
Vitamina D Vitamina D
Vitamina C Vitamina C
Acid Folic Acid Folic
Vitamima A Vitamima A
VitaminaBLl2 VitaminaBl2
Vitamina B6 Vitamina B6
Niacina Niacina
Ribeflavina Ribeflavina
Tiamina Tiamina
Seleni Seleni
Fosfor Fasfor
Potassi Potassi
Magnesi Magnesi
Zinc Zinc
lode lode
Ferro Ferro
Calci Calci
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Figura 11. Comparaci6é de les ingestes observades de minerals i vitamines pels diferents grup
(18 a 24anys i de 25 a 44 anys) amb les ingestes diaries recomanades (IDRs) per la poblacié ¢
(%).Font:Evaluacion Nutricional de la Dieta Espafiola sobre datos de la Encuesta Nacional de |
Dietética(ENIDE 2009-2010)

Les dades obtingudes de ENCAT de 19922003, en poblacié adulta de 18 a 24 ¢
I de 25 a 44 anys, pel que fa a macronutrients, va ser,3% i 191% de proteines; ¢
41,5% i 413% de lipids i de 45% i 40,8% dfe carbohidratsespectivament (Figui

12).
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Figura 12. AGS: Acids grassos saturats; AGM: Acids grassos monoinstaurats; AGPI: Acids
poliinsaturats; HC: Hidrats de Carboni. FcSerra Majem L, Ribas Barba L, Salvador Castell G, Rc
Vinas B, Castell Abat C, Cabezas Pena C, et al. Trends in theonal status of the Spanish populati
results from the Catalan nutrition monitoring system (-2003).
2007;81(5):559-570.
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Les dades obtingudes pel que fa a la ingesta de vitamines i minerals per la poblacio

catalana de 18 a 44 anys és la que es mostra a la Taula. 5.

Taula. 5. Ingestes de vitamines i minerals obtingudes del ENCAT 199212003

ENCAT 1992-2003

Minerals 18-24 anys 25-44 anysg Vitamines 18-24 anyg 25-44 anys
Calci (mg) 848 802,7 Tiamina (mg) 1,4 1,2
Ferro (mg) 11,6 11,6 Riboflavina (mg) 1,6 15
Zinc (mg) 9,1 8,6 Niacina (mg) 19,5 19,9
Magnesi (mg) 277,3 284,8 Vitaming Bng) 1,8 1,8
Potassi (mQ) 2695,3 2812 Vitaming: Bug) 4.4 4.4
Fosfor (mg) 1367,5 1318,1| Vitamina A (Eg.Ret) 518,01 508,2
Sodi (mg) 2921,2 2682,1| Acid Folic (ng) 209,9 223,1

Vitamina C (mg) 76,7 95

Vitamina D (ug) 1,7 15

Vitamina E (mg) 8,7 8,8

També s’han realitzat estudis nutricionals a nivell autonomic, com sén les Enquestes
Nutricionals en el Pais Basc (1990), Navarra (1989-90), Comunitat de Madrid (2002-
2003¥*° Comunitat de Murcia (1994), Alacant (1994) i Galicia (1995) i Valoracions
de I'Estat Nutricional a Catalunya (1992-206%)

Un estudi dut a terme I'any 2000per Martinez ét*81sobre una mostra de 14 homes i

35 dones, entre 18 i 24 anys, estudiants d&raersidad Alfonso X el Sabiea
observar ingestes del 13,97% (DE:1,63) i 15,25% (DE:1,99) de proteines, del 45,29%
(DE:4,13) i 44,86% (DE:4,66) d’hidrats de carboni i del 40,90% (DE:3,67) i 40,61%
(DE3,53) de lipids en homes i dones, respectivament, i en la valoracio de les vitamines i
minerals, hi havia un déficit (<80% IDR) tant en homes com en dones d’acid folic,

potassi i magnesi, mentre que només en les dones s’observava un deficit de vitamina A.

Segons les dades de I'estudi realitzat I'any 2006per Oliveras'&? abbre una mostra
de 50 estudiants universitaris a Granada, entre 19 i 27 anys, es va observar que la

ingesta de proteines representava un 35% de la ingesta energética diaria, la de lipids un
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15% i la de carbohidrats un 50%; i quan s’analitzaven els minerals i les vitamines tant

en homes com en dones s’observava una ingesta deficitaria d’acid folic.

Un treball realitzat per I'any 2008Martins et‘dP on es valorava I'estat nutricional
d’un grup d’estudiants d’una universitat brasilera, d’edats compreses entre 18 i 27 anys,
es va observar que la ingesta de proteines, hidrats de carboni i lipids era de 16.3%,

54,3% i 30,1% de la ingesta energeética diaria, respectivament.

Segons un estudi realitzat I'any 2005per Tur €t°%h partir de dades obtingudes de les
Enquestes Nutricionals a les llles Balears (n=1200), realitzades entre els anys 1999-
2000 es va observar que la ingesta de proteines era del 17,94% (DE:5,37), la
d’hidrats de carboni del 42,78% (DE:9,56) i la de lipids de 38,56% (DE:8,50) del total
d’energia de la dieta.

2.3.2. Objectius Nutricionals

Els Objectius Nutricionalsaixi com les guies dietétiques, s6n eines més recdats

seva finalitat no és recomanar ingestes suficients de nutrients, sind adequar la ingesta
dietética mitjana de la poblacié per a prevenir el desenvolupament de malalties
croniques i degeneratives. Aquests documents tenen com a punt de partida el patro de
dieta mitja existent al pais en un periode de temps i s6n un concepte complementari a
les IDRs.

Els Objectius Nutricionals es refereixen a les ingestes desitjables que poden contribuir a
un estat optim de nutricié i salut, essent una eina molt util en la planificacié de les
politiques nutricionals nacionals, regionals i locals, a mig i llarg termini, i pretenen
aconseguir una baixa prevalenca de malalties relacionades amb {&*tieEs valors
recomanats representen la ingesta mitjana que es considera compatible amb el
manteniment de la salut de la poblacio dintre d’'un marge d’ingestes observades i no
s’'expressen per edat ni per sexe, sind que sén per a tota la poblacié sana. Els objectius
nutricionals es poden plantejar a curt, mig i llarg termini segons el punt de partida, la
dificultat d’aconseguir els canvis proposats i la importancia del canvi en un determinat

aspecte dietétic de la comunita®.
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A EE.UU., en el 1976, dintre de I'informe tecnic sobre nutricid i salut elaborat per una
comissié nombrada pel Senat, es van formular els Objectius Nutricionals, coneguts com

I'informe McGoveri'®?2),

La Unitat de Nutricié de I'Oficina regional per Europa de 'OMS, 'any 1977, també va
publicar un informe técnic que emmarcava els objectius nutricionals per Europa a curt i
a mig termini i es feia una referéncia especial per aquells grups de poblacié amb alt risc
cardiovasculat®®.

L’any 1990, el Grup d’experts de la FAO/OMS van proposar uns objectius nutricionals

que han servit de punt de partida pels objectius nutricionals per diferent$'ffatéts

L’any 1994 la Societat Espanyola de Nutrici6 Comunitaria (SENC), amb el consens de
la Nutrition Unit of the European Regional Office de I'OMS, va dissenyar els primers
objectius nutricionals per a la poblacié espanyola on recollia també alguns dels aspectes
de les recomanacions marcades per I'ffS?? Aquests objectius es van actualitzar
I'octubre del 2000 en un congrés a BilB&8i es va marcar I'any 2010 com a data per
valorar el compliment d’aquests; es van tornar a actualitzar 'any 2006, tenint en compte
les conclusions del projecte EURODIE®P i les noves evidéncies disponibles. La
darrera actualitzacié (2011) té com a data per a valorar-ne el compliment I'any 2020
(Taula. 6).

33



-Eulalia Vidal Garcia. Tesi doctoral-

Taula. 6. Objectius Nutricionals per a macronutrients, micronutrients, acids grassos, colesterol,

fibra i activitat fisica.

Situacié Objectius Objectius Objectius
estimada Nutricionals Nutricionals Nutricionals
a Espanya (1) FAO/OMS (2) Intermedis SENC (3) | Finals SENC (4)
IMC (kg/n") 20 - 26 18,5-24,9 21-23 20-25
Grassa total (% energia) 42 20-30 30-35 <35 0 <30
Grassa saturada (% 12 <10 7-8 <10
energia)
AGPI (% energia) 7 8-10 5 5
n-6 5-8% 2g linolénic 2g linolénic
n-3 1-2% +200mg DHA + 200 mg DHA
Trans (% energia) <1 <1
Colesterol (mg/1000 kcal 164 <100 <100
<300mg/dia
Sucres simples 10% energia <10% energia < 4 cops/dia < 4 cops/dia
CH complexos 33 145 -65 50 - 55 >50
(% energia)
Fibra (g/dia) 22 >25 >25 > 25
Sal (g/dia) 9 <5 <6 <6
Proteines (% energia) 15 12-15 13
Alcohol (% energia) 6 < 2 gots vi/dia < 2 gots vi/dia
Fluorurs en aigua (mg/l) <1 0.7-1.2 1 mg/dia 1 mg/dia
Profilaxis amb iode Variable + 150pg/dia 150 pg/dia
Calci (mg/dia) >800
Folats (ug/dia) >400 pg/dia
Fruites (g/dia) > 400 >400 > 300
Verdures i hortalisses >300 > 250
(g/dia)
Activitat Fisica 1 hora/ dia Intensita 1 NI 1 NI
moderada PAL > 1,75 PAL > 1,75

(1) Dades adaptades de: "La alimentacion en Espafa”. MAPA, 2004; (2) FAO/OMS, 2003; (3)ID.843;
(4) Aranceta Bartrina J. Objetivos nutricionales y guias dietéticas. Propuesta de la SENC para la
poblacion espafiol; (5) En cas d'utilizar habitualmente oli d'oliva; (6) En cas de no utilitzar habitualment
oli d’oliva; IMC: index de Massa Corporal; AGPI:acids grassos poliinsaturats; CH: Carbohidrats.
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La proposta de la SENC posa menys emfasi en els greixos totals i molt més en la
qualitat d’aquests. En el context de la dieta mediterrania espanyola es fomenta mantenir
I'actual consum d’oli d’oliva verge extra, fixant com a objectiu la disminucié en un 3-
5% de I'energia que prové dels greixos a partir dels acids grassos saturats (AGS) (del
13% actual al 9%), sense fixar objectius molt estrictes per els greixos totals (al voltant
del 35% de la energia diaria total). Les noves propostes recomanen que els acids grassos
poliinsaturats (AGPI) han d’aportar entre 6-8% de les calories diaries, i d’aquests el
acids grassos n-6 aportaran 5-8% de I'energia diaria i els acids grassos n-3 el 1-2%. Els
acids grassostrans” no hauran de superar el 1% de la ingesta calorica, i respecte als
acids grassos monoinsaturats (AGMI) han de complementar la ingesta de greix fins
arribar a la quantitat total de greix recomanat.

Un estudi realitzat per Tur et &Y, entre 1999 i 2000, a partir de les dades obtingudes
de les Enquestes Nutricionals de les llles Balears (1200 individus entre 16 i 65 anys) es
va observar que el compliment meés alt dels objectius nutricionals es donava per als
AGMI, en un 75,8%, seguit del calci en un 58%, i el compliment més baix era per el

iode, les fruites i els carbohidrats en un 10,4%, 17,1% i 18,1%, respectivament.

En un estudi realitzat 'any 2007per Bondia ef*&l.amb I'objectiu de valorar el
compliment dels Objectius Nutricionals intermédf en una mostra obtinguda de les
ENCAT (203 homes i 313 dones), cap dels objectius va restar complert pel 100% de la
mostra, sent el més alt el del sodi i el de les fruites, en un 78,3% i un 76,7%
respectivament, seguit de les greixos poliinsaturats i el calci, el compliment dels quals
va ser del 62,0% i un 65,9%, respectivament. El menor compliment va ser per a les

proteines i per als carbohidrats en uns 11,4% i 12,0%, respectivament.
2.3.3. Guies alimentaries

Per aconseguir els objectius nutricionals plantejats, és necessari desenvolupar i
implementar programes de promocié de la salut que contemplin diferents estrategies
d’intervencio a la comunitat. Les politiques alimentaries i nutricionals s6n una part molt
important d’aquestes estratégies en qué han d’estar compromesos tots els sectors
implicats en garantir la salut de la pobl&&f8

Els objectius nutricionals estan redactats en termes poc entenedors per a la poblacid, de

manera que cal expressar-los d’'una manera que siguin comprensibles i, per tant,
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practicable$°®. Amb aquesta finalitat sorgeixen les Guies Alimentaries o Guies
Dietéetiques, que s6n una manera d’expressar els Objectius Nutricionals de forma grafica
i amb un llenguatge entenedor i familiar i on les recomanacions s’expressen de forma

qualitativa com a aliments, racions o tendéncies més positives per {8%®alut

L’'origen de les Guies Dietétiqgues es remunta a I'any 1987, quan el Departament de
Salut i Benestar del Canada va establir dos comités d’experts per fer una revisié de les
recomanacions nutricionals, assumint la responsabilitat de desenvolupar: [1] “Les
recomanacions Nutricionals per als canadencs”, i que es van dissenyar per proporcionar
els nivells recomanats de nutrients essencials que tenien un efecte protector en la salut i
en elles es definiren quines havien de ser les caracteristiques de la dieta saludable, [2]
les “Normes de Canada per una alimentacié saluddSle’A partir d’aquests dos
documents es va dissenyar la Guia Alimentaria del Canada, I'any 1990, instrument
principal en l'educacié de la nutrici6 per a la poblacié i els professionals amb el
proposit d’ajudar als canadencs a escollir aquells aliments consistents en les
“Recomanacions Nutricionals” i “Les normes de Canada per una alimentacio

saludable”.

La constatacio de qué als paisos situats a I'area mediterrania, la incidencia de malalties
coronaries era significativament menor que en altres paisos d’Europa i la relacio
observada entre el patré de dieta d’aquests paisos amb la baixa prevalenca de malalties
cardiovasculars, va donar lloc a la primera InternatiQuaiference on the Diets of the
Mediterranean en el 1993, que va ser la primera d’'una série de trobades organitzades
per Oldways Preservation & Exchange Trust and the World Health Organization
(WHO)/Food and Agriculture Organitzation (FAQpl-laborant amb eNutritional
Epidemiology Center, a I'escola de Salut Publica de Harvard, a on es va voler avaluar
les implicacions que la dieta mediterrania tenia en la salut. Aquestes conferencies van
rebre el nom dePublic Health Implication of Traditional Dieteamb I'objectiu de
dissenyar una eina, que recollis d’'una manera grafica aquelles tradicions alimentaries a
nivell mundial associades a un bon estat de salut, agafant com a paisos de referéncia

Creta i altres paisos de I'area mediterrania.

L’any 1995, la FAO i la OMS van publicar directrius per al desenvolupament de les
Guies Dietétiques, que facilitessin la interpretacio i el seguiment d’allo que s’entén per

dieta saludabl&”. Aquestes directrius s’han anat adaptant i actualitzant a partir dels
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coneixements cientifics sobre la relacié entre I'alimentacid, la nutricié i la salut, aixi

com també a partir del canvi d'habits alimentaris i estils d&'$ida

Un dels objectius del projecte EURODIET, financat per la Unié Europea, va ser el
desenvolupament d'un marc generic per a l'elaboracido de Guies Alimentaries en els
paisos membres, aixi com la seva posada en practica amb el suport de la formulacié
d'estratégies d'acci6 mundta?. Aquest enfocament permetria no només el
desenvolupament de pautes alimentaries reals, dins d'un termini raonable, sind també la

fixacié d'objectius nutricionals a curt i mitja ternftfif.

El contingut d’aquestes Guies Dietétiques s’ha representat a través de models grafics
com son la Piramide dels aliments o la roda dels aliments, totes dues equiparables des
del punt de vista educatiu a la d'altres paisos de la Unié Elfohesot i que

actualment existeixen un gran nombre de piramides alimentaries, totes elles tenen com a

model un Gnic patro, el de la dieta mediterrdfia

A l'estat Espanyol, I'any 1989, es va constituir la Societat Espanyola de Nutricié
Comunitaria (SENC) amb [l'objectiu d’estudiar I'estat nutricional de la poblacio
espanyola i anys més tard, I'any 1995, es varen editar les primeres Guies Alimentaries
per a la poblacié espanyola amb el patrocini de 'Gf1S L'any 2001, arrel del IV
Congrés de la SENC, a Bilbao, es va editar la segona edici6 de les Guies
Alimentarie$*?® incorporant recomanacions per als diferents col-lectius i malalties, i
I'any 2004 es va elaborar una piramide on es representen tots els grups d’aliments i a la
que s’incorporaven quina hauria de ser la freqiiéncia de consum de cadascun d’aquests
grups, aconsellant un consum diari de 4 a 6 racions d’aliments rics en carbohidrats
complexes (pa, cereals, cereals integrals, arros, pasta, pata)adéons de verdures

i hortalisses, de>3 racions de fruites; de 2 a 4 racions de lactits, (logurts i
formatges), de 3 a 6 racions d’oli d’oliva i de 4 a 8 racions d’aigua al dia, i un consum
setmanal de 3 a 4 raciones de peix i marisc, de 3 a 4 racions de carns magres, de 3 a 4
racions d’ous, de 2 a 4 racions de llegums, de 3 a 7 racions de fruits secs i finalment un

consum opcional i moderat, en adults, de vi i cervesa (Figura 13).

Per als aliments com son els greixos saturats (mantega, margarina, embotits i carns amb
alt contingut en greix), aixi com dolgos, brioixeria, caramels i begudes refrescants

s’aconsella un consum opcional i ocasional.
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Grasas (margarina, mantequilla...)

CONSUMO OCASIONAL Dulces, bolleria...

Cames grasas,
embutidos, .

CONSUMO SEMANAL Alternar los alimentos de este nivel
no sobrepasando 2 raciones diarias
Carnes magras, pescado,

huevos, lagumbres y frutos secos

CONSUMO DIARIO
3.5 RACIONES
2-4 RACIONES (Preferentemente aceite de oliva)

Lecha, yogur, queso
MAS DE 3 RACIONES
Frutas

MAS DE 5 RACIONES/DIA
Total de Verduras y Frutas

MAS DE 2 RACIONES
Verduras y hortalizas

46 RACIONES

- Pan, cereales,

. @ caraales Integrales,

{ }h\a armoz, pasia, palatas
':))?::;5 )

Figura 13. Piramide dels aliments de $ociedad Espafiola de Nutricion Comunita{2904)

Hi ha pocs estudis on s’avalui el compliment de les recomanacions de les Guies

alimentaries de la poblacioé espanyola.

Un estudi realitzat I'any 2001per Aranceta et'#!. a partir de les Enquestes
Nutricionals de diferents Comunitats Autonomes (les mateixes que es van utilitzar per
la realitzacié de I'Estudi eVe de la poblacié esparydlava valorar la freqiiéncia de
consum, per dia, d'alguns grups d’aliments (el pes de l'aliment es va convertir en racio,
tenint en compte el tamany de les mateixes) i es va observar que la mitjana de la
frequencia de consum de la poblacio Espanyola era de 2 o més racions/dia pels aliments
rics en proteines d’origen animal (carn, peix, ous); 1,5 racions/dia de llet i derivats
lactics; aproximadament 4,5 racions/dia per a cereals i patates, 1 racié/dia de vegetals, i

2 racions/dia de fruites.

L’ Agencia Espanyola de Seguretat Alimentaria i Nutricid (AESAN) a partir de les
dades extretes de les ENIDED07-2008, va avaluar I'adequacié que tenia la dieta dels

espanyols a la Piramide Alimentaria, proposada per la SENC (2004), en les seves Guies
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Alimentaries,tenint en compte la freqiéncia de consum dels grups d’aliments

composen (Figura 14)

Aigua de beguda (R/D) ——— 5

Patatz, cereals (R/) Mej. Int. | 3 3
Fruites (R/D) * 2
Verdures i hortalisses (R/D)  [ma— ] 5
Lletiderivats (R/D) |
Clid'oliva(R/D) |imeeesssssssssssssssess 3
Peixos (R/S) | ¢ 3
Carns magres (R/S) S 3|7
Carns d'zus (R/S) | moaaasssssssssssssssssms 2
Qus (R/S) meeeesssssssssssssss 3,
Llezums (R/S) _| *,3
Fruits secs (R/S) | 5
Embotitsi carns grasses | EEEammm—
Refercs | 1,70
Dolgos | mamssssssssss 2 00
Greixos | ) 4

Brioxeria | 2 3

0 1 2 3 4

[Sy]
=]

m Freqiiencia observada
(ENIDE)

Figura 14. Frequeéncia de consum observada dels diferents aliments. Font: Evaluacion Nutricio
Dieta Espafiola, sobre dades de la Enquesta Naciolngesta Dietéetica (ENIDE) 20-2010.

L'analisi feta de les Enquestes Nutricils a Catalunya (2002-200%) mostren un baix
compliment de les recomanaciorstablertes per la SENC (2004yant a la frequenc
de consum per cada un dels grups d’aliments que composen la Piramide Alin
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Taula 7. Nivell de compliment de la poblacié catalana (ENCAT 2002-2003) per grups d’edat.

Table 3 Level of compliance with the SENC recommendations for the Catalan population by age group (ENCAT 2002-03)
Total sample . Age group: 10=24 years E Age group: 25=64 years Age group: 65 and more years
Tntake | Tntake | Intake Intake
Doesn't Less IJ'un| Equal 1] Exceeds) Doesn’t] Less IJunl Equsl u.[ Exceeds Doesn't| Less than| Equal ml Escrods| Docn't| Less that| Equal Iu| —
eat (% recommended (%) cat (% recommended (% ) | ent %) recommended { % } eat (%) recommended (% )
Fish {3=4 servingsiweek) 10 233 79 123 13 400 331 w0 0.6 243 375 370 16 273 39.3 318
Lean meat {3=4 servings/week ) 10 74 17 679 (1] 6.7 203 T24 10 5.4 27 TO8 L6 16.3 311 a9
Eggs (3=4 servings'week) 17 | (LAY 21.1 12 13 675 n7 09 30 67.2 218 79 23 i B 14.4 47
Pulses (24 servingwwosk) 49 581 353 17 71 583 337 Lo a6 511 354 19 32 579 32 L7
Nuts (37 servingshwesk) o] 451 19.2 63 36.1 457 131 52 256 464 20,4 % 3 M6 26
Daury (24 servingsiday 04 213 68.0 43 203 L] 34 03 276 674 a7 12 351 630 06
":--I»:‘..r-i-r. servinguiday 16 444 49,1 49 5 438 0.1 44 14 429 50.5 52 22 517 “:-:“:i. 43
03 516 axl s 737 258 0l 533 £6.5 0ne 545 447
14 727 259 09 250 140 17 715 268 09 614
i 63.9 351 n4 702 294 | 13 63.3 354 09 517 414
00 140 606 254 [Ti] 76 530 394 00 150 624 ns oo 180 632 158
10 336 5139 16 07 274 630 59 10 345 567 77 24 315 545 56
£ ] 6. 166 59 6.0 43 5 5.1 03 ) 38 I8
0. 2346 3 42.1 265 8 238 S 189
Sugars (<2 servings/day 73 59.1 315 16 56.7 a6 6.5 9.6 338 204 59.6 200
F Baked goods (<3 servingsiweek) s 520 02 1o 592 23 262 536 mn2 6.4 361 S
295 | 453 ns 124 551 325 2714 0.9 28 6.8 316 76
i1 | 406 56.1 22 273 0.5 33 9.7 510 45 61.8 137
Cells highlighted in grey denote population with excessively low or high intakes

Font: Serra-Majem L, Ribas-Barba L, Salvador G, Serra J, Castell C, Cabezas C, et al. Compliance with
dietary guidelines in the Catalan population: basis for a nutrition policy at the regional level (the PAAS
strategy). Public Health Nutr 2007;10(11A):1406-1414.

2.4. Capacitat antioxidant de la Dieta Mediterrania

Des de fa décades els cientifics s’han interessat pel paper protector i els beneficis que la
dieta mediterrania té sobre la salut. Un gran nombre d’estudis, el primer dut a terme en
els anys 66°%) han posat de manifest aquests eféES pero, tot i aixi, encara avui

no hi ha una explicacié precisa i clara de quins son els mecanismes a través dels quals
els components de la dieta juguen aquest paper protector sobre la salut. Diferents
mecanismes d’'accié han estat proposats per explicar els beneficis de la DM, sent
I'efecte antiinflamatori i I'antitrombotic els més suggetitd Autors com Willett
(1994§'%2) i Trichopoulou & Lagiou (1997®¥ van establir la hipotesis que els
continguts en antioxidants de la dieta mediterrania podrien ser els mediadors d’aguests
benefici§***® perqué els aliments que en formen part sé6n molt rics en

antioxidant&§3158)

L’efecte antioxidant, com un dels mecanismes d’accié dels efectes saludables de la
dieta, ha portat la comunitat cientifica a interessar-se per mesurar la capacitat

antioxidant dels aliments que integren la dieta mediterrania, aixi com també la capacitat
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antioxidant de la dieta global. Al mateix temps, s’han invertit molts esforcos en
coneixer la relaci6 entre dany oxidatiu, produit pels radicals lliures, i el
desenvolupament de determinades malalties, com son les malalties cardiovasculars, les
malalties degeneratives, com ['Alzheimer i el Parkinson, i determinats tipus de

canceft’: 139

Els radicals lliures sén especies altament reactives, produides durant els processos
metabolics normals de la cél-lula, que poden danyar potencialment el material genetic,

les proteines i els acids grassos poliinsaturats, entre d’altres components cel-lulars. No
obstant, I'organisme disposa de complexes mecanismes antioxidants que prevenen o0
retarden els processos oxidatius causats per aquests radicals lliures, dintre dels quals hi
ha el que coneixem com antioxidants o substancies antioxidants que es poden definir
com qualsevol substancia que, quan esta present en concentracions baixes en
comparacid6 amb la d'un substrat oxidable, retarda significativament o inhibeix

l'oxidacié del matei%>?,

El dany oxidatiu es presenta quan I'organisme no disposa de suficients antioxidants per
a poder neutralitzar aquests radicals lliures, el que coneixem com a estrés oxidatiu,
desencadenant trastorns fisiologics que podrien estar implicats en I'etiopatogénia de

moltes de les malalties anteriorment esmentades.

Dintre d’aquest complex d’antioxidants podem diferenciar els antioxidants endogens,
sintetitzats per I'organisme, com son els enzims antioxidants, i els antioxidants exogens,
aquells que el nostre organisme no pot sintetitzar i els ha d'incorporar a través de
I'alimentacid, essent els més representatius els beta-carotens, precursors de la vitamina
A®9 13 vitamina &Y la vitamina E*? i determinats minerals com el zinc i el

seleni'*?),

Formant part, també, del complex d’antioxidants exogens hi ha altres

components, com son els flavonoides, que tot i no ser imprescindibles per a 'organisme
des del punt de vista nutricional, juguen un paper fonamental en la neutralitzacié
d’aquests radicals lliures i, per tant, un paper molt important en la prevencio del dany
oxidatiu. Els flavonoides sén un grup d’antioxidants polifenolics que es troben a moltes

fruites™?, vegetal€>**¥ oli d'oliva™****®)j begudes com el te, el vi i la cervesa.

La dieta mediterrania, basada practicament en les verdures, fruites, peix i oli d'oliva, és

una dieta que assegura una alimentacio rica en vitamines i minerals antioxidants i és
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I'efecte d’aquests i la seva sinérgia que poden contribuir als beneficis saludables que se
li adjudique®*” d’aqui el qualificatiu de dieta antioxid&rit2>:148:149

Un del primers assajos clinics realitzats per demostrar el beneficis de la DM, va ser el
Lyon Diet Heart Stud{?®, 'any 1999, que suggeria que els components beneficiosos
de la dieta mediterrania podien ser els antioxidants presents a les verdures, les fruites,
I'oli d’oliva, el peix i el consum moderat de vi. Molts estudis suggereixen que hi ha un
vincle entre les fruites i les verdures de la dieta o la quantitat de vitamines antioxidants
en el plasma (acid ascorbic, tocoferol i carotenoides), amb el risc de mort per cancer o
les malalties coronarigs®,

Un estudi realitzat a la regié grega de I'AHidd va avaluar I'efecte de la dieta
mediterrania mesurant la capacitat antioxidant de 3042 persones adultes i mesurant el
grau d’adherencia a la dieta mediterrania i d’activitat fisica que realitzaven. Els resultats
varen demostrar que, a major nivell d’activitat fi$fthi major adheréncia a la dieta

mediterrani&®>, major capacitat antioxidant tenien les persones.

La Universitat de Navarra va engegar, I'any 1999, el projecte Seguimient Universitat de
Navarra, conegut com el projecte SUN, marc de molts estudis, entre els quals hi ha el de
la ingesta de vitamines i minerals dintre d’'un patré de dieta mediterrania i un patré
diferent al de la dieta mediterrania. Les persones que seguien un patré6 de dieta
mediterrania aconseguien arribar a les recomanacions nutricionals de vitamines i
minerals antioxidants, mentre que les que seguien un patrd0 de dieta diferent tenien
menys probabilitats de cobrir els nivells adequats, i per tant, més probabilitats de

presentar caréncies.

Algunes revisions fetes sobre les propietats antioxidants d’alguns aliments que integren
la dieta mediterrania han posat de manifest que un alt consum de fruites i verdures pot
ser una de les maneres d’augmentar la ingesta de vitamines i minerals antioxidants, aixi
com d'altres substancies, com so6n els polifenols, amb una gran capacitat
antioxidant*¥. També han posat de manifest que els polifenols continguts en I'oli
d’'oliva verge disminueixen els nivells del colesterol LDL oxidades i millora molts

marcadors de dany oxidafit?.
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Molts estudis han volgut demostrar la capacitat antioxidant dels aliments que integren la
dieta mediterrania. Aixi, es demostra que hi havia una associacio entre el consum d’oli

d'oliva verge i els nivells d’antioxidant en el plasfid

En valorar la qualitat de la dieta, s’ha suggerit que fins i tot la capacitat antioxidant de la

dieta podria ser un bon indicador de qualitat de la dieta en adultSJjdves

Un estudi realitzat per Serra et al. (2001) a partir de les Enquestes Nutricionals
realitzades a vuit comunitats autonomes (Alacant, Andalusia, llles Balears, Canaries,
Catalunya, Galicia, Comunitat de Madrid i el Pais B&Stya observar que la mitjana
(DE) de la ingesta de les vitamines antioxidants, la vitamina A, la vitamina C i la

vitamina E, en el grup de poblacié de 25 a 34 anys era la que es mostra a la Taula 8.

Taula 8. Ingestes mitjanes i Desviacié Estandard (DE) de vitamines antioxidants en poblacio
espanyola de 25 a 34 anys.

Homes Dones
Mitjana (DE) | Mitjana (DE)
Vitamina A (mg) 684 (569) 693 (569)
Vitamina C (mg) 116 (95) 135 (88)
Vitamina E (1g) 8.71 (5.83) 8.26 (5.32)

Segons els resultats sobre 'estat nutricional de la poblacié catalana, obtinguts de les
Enquestes Nutricionals de Catalunya (ENCAT), 2002-28p3a mitjana de les
ingestes de vitamines i minerals antioxidants en els grups de poblacié de 18 a 24 anys i

de 25 a 44 anys va ser les que es mostren a la Taula 9..

Taula 9. Ingestes de vitamines i mineral antioxidants de la poblacié catalana (2002-2003).

Antioxidants Homes Dones
18ald4anys| 25a44anys| 18aldanys| 25a 44 anys
Vitamina A (Eq Retinol) 655.1 939 518.1 508.2
Vitamina C (mg) 89.1 103.7 76.7 95.0
Vitamina E (mg) 9.1 9.7 8.7 8.8
Zinc (mg) 9.7 9.3 9.1 8.6
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Segons les dades obtingu’avaluar la ingesta de nutrients antioxidants d’una m
representativa de la ptacié de les llles Baled™® (489 homes i 702 dones, entre

65 anys) es varobservar ingestes inadequades (<2/3 IDR)zinc, bet-carote |
vitamina E emrmés d’'un 50% de la poblacio tant homes com dcexceptuar el zinc,

gue en el cas dels homean ser u 48,9% els que efeien una ingesta deficita.

La Agencia Esparola de Segretat Alimentaria(AESAN) va realitzar un estudi ¢
valoracié nutricional de la poblacié espanyola entre el -2010°%, en el qual es va
avaluar la ingesta d’energia, macro nutrients i micronutrients a partir de les
obtingudes de les ENIDIi pel que fa als grugd’edats entre 18 i 24 anys i de 25 a
anys es van observar ingestes inadequades (80% IDR) pel zinc, en els dos grug

tant en homes com en dones, i de la vitamina /. de retinol), en el cas dels hom

La valoracio nutricional de la dieta enyola d’acord aPanel de Consum d’alime|,
dut a terme per l&ederacion Espafiola de Nutrici (FEN), el 201® la ingesta
d’antioxidants, ajustant els valors a les recomanacionala poblacié espanyola de

a 59 anys, es van observar ingestessota de les recomanades pel zinc (Figur®.

Seleni (ug)
2008
Zinc (mg) 2006
2003
VitE (mg) W 2000
| 2003
Vit C (mg) W 2006
W 2003
W 2000

VitA (pg)

0 30 100 150 200 250

Figura 15. Ingesta d’antioxidants de la poblacié espanyola e 20 a 59 anys (ID.912)Del Pozo S,
Garcia V, Cuadrado C, Ruiz E, Valero T, Avila J, et al. Valoracion nutricional de la Dieta Espa
acuerdo al Panel de Consumo AlimentalFEN; 2012.

En altres estudis realitzats en adults, pero en poblacions més reduides, tamkven

ingestes inadequades de vitamines antioxidants com és el cas del treball real
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Martinez et af*® a un grup d’'estudiants de lniversidad Alfonso X El Sabio, de
Madrid (14 homes i 35 dones d’edat mitjana 21,9 £ 2,9 anys) on un 84,81% i el 30.30%,
dels homes i les dones, respectivament, feien ingestes inadequades (<80% IDR) de
vitamina A (Eq. de retinol), un 23,7% i un 3,03% farien ingestes inadequades de
vitamina C, en homes i dones respectivament; i pel que fa a la vitamina E, un 15,38%
dels homes i un 12,12% de les dones no arribarien el 80% de les IDRs recomanades per

la poblacié espanyola.
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3. HIDRATACIO

L’aigua és el component principal del cos huma, representant aproximadament entre el
50% i el 60% del pes corporal i el seu equilibri hidric és fonamental per a qué
I'organisme es mantingui correctament estructurat i en perfecte funcionament, ja que tot
desequilibri hidric pot afectar negativament el rendiment fisic i la salut de

I'organismét®),

El balanc diari d’aigua depén de la diferencia entre la ingesta, que prové dels liquids,
dels aliments, I'aigua metabolica- resultant de la reaccions quimiques que tenen lloc en
el nostre organisme, i la pérdua d’aigua, (a través de l'orina, de la respiracié, de les
pérdues gastrointestinals i de la stio?)

Taula 10. Ingesta i perdues d’aigua de I'organisme

Ingesta diaria d’aigua (ml) Pérdues d’aigua diaries (ml)
Begudes 1300 | Ronyo 1500
Aliments 1000 | Tracte respiratori 300
Aigua metabolica 300 Tracte gastrointestinal 300

Pell 500
Total 2600 | Total 2600

Font: lturriza et af™®

S’estima que de la quantitat d’aigua que necessita el cos, un 20-30% prové dels aliments
i entre un 70-80% de les begudes; sent les begudes, la font de liquid més important.
L’aigua metabolica, produida durant el metabolisme cel-lular és aproximadament igual
a les perdues d’aigua per respiracio, la qual cosa resulta un intercanvi net en l'aigua
corporaf®®”. La quantitat total d’aigua en el cos i I'equilibri entre la ingesta i la pérdua
d'aquesta estan controlats per mecanismes homeostatics que actuen en les vies

d’excrecid i estimulen el consi.

Una bona hidrataciéo s’aconsegueix a través del mecanisme de la set i també per la
conducta habitual d’ingesta de liquid. La setel desig de beure, induit per raons
fisiologiques i conductuals resultants d’una deficiencia d’aigua que permet les persones
recuperar les pérdues de liquid durant curts periodes de t&fipdot i que, en
general, una dieta equilibrada i una correcta hidratadidibitum son la base per a

cobrir els requeriments nutricionals de la majoria de les persones, incloent-hi les
persones que realitzen algun tipus d’esport, se sap que hi han necessitats especifiques

que dependran de diferents factors, com les condicions fisiologiques de I'individu, el
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clima, el tipus d’exercici, I'entrenament i el periode de competici6. Totes elles
requeriran d’una ingesta de liquid addiciéiat®® degut a la pérdua per sudoracio,
principal via de perdua de liquid durant I'exercici, podent arribar a pérdues de
L/h{6%),

La sudoracio és una resposta fisiologica que intenta limitar 'augment de la temperatura
interna, mobilitzant aigua cap a la pell per a la seva evaporacio, disminuint aixi la
temperatura corporal. L’evaporacio de la suor adquireix una importancia creixent a
mesura que la temperatura corporal augntéftaEl volum de suor en condicions
normals és aproximadament uns 100 mL/dia, pero en condicions extremes com sén els
climes calids, humits o en la practica d’exercici fisic, la pérdua d'aigua per suor es pot

incrementar fins a un o dos litres per KA

La deshidratacio es dona quan el cos perd més aigua de la que ingereix, €s a dir quan el
balan¢ hidric és negatiu. Aquesta perdua d’aigua, moltes vegades s’acompanya de la
pérdua de sals minerals. L'exercici fisic pot conduir a una situacié de deshidratacio,
amb les consequéencies que aixo té, no nomes per el rendiment, sind també per a la salut.
Pérdues de liquid d’entre 1 i 3% del pes corporal, poden donar lloc a una reduccio
successiva del rendiment fisic i de la capacitat de controlar la temperatura corporal, i es
poden presentar alteracions cardiovasculars i alteracions en la funcio
termoreguladof®?. Amb un deéficit de liquid, entre un 4% i un 6% o0 més, es pot
observar una disminucié del rendiment molt més greu; i dificultats de concentracié, mal
de cap i problemes més greus i quan s'arriba a deshidratacions del 7-10%, les
complicacions poden arribar a produir la o641

El panel sobre Productes Dietétics, Nutricio i Al-lergies de&Elaopean Food Safety
Authority (EFSA) va publicar, I'any 2010, una opinié cientifica sobre els valors
dietétics de referencia per 'aigua, recomanant per a la poblacié6 major de 19 anys, la
ingesta de 2 a 2,5 litres de liquid al dia, en condiciones de temperatura ambiental
moderada i nivells moderats d’activitat fisica. Aquests valleseferéncia inclouen

I'aigua present a les begudes i als alim&fits

La deshidratacio progressiva durant I'exercici ég|fient, ates que molts esportistes no

fan ingestes suficients de liquid per compensar les pérdues produides. Per aquest motiu
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€s molt important elaborar una estratégia capa¢ de mantenir un nivell de liquid corporal

optim durant I'exercici (tant en els entrenaments como en la compétiio)

La pérdua de pes produit per I'evaporacio de la suor és molt variable. Una manera
senzilla de saber la quantitat d’aigua perduda en una activitat fisica €s coneixent la
diferéncia de pes abans i després de realitzar I'exercici, ja que en exercicis inferiors a
tres hores la pérdua d’aigua per la respiracio és poc significativa, comparada amb la que
es perd a través de la suor. També la densitat de I'orina (examinada mitjancant canvis de
coloracid) pot ser un complement de I'observacié anterior. Davant la dificultat de poder
coneixer aquest parametre i el cost que suposa per a grups grans de poblacié portar-ho a
la practica, [American College Sport Medicif&CSM)**?j |la Federacié Espanyola de
Medicina d I'Esport (FEMEDE)®” han establert unes recomanacions geneériques sobre

quina ha de ser la ingesta de liquid abans, durant i després de fer exercici.

Abans de I'exerciciS’ha d’aconseguir que els esportistes estiguin ben hidratats abans
d’iniciar I'exercici (entrenament i competicid). Si s’ingereix suficient beguda amb els
menjars i es manté un periode de descans correcte (8 a 12 hores) des de I'Ultima sessio
d’entrenament, és probable que I'esportista estigui ben hidratat. Si no fos possible, la
ACSM recomana beure lentament de 5 a 7 mL/kg en les 4 hores abans d’iniciar
I'exercici®*®. Si I'individu no pot orinar o si I'orina és molt fosca o molt concentrada
hauria d’augmentar la ingesta, afegint de 3 a 5 mL/kg més en les ultimes 2 hores abans

de I'exercict>167)

En ambients calorosos i humits és convenient prendre aproximadament 500 mL de
liguid amb sals minerals durant I'hora prévia al comengament de I'exercici, dividit en
quatre tomes, cada 15 minuts Si I'exercici va a durar més d’'una hora, també es

recomanable afegir hidrats de carboni a la beguda, especialment en les dues ultimes

tomeg'®%167)

Durant I'exercici L'objectiu és aconseguir que els esportistes ingereixin la quantitat de
liquid suficient que els permeti mantenir el balang hidroelectrolitic i el volum plasmatic
adequats durant I'exercici. A partir dels 30 minuts de I'inici de I'exercici comenca a ser

necessari compensar la pérdua de liquids i després d’una hora es fa impreSeihdible
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Es recomana beure entre 6 i 8 mL de liquid per kilogram de pes i hora d’exercici
(aproximadament 400 a 500 mL/h o 150 a 200 mL cada 20 minuts) i no és necessari

prendre més liquid del necessari per compensar el déficit‘titié

Després de I'exerciciLa rehidratacio s’ha d’iniciar tant aviat com s’hagi finalitzat
I'exercici. L'objectiu fonamental és el restabliment immediat de la funcio fisiologica
cardiovascular, muscular i metabolica, mitjan¢ant la correccio de les perdues de liquid i
soluts que han tingut lloc durant I'exercici. Si la disminucio del pes durant
I'entrenament o la competicié ha estat del 2% del pes corporal, es convenient beure
encara que no es tingui set. Es recomana ingerir com a minim uns 150% de les perdues
de pes en les primeres 6 hores un cop finalitzat I'exercici per tal de cobrir el liquid

eliminat, tant per la suor, com per l'orina, i d’aquesta manera recuperar I'equilibri
hidric*®?),

Tot i que s6n molts els estudis realitzats per conéixer les repercussions que té la
deshidratacié en el rendim&ft*’? sobre les pérdues de liquid durant I'exeftitii

com unes bones pautes hidriques poden millorar el rendtfenb hi ha estudis sobre

si els habits d’hidratacié o les recomanacions proposades per aquestes institucions es

duen o no a terme.

Un estudi transversal descriptiu realitzat per Alarcon ét"%lsobre una mostra
constituida per 35 jugadors de basquet de diferents categories, tots ells pertanyents a un
Club de basquet de Murcia, a partir dels criteris establerts a priori, va concloure que el
85% dels jugadors van ingerir una guantitat adequada de liquid abans de la competicid i
ajustada a les recomanacions establertes per optimitzar el rendiment; un 97% van fer
ingesta de liquid durant la competicio i el 89% ho van fer després de la competicio, pero
nomes el 75% i el 27%, respectivament, ho van fer de forma correcta per prevenir al

maxim I'estat de deshidratacio.
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4. NORMOPES, SOBREPES | OBESITAT

L’OMS defineix sobrepes i obesitat com una “acumulacié anormal o excessiva de greix
que pot ésser perjudicial per la saft” mentre que, dbviament, el normopés és
I'abséncia d’aquesta situacio. Aixi matdiQMS estableix que la causa fonamental del
sobrepés i de I'obesitat és un desequilibri energétic entre les calories consumides i les
gastades; essent I'excés de calories consumides per augment en la ingesta d’aliments
hipercalorics, rics en greixos, sal i sucres, i per la disminucio de les calories gastades per

un descens de I'activitat fisica i I'augment d’una vida més sedéfitaria

4.1.Definicions i diagnostic

Si tenim en compte que els diposits de greix, en adults, no només es localitzen a nivell
subcutani, sind que també es formen diposits de greix a nivell intraabdominal i que
aquesta distribucié de greix s’associa a un major risc de trastorns metabolics, les
definicions i el diagnostic de normopeés, sobrepes i d’obesitat no s’han de basar nomeés
en la determinacié de I'index de Massa Corporal (IMC), indicador molt utilitzat en
estudis epidemiologi€8*#1™)j recomanat per societats médiques, sind també en una
analisi de la composicié corporal, per a detectar un possible excés de greix corporal

(GC) i les complicacions metaboliques relacion&dds

4.2.Metodes per determinar la compaosicio corporal

Per dur a terme una correcta analisi de la composicid corporal és necessari delimitar la
composicié del cos huma en funcido dels seus diferents components. D’aqui en

resultaran diferents models de composicié corffdfal

Behnke et al. (1995Y® proposa un model d’analisi de la composicié corporal basat en
I'aplicacio del principi d’Arquimedes, on el pes corporal estava representat per dos
components fonamentals: la massa grassa i la massa lliure de greix. A partir d’'aquest
model, altres autors han desenvolupat models de quatre compartiments basics: massa

grassa, massa 0ssia, aigua i proteines.

Matiegka, I'any 1924’ desenvolupa un model de fraccionament de la massa corporal

de quatre compartiments, el qual contemplava una composicié basada en 4 components
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basics: massa grassa, massa muscular, massa 0ssia i massa residual. Aquest model es va
veure modificat per propostes daltres autors, com Ross i WH8pmpassant a un

model de 5 components, i posteriorment torna a ser modificat per Berrdf&t al.

Tot i aixi, el model de dos components o bicompartimental és el més utilitzat per a

I'analisi de la composicié corporal en humans.

Hi ha diversos metodes per a determinar el contingut de GC (Taula 11). Malgrat aixo,
I'elevat cost d’alguns d’ells i moltes vegades la dificultat en la seva utilitzacio fa que la

majoria d’aquests metodes no es puguin aplicar en la practica clinica.

Taula 11. Metodes especifics per a determinar la composicié corporal (indirectes i doblement

indirectes®?.

Metodes indirectes

e Hidrodensitometria (Hydrodensitometry, underwater weighting, UWW)

* Desplacament de I'aire per pletismografia (Air Displacement Plethysmography,
ADP)

* Tomografia computeritzada (Computerised Tomography, CT)

* Imatge per ressonancia magnetica (Magnetic Resonance Imaging, MRI)

e Absorciometria de raigs X duals (Dual-Energy Xray Absorptiometry, DEXA)

e Técniques de dilucié (Dilution techniques)

Metodes doblement indirectes

* Analisi de bioimpedancia electrica (Bioelectrical Impedance Analysis, BIA)
* Antropometria (Anthropometry)

Dintre dels meétodes classificats com a doblement indirectes, la bioimpedancia i
I'antropometria son els sistemes d’eleccio per la determinacio de la composicio corporal

per la seva senzillesa, baix cost, rapidesa, grau de fiabilitat i el caracter podffasiu

4.3.Métode per determinar el Greix Corporal (GC).

Per la seva facilitat d’aplicacio i baix cost, I'antropometria ha estat un dels metodes més
emprats per I'estimacié GC, tot i que la seva precisio és menor que la dels metodes de

referencia.
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Com gualsevol altra area de la ciéncia, I'antropometria utilitza determinades regles per a
realitzar les mesures, basades en directrius establertes per organismes, tant nacionals,
com internacionals, com és la reconegldarnational Society for the Advancement of
Kinanthropometry(ISAK)*®, que estableix la metodologia a seguir per a prendre
mesures com pes, talla, longituds, perimetres, diametres i plecs cutanis. A partir
d’aguestes mesures, mitjancant I'aplicaci6 de diferents equacions i formules

estadistiques, es poden obtenir els valors de la composicié cBffforal

4.3.1. index de massa corporal

L’'IMC és el parametre internacionalment més emprat per a la definicio i el diagnostic
del normopés, sobrepés i [Iobesitat, tant en la practica d¢ifficacom
epidemiologic& 41" Es defineix com el pes en kilograms dividit pel quadrat de la
talla en metres (kg/fhi els punts de tall per definir I'estat nutricional sén els mateixos
per ambdos sexes i totes les edats en els &fllits

La OMS i la Societat Espanyola per I'estudi de I'Obesitat (SEEDO) estableix uns valors
de tall per ''MC (kg/nf) per definir normopés (18,5 y 24,9) sobrepés (25 y 29,9) i
obesitat¥30) (Taula 12)

Taula. 12. Criteris per definir el sobrepes i obesitat segons els IMC en adults

Categoria Valors limits de I''MC (kg/m ?)
Pes insuficient <18,5

Normopes 18,5-24,9
Sobrepes grau | 25,0-26,9
Sobrepes grau Il 27-29,9

Obesitat de tipus | 30,0-34,9

Obesitat de tipus Il 35,0-39,9

Obesitat de tipus Il (morbida) 40-49,9

Obesitat de tipus IV (extrema) > 50

Font: Sociedad Espafiola para el Estudio de la Obesi@ag# ™

Tot i que 'IMC és considerat el millor metode antropometric d’estimacié del GC, la
comparacio de 'IlMC amb els métodes de referencia indiquen que I'IMC te una série de

limitacions per estimar el GC de l'indivigé".
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Per un mateix valor d'IMC, la composicié corporal pot canviar, de manera que podem
trobar-nos fent una intervencid a nivell nutricional i d’activitat fisica, sense canvis en
'IMC, pero amb un augment de la massa muscular i una disminucié de la massa

grass&®®)

Tot i que hi ha una forta correlacié entre I'lMC i la GC, I'IMC no és una eina precisa
per diagnosticar un excés de GC en el rang baix i mitja de la distribucié dé'FfieC

que podem trobar-nos amb individus amb un IMC dintre del rang de normopes i un
excés de GC i que, per tant, no serien identificats com a individus obesos (falsos
negatius en el diagnostic de l'obesitat) i el mateix passaria amb un diagnostic de
sobrepés en el que no hi hagués un excés de GC (falsos positius en el diagnostic de la

obesitat).

4.3.2. Plecs cutanis

Dintre de la gran gama de metodes orientats a la determinacido de la composicio
corporal, els basats en la medicié dels plecs cutanis per la determinacié del contingut de
greix en el cos (antropometria) son els que més s’han utilitzat degut al seu baix cost, en
comparaciéo amb altres metodes, que exigeixen d’instruments més costosos. A més, en
comparacio, resulten senzills d'utilitzar i no requereixen d’'un temps prolongat per a la

seva aplicacio.

Els plecs cutanis permeten mesurar el teixit adipds o greix subcutani en diferents parts
del cos ben definides i protocol- litzad&® Encara que els més utilitzats sén els plecs
tricipital, bicipital, subescapular i supraili&€®, hi ha altres zones del cos a on es
determinen els plecs cutafff®. Aquest meétode s'utilitza per estimar la composicié
corporal en multiples poblacions i amb diferents caracteristigues com sén nens, adults i

esportisted®?,

Hi ha moltes equacions basades en les mesures dels plecs cutanis. En el cas d’'una
poblacié adulta, entre 19 i 30 anys, la FEMEDE en el seu document de €8flsens
recomana utilitzar la férmula de Durnin-Womer$t&) per a determinar la Densitat
Corporal (DC) en homes i en dones, i la formula establerta p€f%ie partir de la

qual, coneixent la DC, pot calcular-se el GC.
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4.3.3. Perimetre de cintura

Cal tenir en compte que els riscs de salut no només estan relacionats amb I'IMC i el GC
total, també ho estan amb el greix intraabdominal o vist&t&l GC intraabdominal
incrementa el risc de diabetis, hipertensié i malalties cardiovas€ifarsi ''MC ni

el GC es correlacionen bé amb la greix visceral o els factors de risc cardiovd&ulars

En els ultims anys s’ha observat que el metabolisme del greix abdominal i la diferent
distribucio del greix en el cos juguen un paper important en el risc de desenvolupar
determinades patologies. D’aqui l'interes en determinar la preséncia de greix

predominantment localitzat a nivell abdominal.

Ja en la decada dels anys 1950 es va suggerir que un augment del greix abdominal
s’associava a un major risc de diabetis i malalties cardiovasculars. Estudis prospectius
han examinat la relacié entre la distribucié del greix en I'organisme i han trobat una
significativa associacié positiva entre la distribucié del greix i el risc de mort. També
estudis transversals han demostrat una major prevalenca d’intolerancia a la glucosa,
hipertensio arterial i dislipemies en individus amb un major emmagatzematge del greix

a nivell abdominal.

Els valors de risc per la distribucid del greix abdominal sén els definits pltilanal
Institute of Health (NIH}*?i la SEEDG'"® (Taula 13).

Taula 13. Valors de risc per la distribucié del greix abdominal

Perimetre de la cintura
Homes Dones
NIH, EEUU
Risc 94-101,9cm 80-87,9 cm
Risc alt >102 cm >88 cm
SEEDO
Risc > 95-<102 cm >82-<88 cm
Risc alt >102 cm >88 cm
NIH : National Institute of Healf"®" SEEDO: Sociedad Espafiola para el Estudio de la
Obesidad™®

4.4. Prevalenca de sobrepeés i obesitat

La prevalenca de sobrepés i obesitat en la poblacié adulta espanyola entre 25 i 34 anys,
d’acord amb els resultats de I'estudi DORIER estudi transversal realitzat entre els

anys 1990 i 2000, s’estima en un 28,1% i 5,9%, respectivament, observant una
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prevalenca meés alta en homes (36,8% i 7,1%) que en dones (29,2% i 4,8%) tant pel que
fa al sobrepés com per a I'obesitat. Per definir el sobrepés i I'obesitat, en aquest grup de

poblacio, s’han emprat els criteris proposats per la SEEDaltres organismé&s®.

Dintre del mateix estudi es va valorar la prevalenca d’obesitat per a comunitats

autonomes de tota la mostra (Figura 16).
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Figura 16. Prevalenca de I'obesitat (IMGBO kg/nf) per regi6
geografica espanyola i per sexe. Estudi DORHEA

En un estudi epidemiologic transvef§4l sobre una mostra representativa de la
poblacié espanyola de 2 a 24 anys, estudi EnKid 1998-2000, en el subgrup de poblacio
entre 18 i 24 anys es va observar una prevalenca de sobrepés de 13,2% (més alta en
homes: 14,9% que en dones: 11,3%) i una prevalenca d’obesitat de 13,7% (més alta en
dones: 14,9% que en homes: 12,69%). El sobrepes i I'obesitat estaven definits com
valors d’'IMC iguals o superiors als valors dels percent5-<97 y >97,

respectivament, de las taules de referéncia espanyoles de Hernandez et 8°°(1988)

Les dades més recents de sobrepés i obesitat en adults a Espanya provenen de la darrera
Enquesta Nacional de Salut (ENS) realitzada pel Ministeri de Sanitat, Politica Social i
lgualtat, els anys 2011-20%%), on s’estima una prevalenca de sobrepés i obesitat del
16,3% i 5,5%, respectivament, entre els adults de 18 a 24 anys; i del 29,4% i 10,1%,
respectivament, per als adults entre 25 i 34 anys. Per altra banda, mitjancant la
comparacié de la prevalenca de sobrepés i obesitat obtingudes de les ENSH&li2003

del 2006'°” es confirma un creixement del sobrepés i 'obesitat en els adults espanyols
entre 18 i 34 anys (Taula 14).
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Taula 14. Prevalenca de sobrepes i obesitat entre els adults espanyols de 18 a 34 anys, en els
anys 2003, 2006 i 2011-2012.

Sobrepés (%) Obesitat (%)

Edat(anys) 2003 2006 2011-12 2003 2006 2011-12
Total 18a24 15,99 18 16,3 2.89 55 55

25a34 28,3 29,65 29,4 7,5 8,86 10,1
Homes 18 a?24 21,85 22,58 20,3 3,1 5,53 55

25a34 39,45 38,57 39,5 8,4 9,7 11,2
Dones 18a?24 10,10 12,99 12,2 2,7 5,46 55

25a34 16.62 19,97 18,9 6,7 7,95 9,0

Font: Ministeri de Sanitat, Politica Social i Igualtat. Enquesta Nacional de Salut (ENS). Madrid: Ministeri de

Sanitat, Politica Social i Igualtat, 2003. Ministeri de Sanitat, Politica Social i Igualtat. Enquesta Nacional de Salut
(ENS). Madrid: Ministeri de Sanitat, Politica Social i Igualtat, 2006. Ministeri de Sanitat, Politica Social i Igualtat.

Enquesta Nacional de Salut (ENS). Madrid: Ministeri de Sanitat, Politica Social i Igualtat, 2001-2012.

A Catalunya, les dades més actualitzades son les obtingudes de les Enquestes

Nutricionals de la poblacié Catalana (ENCAP)realitzades entre els anys 2002 i 2003,

on s’observa, pel grup d’edats de 18 a 24 anys, una prevalenca de sobrepés del 19,8%
en homes i 18,1% en dones, mentre que en el grup d’edat de 25 a 44 anys, la prevalenca
observada va ser del 41,7% i 22,9% en homes i dones, respectivament. Pel que fa a la
prevalenca d'obesitat, en el grup de 18 a 24 anys va ser del 6,9% en homes i del 1,3%

en dones, mentre que en el grup d’edats de 25 a 44 anys, es va estimar una prevalenca
del 13,3% i del 8,7%, en homes i dones, respectivament.

Si comparem aquestes dades amb les obtingudes de I'estudi ERiCadlitzat entre el
1992-93, podem observar que hi ha una disminucio de la prevalenca de sobrepés en
homes i dones, excepte en les dones de 18 a 24 anys, en el qué s’observa un augment
del sobrepés del 7,2% en el 1992-1993 al 18,1% en el 2002-03. Pel que fa a la
prevalenca d’obesitat, s’observa un augment en els dos sexes, exceptuant en la franja
d’edat de 18 a 24 anys en dones, en les que s’observa una disminucio del 1,7 a I'1,3%
(Taula 15).
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Taula 15. Prevalenca de sobrepeés i obesitat en la poblacio catalana de 18 a 44 anys.

Sobrepés (%) Obesitat (%)
Edat 1992-93 2002-03 1992-93 2002-03
Homes 18-24 27,0 19,8 2,5 6,9
25-44 43,2 41,7 7,0 13,3
Dones 18-24 7,3 18,1 1,7 1,3
25-44 26,7 22,9 6,6 8,7

Font: Serra Majem L, Ribas Barba L, Salvador Castell G, Roman Vinas B, Castell Abat C, Cabezas Pena
C, et al. Trends in the nutritional status of the Spanish population: results from the Catalan nutrition
monitoring system (1992-2003). Rev Esp Salud Publica 2007;81(5):559-570.

Un estudi realitzat a partir de la informacio obtinguda durant la realitzacio, I'any 2009,
de I'estudi Fonts Alimentaries de Nutrients en la Poblacié Espanyola (EffP&)bre

a un col-lectiu de 418 individus (196 homes i 222 dones) de 18 a 60 anys, que es va
realitzar sota la contractacio de AESAN, per a conéixer la ingesta d’aliments, energia i
nutrients de la poblacio espanyola, va observar una prevalenca de sobrepées del 22,5%
(30,9% en homes i 15,2% en dones ) i pel que fa a la prevalenca d’obesitat del 4,8%

(5,9% en homes i 3,8% en dones).
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5. L'ETAPA ADULTA

L’edat adulta és I'etapa compresa entre la finalitzacié de I'adolescéncia i l'inici de la
senectut, essent el periode més llarg de la vida. Aquesta etapa fa referéncia al periode en
gue l'organisme ha madurat i assolit la capacitat de reproduir-se. Si agafem la definicié
d’adult, descrita en I'Enciclopédia Catalana, defineix aquest terme “@dmde
I'organisme totalment desenvolupat i que pot reproduifl&8 A la majoria de les

cultures es considera adulta tota aquella persona amb meés de 18 anys encara que, com ja
se sap, l'adultesa no s'inicia exactament en aquest limit cronologic. En termes
nutricionals, el Comité de la FAO/OMS/UNU delimita dos intervals dintre del periode

de I'adultesa: dels 18 als 29 anys i dels 30 als 59%Nysentre que d'altres autors

prefereixen separar las etapes de la edat adulta dels 18 als 40 anys i dels 40 als 60

anys?%%,

La poblacié adulta és considerada un grup especialment vulnerable des del punt de vista
nutricional, ja que molts del apats es fan fora de casa. Ja sigui perqué estudien o perquée
treballen, els adults se salten alguns apats, piquen entre hores i entre les seves

preferéncies hi ha el menjar rapid i les begudes alcohoffies

Tot i que la cura per I'alimentacié es manté al llarg de tot el cicle vital, en determinades
etapes el paper de I'alimentacié juga un rol més important. Infancia, maternitat i tercera

edat son els moments en que el control de I'alimentacié es fa més rigords (Figura 17).
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Figura 17. Grau de control que se sol exercir sobre
l'alimentaci6 al llarg de les diferents etapes que
compren el cicle vital (Habitos alimentarios de la
Comunidad de Madrid).
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1. HIPOTESI

Els canvis en l'estil de vida, en els darrers anys, han donat lloc a canvis en els habits
alimentaris de la poblacid, observant-se un allunyament de patrons de dieta saludable
com és la Dieta Mediterrania (DM) i I'aparicié de nous habits alimentaris que es

caracteritzen per un excés de calories, principalment provinents dels greixos d’origen

animal i de sucres senzills.

Aquests nous habits alimentaris i la inactivitat fisica son dos dels principals factors de
risc de malalties croniques no transmissibles com son el sobrepes i la obesitat, les

patologies cardiovasculars, la diabetis i alguns tipus de cancer.

Els coneixements que es deriven de I'evidéncia cientifica, pel que fa a la relacio dels
habits alimentaris i la salut, han portat a qué des de les autoritats sanitaries s’activessin
politiques destinades a la poblacié, amb I'objectiu de millorar els habits alimentaris i
per tant la salut. Aquestes politiques s’han dut a terme a partir de les guies alimentaries,

creades a partir dels objectius nutricionals marcats per la poblacio.

Cal adaptar les politiques d’intervenciéo a les necessitats de cada col-lectiu o grup.
D’aqui la importancia de detectar aquells grups que estan en risc. La deteccié d’aquest

grups permet millorar I'eficacia de les intervencions.

Els esportistes son subjectes especialment vinerables per mor de la seva necessitat
incrementada d’energia i nutrients, aixi com de totes aquelles molécules amb coneguda
activitat antioxidant, que condicionaran el seu estat de salut i de possible dal oxidatiu,
aixi com del seu rendiment esportiu i de la seva recuperacié després de I'esfor¢ fisic.
Sera precis, per tant, una analisi exhaustiva del seu estat nutricional, per a determinar

deficits, excesos i necessitats.

1. OBJECTIU GENERAL

L'objectiu general d’aguesta tesi doctoral és avaluar la qualitat de la dieta, habits
alimentaris i composicio corporal d'un grup de jugadors/es de basquet amateurs, d’entre

18 29 anys, a la ciutat de Barcelona.
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2.

OBJECTIUS ESPECIFICS

Aquest objectiu general es desenvolupara a partir de la consecucié dels segients

objectius especifics:

1.

62

Determinar la prevalenca de sobrepeés i obesitat d’'un grup de jugadors/es de basquet
amateurs, d’entre 18 i 29 anys, a la ciutat de Barcelona

a. Analitzar les caracteristiques antropométriques per sexe.

b. Determinar la prevalenca de sobrepes i obesitat per sexe.

Determinar la prevalenca de normopés amb excés de greix corporal (GC) i sobrepées
amb una massa muscular (MM) incrementada d’un grup de jugadors/es de basquet
amateurs, d’entre 18 i 29 anys, a la ciutat de Barcelona.

a. Determinar la prevalenca dels grups obtinguts de la combinacio dels
indicadors antropomeétrics, index de Massa Corporal i index de Massa
Grassa (IMG): normopes amb i sense excés de GC, sobrepés amb i sense
exces de GC i obesitat.

Avaluar els patrons dietetics i la qualitat de la dieta d’'un grup de jugadors/es de

basquet amateurs, d’entrel8 i 29 anys, a la ciutat de Barcelona.
Avaluar I'adequacio de la dieta al patr6 alimentari de la DM.

Coneéixer la ingesta d’antioxidants d’'un grup de jugadors/es de basquet amateurs,

d’entre 18 i 29 anys, a la ciutat de Barcelona.

Saber quins son els habits d’hidratacié abans, durant i després de la realitzacié de
I'exercici d’'un grup de jugadors/es de basquet amateurs, d’entre 18 i 29 anys, a la
ciutat de Barcelona.

Avaluar el compliment dels Objectius Nutricionals 2010 per la poblacié espanyola
d'un grup de jugadors/es de basquet amateurs, d’entre 18 i 29 anys, a la ciutat de

Barcelona.

Recollir la informacié existent dels estudis realitzats sobre 'adheréncia a la DM a
Espanya del 2006 a 'actualitat.
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1. ESTUDI DE LA QUALITAT DE LA DIETA D’'UN GRUP DE JUGADORS DE
BASQUET AMATEURS A LA CIUTAT DE BARCELONA

1.1. Plantejament general

L’estudi de la'Qualitat de la dieta d’un grup de jugadors de basquet amateurs a la

ciutat de Barcelona” és un estudi transversal realitzat amb I'objectiu de coneixer la
prevalenca, la qualitat de la dieta, els habits d’hidratacié que es tenen abans, durant i
després de realitzar I'exercici, aixi com també avaluar la composicié corporal d’aquest

grup de jugadors de basquet amateurs a la ciutat de Barcelona.

D’acord amb I'objectiu de I'estudi, es va fer una avaluacié antropomeétrica i un estudi
nutricional a partir d’'uns questionaris que incloien: tres recordatoris de 24 hores, un
guestionari semi quantitatiu de freqiéncia de consum i un questionari sobre els habits

d’hidratacio.

Aspectes etics i legals

Aquest estudi es va realitzar d’acord amb les directrius establertes en la Declaracié de
Helsinki i tots els procediments en éssers humans foren aprovats pel Comité Etic de les

llles Balears.

1.2. Seleccio dels participants, reclutament i apr@cio

El procediment per obtenir la mostra per a I'estglva fer en varies fases. La primera

va consistir en obtenir el llistat de tots els clubs de basquet federats a la ciutat de
Barcelona (n=99). A partir d'aquesta informacié es van seleccionar aquells clubs que
tenien equips senior en 12, 22 | 32 categoria (n=65) i es va contactar per e-mail i via
telefonica amb cadascun d’ells, demanant-ne la participacié voluntaria en I'estudi. Amb
tots aquells clubs que varen acceptar de participar-hi (n=45) es va fer un segon contacte
per a poder quedar en dia i hora, amb cadascun dels equips, per explicar-ne amb més
detall 'objectiu de I'estudi als jugadors. Abans de fer cap intervencio, a cadascun dels
jugadors, se’ls hi va donar una carta amb la informacio i el proposit de I'estudi per tal de
ser informats. Un cop acceptaven participar en I'estudi firmaven el full de consentiment
informat per duplicatDe tots els jugadors candidats a participar en I'estudi (n= 812),

301 jugadors varen voler participar i només 140 van arribar a completar tots els
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questionaris. Les raons per a la seva exclusio foren: (a) negacié per part del jugador a
ser entrevistat, (b) no acabar de respondre els questionaris.

1.3. Variables de I'estudi
1.3.1. Dades sociodemografiques i estil de vida

Dades sociodemografiqueks va recopilar informacié sobre I'edat de I'enquestat, el
lloc de naixement, el nivell educatiu (que fou agrupat d’acord als anys d’estudi i el tipus

de formacio en: baix, <6 anys d’educacio; mitja, 6-12 anys; i B anys)

Habits dieteticsL’enquesta també incloia preguntes referides a I'’habit diari d’esmorzar
(si; ocasionalment; no); les menjades que normalment realitzava I'enquestat (esmorzar;
berenar a mig mati; dinar; berenar a mitja tarda; sopar; tornar a menjar abans d’anar a
dormir; altres); el temps dedicat a les tres menjades principals: esmorzar, dinar i sopar
(<10 min; 10-20 min; >20 min).

Activitat fisica (AF). Per tal de conéixer el temps que invertien, al llarg de la setmana,

en realitzar exercici, se’ls hi va preguntar quins dies a la setmana entrenaven i quants
partits jugaven a la setmana, aixi com el temps que invertien en cadascun dels
entrenaments i partits. Tenint en compte que el temps invertit en els entrenaments es
podia estimar, mentre que el temps invertit en un partit no, doncs no sempre jugaven el
mateix temps i no sempre jugaven, es va optar basar-se només en els dies

d’entrenament.

Estat de salutEs va demanar informacié sobre la presencia de malalties croniques (no
en tinc; diabetis; hipertensio; excés de pes; colesterol; celiaquia (intolerancia al gluten);
intolerancia a la lactosa; altres).

1.3.2. Antropometria

Per la presa de les diferents mesures antropomesrige van seguir les normes i
técniques de mesura descrites per Ilgetnational Society for the Advancement of
Kinanthropometry (ISAK) “83). A partir d'aquestes mesures es varen calcular diversos

indicadors antropometrics.
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1.3.2.1. Mesures antropometriques

Talla (cm)
La talla fou mesurada mantenint el cap dels subjectes en el pla de Frankfurt, emprant-ne
un tallimetre mobil (Seca 2%Hamburg, Alemanya), amb un rang de medici6: 20-205

cm; precisio: 1 mm.

Pes (kg)

El pes corporal es va determinar situant el subjecte en el centre de la balanca, en posicio
estandard erecta, vestint roba interior o similar i sense sabates. Es va utilitzar una
balanca digital portatil (Seca 874Hamburg, Alemanya) amb un rang de medicio: O-

200 kg, precisio: 50g.

Diametres (cm)

Els diametres es van mesurar amb un paquimetre (Holt&in Crosswell, UK). Rang
de medicié 0-250 mm, precisié: 1 mm. Es varen determinar els diametres de I'hnimer,

biestiloideu, bicondileu de fémur i bimaleolar.

Perimetres (cm)

Els perimetres es van mesurar amb una cinta métrica no-extensible (Lufkin EXecutive
w606pm, Lufkin, USA). Amb un rang de medicié6 0 — 200 cm, precisio: 0,1 cm). Es
varen mesurar els perimetres del bra¢ relaxat, del bra¢ contret, 'avantbrag, canell,

mesoesternal, cintura, gluti, cuixa, cama, turmell i coll.

Plecs cutanis (mm)

Per a mesurar els plecs es va utilitzar un lipometre (H8Jt€rosswellUK.) amb un

rang de medici6 0—48 mm, precisié6 0,2 mm, pressié constant 18g/Eis plecs
cutanis mesurats varen esser: tricipital, bicipital, subescapular, pectoral, axil-lar mig,

ileocrestal, supraespinal, abdominal, cuixa anterior i cama medial.
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1.3.2.2. Indicadors antropometrics

index de massa corporal (IMQ. A partir de les determinacions directes del pes i la
talla es va calcular ''MC (kg/R*®® que es defineix com el pes corporal (Kg) dividit

pel quadrat de la Talla (m).
IMC = pes (kg)/talla(m)

Els subjectes foren classificats emprant els valors de tall, per I'IMC, definits per la
OMS®%42%) i ytilitzats per la Societat Espanyola per a I'Estudi de I'Obesitat
(SEEDO$'"® que classifica com a baix pes els valors de #18.9; com a valors de
normopes els compresos entre 18,5 i 24,9; classifica com a sobrepés els valors entre 25

i 29,9 i com obesos els valor8@:

Per la determinacio de la composicio corporal es van utilitzar les férmules proposades
en el Document de consens del Grup Espanyol de Cineantropometria (GREC) de la
Federaci6é Espanyola de Medicina de I'Esport (FEMEBE)

Greix corporal (GC). ElI GC (%) es va calcular d’acord a les equacions de Durnin &
Womersley (1974)®¥, per homes i dones entre 20 i 29 anys, a partir de les quals
s’obtenen els valors de DC i posteriorment es va calcular el GC(%) amb I'equacio de

Siri®® per ambdés sexes.

Homes DC =1,1631 - 0.0632 x log10 (PI Tri + PI Bic + Pl Sub + Pl lleoc)
Dones DC =1,159-0,0717 x log10 (PI Tri + PI Bic + Pl Sub + PI lleoc)

PI Tri: plec tricipital; PI Bic: plec biceps; Pl Sub: Plec subescapular; Pl lleoc: plec lleocrestal

GC(%) = (495/DC)-450

Posteriorment, es va calcular I'index de Massa Grassa (IMG) {kgimm relacié entre
el GC i la talla que permet avaluar els parametres de la composicio corporal eliminant
les diferencies en el GC associades a la talla i mes precis que I'lMC per a la deteccio de

sobrepe’§®”).
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Els punts de tall emprats per a classificar els adults segons si tenien un GC normal o en
excés foren els observats en un estudi amb una mostra de caracteristiques morfologiques
i &tniques similars a les del nostre e<t#li on hi van intervenir 1487 homes i 1325
dones entre 18 i 39 anys, els valors obtinguts van ser : 1.8 i 3.9 per un IMC de 18.5; 5.2

1 8.2 perun IMC de 251 8.3i111.8 per un IMC de 30, en homes i dones, respectivament.

Massa muscular esquelética (MME)La MME es va calcular partir de la férmula de
Lee(208)

MME (Kg) = Talla x (0.00744*PBE+ 0.00088*PM@ + 0.00441*PGE) + (2.4+sexe)
— 0.048xEdat + Etnia + 7,8

PBC.: perimetre del bra¢ corregit; PMC: perimetre de la cuixa corregit; PGC: perimetre
de la cama corregit; Sexe:dones=0, homes=1; Edat:en anys; Etnia:“-2:asiatics;
“1.1".afro-americans; “0”:caucasics i hispanics; Talla en metres; Perimetres en cm;
Plecs en mm.

index cintura/talla (ICT) i cintura/maluc (ICM) . Mentre que I'IMC i I'lMG
generalment sén emprats com a mesura d’obesitat general, I'ICT i I'lCM sén relacions
gue s’empren com a mesura de sobrepes i obesitat central, més relacionada amb les
malalties metaboliques. Es recomana que tant en nens com en adults, I'ICT es
mantingui inferior a 0.5, punt de tall emprat en aquest éidi els punts de tall per

el ICM van ser els proposat per la SEEDO 2067

1.3.3. Avaluacio dietética

L’avaluacio dietetica es va efectuar mitjangant I'aplicacié de tres recordatoris de 24
hores no consecutius, un Questionari semiquantitatiu de freqiencia de consum (QFC)
d'aliments préviament validat? i aplicat a altres estudis i enquestes a la poblacié

espanyol&> 213215

Recordatori de 24 hores.

La ingesta d’energia i nutrients es va determinar a partir dels resultats mitjans dels tres
recordatoris de 24 hores. La conversio de la ingesta d’aliments en nutrients es va
realitzar mitjancant un programa informatic (Alimenta®, NUCOX, Palma, Espanya)
basat en les taules de composicié d'aliments espaffybféd i europee$®® i

complementat amb dades de composicié d’aliments disponibles per als aliments de
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Mallorca i Catalunyﬁlg). Aquest programa informatic conté dades referents a aliments i
plats de consum habitual, i proporciona informacié soboemingut de 35 nutrients, a

meés dels continguts d’energia, alcohol i aigua, per a cada aliment i recepta. Per
I'estimacié de les quantitats consumides es va utilitzar un alboum de models fotografics
per determinar el volum o el p&9. Els enquestadors varen rebre una formacié prévia i

se’ls va entrenar per una correcta aplicacio de la técnica

La identificaci6 dels adults que informaren incorrectament la seva ingesta
(underreporters) es va dur a terme mitjancant I'avaluacioé de la relacié entre la ingesta
energética i la taxa metabolica basal (IE/TfMB) Una ratio IE/TMB<1,14 tant en
homes com en dones fou considerat infraestiffa€j6 mentre que una ratio
|E/TMB>2.4 fou considerat sobreestimd&i°>*)

Questionari semiquantitatiu de freqiiencia de consum d’aliments (QFC).

El patr6 habitual de consum d'aliments de la poblacid estudiada es va determinar
mitjancant un QFC semiquantitatiu d’aliments, préviament validat per a la poblacié
espanyol%'? que incloia 81 aliments i organitzat per tipus d’'aliments i patré alimentari.

El consum es va expressar com la frequéncia diaria, setmanal o mensual dels diferents
aliments o grups d’aliments en les racions estandards. Els 81 aliments s’agruparen en 10

grups d’aliments.

1.4. Determinacié de la prevalenca de normopés amb excés de greix corporal i

sobrepés amb una massa muscular incrementada.

L’'IMC té una seérie de limitacions per a diagnosticar I'excés de greix corporal i, com a
consequéncia, I'is només d’aquest indicador pot donar lloc a classificacions erronies,
com la de classificar com a poblacié sense risc aquells individus amb un IMC normal,
pero que tenen un exces de greix (falsos negatius) i classificar com a poblacié amb risc
aquelles persones que tenen un IMC superior a 25°kdégut a un augment de la MM

i sense excés de greix (falsos positius)

Amb la finalitat de poder estimar la prevalenca dels falsos negatius i els falsos positius,
es va classificar la mostra en funcié de la combinacio del seu IMC i GC i del seu IMC i
el IMG (Taula 16).
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Taula 16. Classificacid dels individus d’acord al GC i a I'lMG

GC (%) IMG
<25% homes >25% homes <5.2 homes >5.2 homes
<30% dones >30% dones <8.2 dones >8.2 dones

IMC<25kg/nt Normopeés senseé Normopes amb | Normopés sense Normopées amb
excés de GC excés de GC excés de greix | excés de greix

IMC>25- Sobrepés sense Sobrepés amb | Sobrepés sense| Sobrepes amb
<30kg/nt excés de GC exces de GC excés de greix | excés de greix
IMC> 30kg/ni Obesitat Obesitat

* *

IMC, Index de Massa Corporal; GC, Greix corporal; IMG Index de massa Grassa. Per la classificacio
dels individus segons els IMC, s'indiquen els punts de tall definits per SEEDO 2007 i pels punts de tall
del IMG s’han utilitzat els observat per Key UG. ef¥.

1.5 Avaluacio dels patrons dietetics.

1.5.1. Calcul de I'adherencia a la Dieta Mediterrania.

La qualitat de la dieta es va avaluar en base a la seva similitud al patr6 de la Dieta
Mediterrania i es va calcular mitjancant I'aplicaci6 d’un index, el MDS, definit
préviament per Sanchez-Villegas ef®ali per Tur et af®®, que avaluen el consum de

nou grups d’aliments tipics de la Dieta Mediterrania, basant-se en el consum elevat de
verdures, fruites i fruits secs, llegums, cereals, peix, AGMI (en relaci6 als AGS),

consum moderat d’alcohol i baix consum de productes carnics i lactics.
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Abstract

Background: Body mass index (BMI) shows several limitations as indicator of fatness.
At higher levels, BMI cut-offs may help to give a clinical judgement, but at levels near

the rule, additional criteria may be needed.

Objective: To assess body composition by comparing measures of BMI and body
fatness (% of body fat, %BF; fat mass index, FMI; and waist-to-height ratio, WHtR)

among amateur basketball players.

Methods: A total of 301 amateur basketball players (aged 19-29 years) living in
Barcelona were included in the present analysis. Weight, height, neck, mid-upper arm,
breast, waist, hip, thigh, mid-thigh, calf, and ankle circumferences; and biceps, triceps,
subscapular, chest, pectoral, iliac crest, supraespinal, abdominal, front thigh, and medial
skinfolds were used to calculate BMI, %BF, FMI and WHtR.

Results: Excessive weight (overweight plus obesity) was 18.3% (men: 24.0%, women:
11.2%). The overfat prevalence estimated by Siri and Durnin & Womersley equation
was 22.6% (men: 16.2%; women: 30.6%). The prevalence of overfat using FMI cut-offs
was 13.6% (men: 15.0%, women: 11.9%). The following groups were also identified:
normal-weight normal-fat (%BF cut-offs: 66.8%; FMI cut-offs: 76.4%), normal-weight
overfat (%BF cut-offs: 13.0%; FMI cut-offs: 3.3%), overweight normal-fat (%BF cut-
offs: 8.6%; FMI cut-offs: 8.0%), overweight overfat (%BF cut-offs: 8.3%; FMI cut-offs:
9.0%), and obesity (1.3%); 7.3% of subjects showed abdominal obesity, 3.3% were
overweight overfat and 1.3% obese.

Conclusions: The BMI limitations, especially for overweight idémation, could be
reduced by adding an estimate of both adiposity (%BF or FMI) and fat distribution
(WHtR).

Keywords:basketball player, body mass index, body fat, fat mass index, waist-to-height

ratio.
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Introduction

The anthropometric measurements have become ampémdigble approach to evaluate
children and adults nutritional statt® The most common used anthropometric
measures are weight and height to calculate the body mass index (BMi)Rgyvhich

wase used used by the World Health Organization (WHO) to define severity of
overweight and obesity across populatfnélthough the BMI has attained growing
popularity in the past few ye&?s the two components of this index and their relative
weight suggest possible limitations on its‘G¥e The major shortcoming of BMI is that

it not gives information about fat-free mass (FFM; kg) and fat mass (FM;% or kg)
amount®). So, the use of BMI to identify individuals needing lifestyle interventions
may lead to misclassification of individuals as normal, but also BMI could erroneously

classify people with increased muscle nfass

However, the use of FFM and FM demands that the information provided about an
individual’'s body composition is expressed in terms that are both meaningful and
clinically relevant. Unfortunately, the current practice of reporting FFM and FM as
absolute values (in kilograms or pounds) or as percentages of body weight does not
adequately meet these critétiaand one could avooid the difficulties in interpreting
these data intriducing these components in kilograms by Figtatt mass index (FMI)

may be a potential indicator of body adiposity that may be highly useful in research.
This index was first introduced in a study involving nutritional asses§thant is

calculated the ratio body fat (BF) in kilograms per squared height.

Other useful measures are waist circumference (WC) and waist-to-hip ratio (WHR) that
are accurate predictors of cardiovascular risk and have shown to be better markers of
all-cause mortality than BNff. A limitation of this method is that established cut off
points for abdominal obesity, as set out by the WHO, may not be appropriate for non-
Caucasian or non-adult age grodbsLately, waist circumference to height ratio
(WHtR)™® provides an excellent screening tool for cardiovascular risk, which is
independent and shows higher magnitude association with cardiovascular risk than WC
and WHR®

The BMI is still used in clinical and epidemiological studies and is considered good
preacher morbidity and mortality associated with obesity but has certain limitations in

the population classified as overweight and normal-wgfgh©n the other hand, the
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FMI not gives us information about abdominal fat and the WHtR only informed us

about cardiovascular risk increased through BF.

The aim of this study was to assess body composition by comparing measures of BMI
and body fatness (% of body fat, %BF; fat mass index, FMI; and waist-to-height ratio,

WHtR) among amateur basketball players.

Methods
Study design

The study was a population based cross-sectional study carried out in Barcelona
between October 2011 and February 2012.

Selection of participants, recruitment and approval

Barcelona’s basketball clubs (n=50) were contacted by e-mail and phone, inviting them
to participate in the study, and 45 clubs accepted. All players registered as senior
category in the Catalan Federation of Basketball (CFB) that met the inclusion criteria
(aged 19 to 29 years and to be healthy) were invited to participate in the study. A total
of 301 players (167 men and 136 women) that performed intensive physical activity 2-3

times/week accounting for 60 to 120 min/d accepted to participate.
Ethics

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). Written informed consent was

obtained from all subjects.
Anthropometric measurements

All anthropometric measurements were taken by well-trained observers according to
standard procedures based on thdernational Society for Advancement of
Kinanthropometry(ISAK)*?. Height was determined using a mobile anthropometer
(Seca 217, Hamburg, Germany), to the nearest millimeter, with the subject’s head in
the Frankfurt plane. Body weight was determined to the nearest 50 g using a digital
scale (Seca 874 Hamburg, Germany). The subjects were weighted in bare feet and

light underwear. The following circumference were measured using a non-stretchable
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measuring tape (Lufkin Executi¥ev606pm, Lufkin, USA), to the nearest 1 mm: neck
circumference; mid-upper arm circumference relaxed; chest circumference; WC; hip
circumference; thigh circumference; mid-thigh circumference; calf circumference and
ankle circumference. The following skinfold thickness were measured using a skinfold
calliper (Holteir?, Croswell, UK), to the nearest 0.2 mm: biceps; triceps; subscapular;
chest; iliac crest; supraspinal; abdominal; front thigh; and medial calf. Bone breadths
were measured with a small sliding bone calliper (Hoftaitd., Crosswell, UK) to the
nearest 1 mm: bi-epicondylar (femur) and bi-malleolar (ankle). The subjects were asked
to stand erect in a relax position with both feet together on a flat surface. The median
was used for statistical analysis if the measurements had to be taken three times, while

the mean was utilized if the first two measurements were within the acceptabl&®tange

BMI (kg/m?) and WHtR were calculated, and %BF was estimated by the equations of
Siri®, Durnin & Womersle{*®, Witherd!®*” Jackson Polldi®*® Faulknef® , and
Cartef?) according to the consensus by tBpanish Federation of Sport Medicine
(FEMEDE) for athletic$?. FMI (kg/nt) were obtained dividing FM (kg) calculated by
Siri*¥ and Durnin &Womersle§t® by the squared of height fn

BMI and %BF cut-offs

The BMI and %BF were classified according to the Spanish Society for the Study of
Obesity (SEEDO) cut-off poinfs: underweight (<18.5 kg/fy normal-weight (18.5—
24.9 kg/nf), overweight (25-29.9 kg/f and obese (>30.0 kgfin According to %BF,
subjects were classified as follows: normal fa2q.0% for men and30.0% for

women) and overfat (>20.0% for men and >30.0% for women).
WHTtR cut-offs

Although so far, no national and international organization has set a cut-off point, most
studies pointed out that cardiovascular risk increases when the WHRSisn both,
men and women, and age groups, children and adults, independently of ethnic groups.
So, this cut-off point was used to classify subjects as hawfdg)( or not (<0.5)

abdominal obesit§*??
FMI cut-offs

Kyle et al®® values were used to classify particfipants in normal-fat (<5.2 for men and

<8.2 form women) and overfat%.2 for men ana8.2 for women).
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Statistics

Analyses were performed with Statistical Package for the Social Sciences v.21.0 (SPSS,
Inc., Chicago, IL, USA). All tests were stratified by gender. Significant differences in
means were tested by unpaired Studemt'sest (data not shown). The level of

significance was established fovBlues <0.05.

Results

Table 1 shows the anthropometric characteristics and somatotype of 301 (167 men and
134 women) apparently healthy amateur basketball players aged 19 to 29 years. The
average (SD) time of intense physical activity was 218.2 (63.2) and 239.0 (86.3)

min/week in men and women, respectively.

The mean of weight, height, BMI, WC, and muscle mass (expressed as kg and %) in
men were higher than womelR<0.001), while BF (expressed as kg and %) and FMI in
women were higher than in me<0.001).

Amateur basketball players were classified according to their weight by BMI, overall
adiposity by %BF and FMI using the Siri and Durnin & Womersley equation to
calculate BF, and presence or absence of abdominal obesity by WHtR (Table 2). A
4.5% of women were underweight. The overweight group was higher in men than
women (22.8%vs.9.7%), and approximately 1% of men and women were obese. The
percentage of overfat by BF (%) in women was higher than men (3056%6.2%),
whereas FMI showed that men had a higher prevalence of overfat in men than women
(15.0%vs. 11.9%). The percentage of abdominal obesity by WHtR in men was higher
than women (9.0%s. 5.2%).

Table 3 shows the prevalence of normal-weight, overweight and obesity according to
overall adiposity (%BF, calculated by Siri and Durnin & Womersley) and abdominal

fatness (WHtR) cut-off. Thus, the three body weight (normal-weight, overweight and

obesity) were subgrouped as follows: first, according to presence or absence of overfat
(%BF); and then, according to presence or absence of abdominal obesity (WHtR).
Results showed that all obese adults (1.3%) were overfat by %BF and all them has
abdominal obesity. The overweight overfat prevalence was 8.3%, whereas overweight
normal-fat prevalence was 8.6% (13.8% men and 2.2% women). Results also showed

that the prevalence of normal-weight overfat adults was 13.0% (6.0% men and 21.6
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women). Then, 1.4% of normal-weight adults had abdominal obesity and 13.0% of
overweight had not abdominal obesity.

Table 4 shows the prevalence of normal-weight, overweight and obesity according to
overall adiposity (FMI) and abdominal fatness (WHtR) cut-offs. Results showed that all
obese adults (1.3%) were overfat (FMI) and all them had abdominal obesity. The
overweight overfat prevalence was 9.0%, whereas overweight normal-fat prevalence
was 8.0% (12.0% men and 3.0% women). Results also showed that the prevalence of
normal-weight overfat adults was 3.3% (3.0% men and 3.7% women). Then, 1.3% of
normal-weight adults had abdominal obesity and 12.2% of overweight had not
abdominal obesity.

Discussion

The main findings of the present study were: excessive weight (overweight plus
obesity) was 18.3% (24.0% of men and 11.2% of women). Nevertheless, the overfat
prevalence using the %BF calculated by®irand Durnin & Womerslé}y?) equation,

and using the cut-offs proposed by the SEEB@i.e. %BF<20% for men an&30%

for women) was 22.6% (16.2% of men and 30.6% of women). Moreover, the prevalence
of overfat using Kyle et &f® FMI cut-offs was 13.6% (15.0% of men and 11.9% of
women). These findings are consistent with those of MartineZ%&twaho found that in

49 adults (35 women and 14 men) aged 21.9 years (SD: 2.9), 14.2% of women and
28.5% of men were overweight, whereas 27.1% (men) and 16.4% (women) of them
were overfat. However, it is important to note that the results obtained for BF (kg, %)
and FMI (kg/nf) by Siri and Durnin & Womerslé§*® equation were higher than the
results obtained by other equations (WitHérs) Jackson Polldk*® Faulknef®, and
Cartef?"). There are no studies that previously compare the results obtained from the

different proposed formulas.

Recently, it has been proposed a classification of adolescents based on the combination
of BMI, FMI and WHtR®? to reduce the limitations that have each of these parameters
separately. This classification, Adiposity & Fat Distribution for adolescents (AFAD-A),
grouped individuals into different categories: normal-weight normal-fat, normal-weight
overfat, overweight normal-fat, overweight overfat, and obesity, and also classified

overweight overfat and obese adolescents into type-l and type-1l depending if they had
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or not abdominal fatness. Accordingly, in the present study ~8% of individuals were
overweight normal-fat (false positives) using both the %BF and FMI cut-offs to define
excessive BF or not. Moreover, the percentage of overweight men having no excess BF
(~12-14%) was higher than in women (~2-3%). In contrast, all obese individuals (1.3%)
were overfat. These findings are in agreement with earlier obsenf&tiShsuggesting

that the %BF and/or FMI are necessary to determine overfat individuals with a BMI

below 30 kg/m, whereas BMI is a good predictor when BMI is equal or above 30

kg/n.

Otherwise, 79.7% of the sample had normal-weight although 13.0% and 3.3% of
subjects were normal-weight overfat (false negatives) using the %BF and FMI cut-offs
to define excessive BF, respectively. Moreover, the percentage of normal-weight
overfat women (21.6%) was higher than in men (6.0%) using the %BF cut-offs to
define excessive BF while similar results between women (3.7%) and men (3.0%) was
observed using the FMI cut-offs. These results agree Gersorf*Btfiadings, which
showed that the percentage of false negatives was higher using %BF cut-offs (men:
20%; women: 9.2%) than FMI cut-offs (men: 4%; women: 0%). Nevertheless, it is
important to note that FMI is a useful measure to evaluate body composition parameters
by effectively removing differences in body fat associated with h&fyht

Finally, it can be also observed that 4.6% of subjects were overweight and showed
abdominal fatness. In men, 7.2% were overweight showed abdominal obesity although
2.4% and 4.8% were also normal-fat and overfat, respectively. In women, 1.5% of them
was overweight overfat and showed abdominal fatness. Moreover, 1.4% of subjects
were normal-weight having abdominal fatness while abdominal obesity was found in all
obese subjects. It is well established that central or visceral obesity is a major factor for
the clustering of cardiovascular risk factors which defines the metabolic syritffdthe

A meta-analysi€ and other studi€§=>"support the evidence that WHtR is above seen

as BMI as a cardiovascular risk factor in both men and women. A previou§8tady

a Spanish population of 418 adults (196 men and 222 women; aged 18 to 60 years),
excessive weight was observed in 47.8% of the sample and 54.7% had abdominal
obesity by WHtR.

BMI is still a good indicator to determine the prevalence of overweight and obesity,
based on established cut-off vali@s however, BMI does not give information on

FFM and BF, nor on abdominal obesity (WHtR). These parameters are risk factors for
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many chronic diseases, including diab&f&scardiovascular disedé® and cancét®.

BMI is the sum of FFM and BF, and an increase (or decrease) in the BMI could be
accounted for by raise (or to drop) in one component or in both comp8flents
Therefore, only the BMI value is not useful enough to assess the prevalence of
cardiovascular risk among people, and that is one of the BMI limitations when it is used
as the sole indicator, as pointed out Stanley é.alhe %BF and FMI are two
parameters that allow to assess BF, but not abdominal fat, while the WHtR allows to

assess it.

Strengths and limitations

BMI, FMI and WHtR are useful measures to assess body composition by effectively
eliminating differences in body fat associated with height, which allow us to compare
individuals and populations, as well as individuals along ithét is well known the
superiority of bioimpedance vs. anthropometric meflfdd. However, anthropometric
method has been described as useful in the adult population aged 19 to 30 years by the
Consensus Document published by the FEMEBEbecause is a fast, secure and low
cost method. Under certain circumstances, anthropometric measurements may be the
only method available to assess body fat, although it has several limitations due to the
variability that can occur due to the observer. Nevertheless, when these measures are

carried out by well-trained people, these limitations will be reduced considé¥ably

Otherwise, there is no standard cut-offs for FMI in adftfitd® 4”) The cut-offs used in
this study were obtained from Kyle et‘@, and they were previously used in published

studies in which the morphological and ethnic sample were similar to the present
study*%®)

Conclusions

Although BMI is the most common tool used to evaluate overweight and obesity in
clinical and epidemiological studies, it fails to assess overfat in overweight and normal-
weight subjects, and also abdominal obesity. Therefore, achieving a reliable and
accurate estimation of body fatness and fat distribution is essential in both clinical and
epidemiological settind®. The present results corroborate earlier observations that it
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should be recommended that not only BMI but also FMI and WHtR be used whenever
possible in both clinical and epidemiological settiffys
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Table 1. Anthropometric characteristics of amateur basketball pfayers

Men Women
(n=167) (n=134)
Age (years) 22.7 (3.1) 23.2 (3.0)
Weight (kg) 79.5(11.2) 62.9(8.4)
Height (cm) 183.5 (7.6) 169.0 (7.3)
BMI (kg/m?) 23.6 (2.5) 22.0 (2.6)
WC (cm) 82.6 (6.7) 72.3 (5.3)
WHIR 0.5 (0.03) 0.4 (0.03)
BF (kg)
Siri (D-W)+1°) 13.8 (4.8) 18.1 (4.6)
Siri (W)t 9.4 (4.0) 20.4 (6.5)
Siri (J.P. 7% 10.4 (5.3) 16.2 (4.7)
Faulknef?” 11.1 (3.7) 17.0 (5.4)
Cartef 8.97 (3.5) 16.0 (5.2)
BF (%)
Siri (D-W)+1) 17.1 (3.9) 28.6 (4.2)
Siri (W17 11.5 (3.7) 25.4 (4.3)
Siri (J.P. 7% 12.6 (4.8) 25.3 (5.0)
Faulknef? 13.7 (2.8) 21.3(3.8)
Cartef*! 10.9 (3.0) 20.1 (4.1)
FMI (kg/n)
Siri (D-W)*+*) 4.08 (1.3) 6.3 (1.6)
Siri (W17 2.77 (1.1) 7.2 (2.4)
Siri (J.P. 7% 3.05 (1.5) 5.7 (1.6)
Faulknef? 3.27 (1.0) 6.0 (2.0)
Cartef*! 2.61 (1.0) 5.6 (1.9)
Training (days) 2.6 (0.5) 2.5 (0.6)

Training (min-weeR)  218.2 (63.2) 239.0 (86.3)

Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio;
BF, body fat; FMI, fat mass index; D-W, Durnin & Womers$t&y?* w, wither$®*” J.p.7,

Jackson & Pollock, 7 skinfold&™. *values are: mean (SD).
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Table 2. Prevalence (%) of underweight, normal-weight, overweight and obesity (by BMI),
adiposity (by %BF and FMI), and abdominal obesity (by WHtR) among amateur basketball

players
Total Men Women

Categories (n=301) (n=167) (n=134)
Underweight (<18.5) 6 (2.0) 0 (0.0) 6 (4.5)
Normal-weight (18.5-24.9) 240 (79.7) 127 (76.0) 113 (84.3)

BMI (kg/m?) Overweight (25.0-29.9) 51 (16.9) 38 (22.8) 13 (9.7)

Overweight type-l (25.0-26.9) 36 (12.0) 24 (14.4) 12 (9.0)
Overweight type-Il (27.0-29.9) 15 (5.0) 14 (8.4) 1(0.7)

Obesity (>30.0) 4 (1.3) 2 (1.2) 2 (1.5)

BF (%) (Siri D-wf***® Normal-fat €20/30% men/women) 233(77.4) 140 (83.8) 93(69.4)
Overfat (>20/30% men/women) 68 (22.6) 27 (16.2) 41 (30.6)

BF (%) (Siri Wf**™*7" Normal-fat €20/30% men/women) 287 (95.3) 164 (98.2) 123 (91.8)
Overfat (>20/30% men/women) 14 (4.7) 3(1.8) 11 (8.2)

BF (%) (Faulknerf® Normal-fat €20/30% men/women) 297 (98.7) 164 (98.2) 133 (99.3)
Overfat (>20/30% men/women) 4(1.3) 3(1.8) 1(0.7)

BF (%) (Carterf™ Normal-fat £€20/30% men/women) 299 (99.3) 166 (99.4) 133 (99.3)
Overfat (>20/30% men/women) 2 (0.7) 1(0.6) 1(0.7)

BF (%) (3.p.J\!819) Normal-fat €20/30% men/women) 266 (88.4) 153(91.6) 113 (84.3)
Overfat (>20/30% men/women) 35 (11.6) 14 (8.4) 21 (15.7)

FMI (kg/m?) (Siri D-W)™**®  Normal-fat (<5.2/8.2 men/women) 260 (86.4) 142 (85.0) 118 (88.1)
Overfat £5.2/8.2 men/women) 41 (13.6) 25 (15.0) 16 (11.9)

FMI (kg/m?) (Siri W)®¢17 Normal-fat (<5.2/8.2 men/women) 255(84.7)  158(94.6) 97(72.4)
Overfat £5.2/8.2 men/women) 46(15.3) 9(5.4) 37(27.6)

FMI (kg/m?) (Faulkner\?® Normal-fat (<5.2/8.2 men/women) 275 (91.4) 159 (95.2) 116 (86.6)
Overfat £5.2/8.2 men/women) 26 (8.6) 8 (4.8) 18 (13.4)

FMI (kg/m?) (Carterf?)) Normal-fat (<5.2/8.2 men/women) 283 (94.0) 162 (97.0) 121 (90.3)
Overfat £5.2/8.2 men/women) 18 (6.0) 5 (3.0) 13 (9.7)

FMI (kg/m?) (3.p.)1819) Normal-fat (<5.2/8.2 men/women) 276 (91.7) 151 (90.4) 125 (93.3)
Overfat £5.2/8.2 men/women) 25 (8.3) 16 (9.6) 9 (6.7)

WHtR Absence of AO (<0.5) 279 (92.7) 152(91.0) 127 (94.8)
AO (>0.5) 22 (7.3) 15 (9.0) 7 (5.2)

Abbreviations: BMI, body mass index; BF, body fat; FMI, fat mass index; WHtR, waist-to-height ratio;
AO, abdominal obesity; D-W, Durnin & Womersf&y®* W, Wither$'®*” J.p.7, Jackson & Pollock, 7

skinfold$™*?. Values aren (%).
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Table 3.Prevalence (%) of underweight, normal-weight, overweight and obesity using different

indicators for the obesity (%BF and WHtR) among amateur basketball players

Total Men Women
Cut-offs (n=301) (n=167) (n=134)
Underweight 6 (2.0) 0(0.00 6(4.5)
Normal-weight
Normal-fat BF<25%/30% (men/women) 201 (66.8) 117 (7083 (62.7)
Absence of AO WHtR<0.5 199 (66.1) 116 (69.5)83 (61.9)
AO WHtR>0.5 2(0.7) 1(0.6) 1(0.7)
Overfat BE25%/30% (men/women) 39 (13.0) 10 (6.9 (21.6)
Absence of AO WHtR<0.5 37 (12.3) 10 (6.0) 27 (20.1)
AO WHtR>0.5 2(0.7) 0(0.0) 2(1.5)
Overweight
Normal-fat BF<25%/30% (men/women) 26 (8.6) 23(13.8)3(2.2)
Absence of AO WHtR<0.5 22(7.3) 19(114) 3(2.2
AO WHtR>0.5 4 (1.3) 4(2.4) 0(0.0)
Overfat BE25%/30% (men/women) 25 (8.3) 15 (9.0)10 (7.5)
Absence of AO WHtR<0.5 15 (5.0) 7(4.2) 8(6.0)
AO WHtR>0.5 10 (3.3) 8(4.8) 2(15)
Obesity
Normal-fat BF<25%/30% (men/women) 0(0.0) 0(0.0)0 (0.0)
Absence of AO WHtR<0.5 0 (0.0) 0(0.0) 0(0.0
AO WHtR>0.5 0 (0.0) 0(0.0) 0(0.0)
Overfat BE25%/30% (men/women) 4 (1.3) 2(1.2) 2(1.5
Absence of AO WHtR<0.5 0 (0.0) 0(0.0) 0(0.0
AO WHtR>0.5 4 (1.3) 2(12) 2(15)

Abbreviations: BF, body fat; WHtR, waist-to-height ratio; AO, abdominal obesity. BF% by
Siri™ and Durnin & Womerslé}?. 'Values are n (%¥BF was calculated using the Sitiand

Durnin & Womersley equatidty.
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Table 4. Prevalence (%) of underweight, normal-weight, overweight and obesity using different

indicators for the obesity (FMI and WHtR) among amateur basketball players

Total Men Women
Cut-offs (n=301) (n=167) (n=134)
Underweight 6 (2.0) 0(0.0) 6 (4.5)
Normal-weight
Normal-fat FMI<5.2/8.2 (men/women) 230 (76.4) 233 (73.1) 108 (80.6)
Absence of AO WHtR<0.5 227 (75.4) 121 (72.5) 106 (79.1)
AO WHtR>0.5 3 (1.0 1(0.6) 2 (1.5)
Overfat FMBE5.2/8.2 (men/women) 10 (3.3) 5 (3.0) 5 (3.7)
Absence of AO WHtR<0.5 9 (3.0) 5 (3.0) 4 (3.0)
AO WHtR>0.5 1(0.3) 0 (0.0 1(0.7)
Overweight
Normal-fat FMI<5.2/8.2 (men/women) 24 (8.0) 20 (12.0) 4 (3.0)
Absence of AO WHtR<0.5 20 (6.6) 16 (9.6) 4 (3.0)
AO WHtR>0.5 4 (1.3) 4 (2.4) 0 (0.0)
Overfat FMBE5.2/8.2 (men/women) 27 (9.0) 18 (10.8) 9 (6.7)
Absence of AO WHtR<0.5 17 (5.6) 10 (6.0) 7(5.2)
AO WHtR>0.5 10 (3.3) 8 (4.8) 2 (1.5)
Obesity
Normal-fat BF<25%/30% (men/women) 0 (0.0) 0 (0.0) 0 (0.0)
Absence of AO WHtR<0.5 0 (0.0) 0 (0.0) 0 (0.0)
AO WHtR>0.5 0 (0.0) 0 (0.0) 0 (0.0)
Overfat FMBE5.2/8.2 (men/women) 4 (1.3) 2 (1.2 2(1.5)
Absence of AO WHtR<0.5 0 (0.0) 0 (0.0) 0 (0.0
AO WHtR>0.5 4 (1.3) 2(1.2) 2 (1.5)

Abbreviations: BF, body fat; WHtR, waist-to-height ratio; AO, abdominal obesity.
Values are n (%¥BF was calculated using the Sifiand Durnin & Womersley equatiGf
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Abstract

Background: Antioxidants are natural molecules present in food that may prevent or
delay oxidative damage. Diets high in vegetables and fruits are good sources of

antioxidants.

Aims: To assess the dietary intake of the main antioxidants nutrients and the Dietary

Antioxidant Quality Score (DAQS) in a sample of the young adult basketball players.

Methods: Population based cross-sectional study carried out in Barcelona between
October 2011 and February 2012 (n=140, 66 males and 74 women; age 19 -29 years).
Data on the eating habits of each participant were collected from 24-hour diet recalls.

DAQS was used to calculate antioxidant-nutrient intake.

Results: The main finding of present study was that in 82.9%, 10.7% and 6.4% of the
amateur basketball players included in the present analysis, the vitamin E, C and A
intakes were below 2/3 of RDI, respectively. The inadequate intake of vitamin A was
higher among men (12.1%) than women (1.4%). Nobody showed an intake of selenium
and zinc below 2/3 of RDI. According to DAQS, 15.0% and 85.0% of the sample were
classified as medium and high antioxidant consumer, respectively, with no statistical

significant differences between men and women.

Conclusions: Although most of players showed a diet with high antioxidant quality, a
high percentage of the participants showed low intake of vitamin E, so they should

improve foods rich in this vitamin such as nuts.

Keywords Mediterranean diet, antioxidant intake, dietary patterns.
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Introduction

In recent years there has been an upsurge in the areas related to newer developments in
prevention of disease, especially the role of free radicals and antioxidants. Free radicals
are oxidant products generated in vivo as by products of normal metabolism and may be
involved in the etiology of several disease as non-communicable chronic dis8ases
cardiovascular everf§ diabetes, canc®t and other age-related degenerative
diseaseé®. The term antioxidant is used to characterize compounds that can prevent,
irrespectively of the mechanism used, the oxidation caused by free radicals of molecules
of biological importance such a lipids, proteins and DNA. Among the non-enzymatic
antioxidant systems responsible for lesser cellular and molecular oxidative stress, there
are vitamins A -carotene), C, and E, selenium and Fificand flavonoids and other
phenolic compounds which have shown antioxidant cap&tityThe additive and
synergistic effects of these antioxidant compounds may contribute to the health benefits

of the dief1%-*?

The amount of antioxidants present in the body is determined by the type''St dibe
Mediterranean diet is a good example of antioxidant diet because it is characterized by a
high monounsaturated-to-saturated fatty acid ratio, high consumption of legumes,
cereals (including bread), fruits, and vegetables, with a great antioxidant capacity, and
low consumption of meat and meat products, and moderate consumption of milk and
dairy product@’“). There is growing scientific evidence that dietary antioxidants may

be a critical mediator of the beneficial effects of the Mediterranean diet. Recent meta-
analysis show that adherence to a Mediterranean diet can significantly decrease the risk
of overall mortality, mortality from cardiovascular diseases, as well as incidence of

mortality from cancer, and incidence of Parkinson’s and Alzheimer's dié&ase

The aim of the present study was to assess the dietary intake of the main antioxidants
nutrients and the Dietary Antioxidant Quality Score (DAQS) in a sample of the young
adult basketball players.

Methods

Study design
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The study was a population based cross-sectional study carried out in Barcelona
between October 2011 and February 2012.

Selection of participants, recruitment and approval

Barcelona’s basketball clubs (n=50) were contacted by e-mail and phone, inviting them
to participate in the study, and 45 clubs accepted. All players registered as senior
category in the Catalan Federation of Basketball (CFB) that met the inclusion criteria
(aged 19 to 29 years and to be healthy) were invited to participate in the study. A total
of 193 players (96 men and 87 women) that performed intensive physical activity 2-3
times/week accounting for 60 to 120 min/d accepted to participate, and 53 individuals
were excluded due to under-reportiiy The final sample consisted of 140 individuals

(66 men and 74 women) who answered three 24-h recalls. All the anthropometric
measurements were objectively obtained by trained personnel and the questionnaire was

self-administered by computer.
Ethics

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). Written informed consent was

obtained from all subjects.
Anthropometric measurements

The anthropometric measures used in this study were height(cm), weight (kg), and body
mass index (BMI, kg/f). Height was determined using a mobile anthropometer (Seca®
220) to the nearest millimeter, with the subject’'s head in the Frankfurt plane. Body
weight was determined to the nearest 100g using a digital scale (Seca® 710). The
subjects were weighed in bare feet and light underwear. The subjects were asked to
stand erect in a relaxed position with both feet together on a flat surface. Prevalence of
under-weight, normal-weight, overweight and obesity was calculated according to BMI
cut-off limits*”: underweight (BM£18.5); normal weight (BMI, 18.5 to 25);
overweight (BMI 25 to 30) and obese (B&BO).
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Questionnaires
Overall questionnaire: Socio-demographic, lifestyle and dietary variables

A overall questioné® with socio-demographic variables that were considered for this
study include: age group (20-29 years); sex; marital status (single, married, separated,
divorced, widow); educational level (grouped according to years at school; medium, 6
to 12 years of education; high, more than 12 years of education). The lifestyle aspects
that were analysed were: Smoking habits (yes, occasionally or not); alcohol
consumption (yes or not); physical activity (according to the level of exercise reported
by interviewees during their free time and classified as sedentary light, moderate and

vigorous).
Dietary questionnaire

The dietary questionnaire included three 24-hour diet ré¢aflsand was administered

in the basketball club by a trained nutritionist with face-to-face interviews. Participants
were required to provide detailed descriptions of food and beverages consumed on one
training days, a competition day and a day of rest in the same week, including brand
names of commercial and ready-to-eat foods, method of preparation, place of
consumption and use of condiments or added fat. Furthermore, they were asked to
report each meal time, training session and match time. The food records analysis was
carried out by a registered dietitian, who converted food unit assessments into weights,
using photographic mod&$%? The nutritional values of commercial, ready to-eat-
foods and dietary supplements were sought and calculated. The average values for each

3 day period were used for the analysis.
Food and Nutrient intake

Conversion of food into nutrients was made using a self-made computerized program
based on Spani¢fi?? and European Fo&@. Food composition data available were
specific for raw and cooked foods. Identification of under-reported food intake was
made using the following method: energy intake (El)/basal metabolic rate (BMR)
ratio<1.14 classified the individual as under-repéfterTwenty four per cent of the

final sample did not report their El accurately (underreporters 24%). Similar proportions
of underreporters were obtained in previous nutritional suR’&ys Exclusion of
misreporters helps to minimize systematic respondent biases in nutritional surveys and

increases the validity of the date. Therefore, even though the sample size decreased and
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the results might be less representative, we decided to exclude misreporters from the

analysis of dietary patterns.
Outcomes variables: antioxidants nutrients intake

The outcomes variables were vitamin A, vitamin C, vitamin E, selenium and zinc from
the dietary intake, which showed a demonstrated antioxidant activity. The consumption
was estimated for each individual interviewed as the average intake reported in the three
24-hour diet recalls. The nutritional density of each antioxidant nutrient was calculated
dividing the average intake of these nutrients for by the total EI (MJ) in order to avoid
bias caused by different intakes of energy. Since there are no current recommendations
for intakes of antioxidants nutrients for the reduction of chronic disfasdt
adequacy in terms of its antioxidant nutrients was evaluated by comparison to
Recommended Daily Intakes (RDI) for Spanish Péofileonsidering age and gender.

The percentage of the RDI as well as the proportion of individual with intakes below the
RDI and 2/3 of the RDI was calculated. The proportion of individual with intakes below
2/3 of the RDI was a criterion used estimate the risk of inadequate'ifitake

A Dietary Antioxidant Quality Score (DAQS) was computed considering the risk of
inadequate intakes for the antioxidant nutrients considered. A value of 0 or 1 was
assigned to each of the five antioxidants nutrients. Persons whose consumption was
below 2/3 of the RDI for each antioxidant were assigned a value of 0, and persons
whose consumption was at or above 2/3 of RDI were assigned a value of 1. Thus, the

total dietary antioxidant quality score ranged from O (very poor quality) to 5 (high
quality).
Statistics

Analyses were performed with Statistical Package for the Social Sciences v.21.0 (SPSS,
Inc., Chicago, IL, USA). All tests were stratified by gender. Significant differences in
means were tested by unpaired Studentisst. Percentage of population that met the
recommendations stratified by age group and sex was tested. Bhhe level of

significance was established fovBlues <0.05.
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Results

Descriptive characteristics of participants per gender are shown in Table 1. The sample
was made up of 140 amateurs basketball players (66 men and 74 women). Mean (SD)
age was 23.0 (3.1) and 23.0 (3.0) years for men and women, respectively. Based on
nutritional state by BMI, anyone was obesity. The prevalence of normal-weight was
similar in men and women (83.3% and 85.1%, respectively). However, 9.5% and 5.4%
of women were overweight and underweight, respectively, while 16.5% of men were
overweight. Nevertheless, there were no significant difference between men and women
reaghrding to nutritional state. The time spent in training (min.Weeks significantly

higher in women, 234.7 (85), than in men, 213.6 (53.3). No differences in smoking

habits and alcohol consumption were found between men and women.

Table 2 summarizes the sex differences observed in mean (SD) antioxidant nutrient
intakes. All nutrients intakes were above the RDI with the exception of vitamin E.
Significantly higher mean intakes of selenium and zinc were observed in men compared

to women.

Table 3 shown sex differences in antioxidant nutrient intake. Mean intake of selenium
was more than twice the RDI in both sexes and intakes of vitamins A and C, and zinc
were almost double the RDI. Contrarily, intakes of vitamin E were lower than
recommended. Less than 5% of individuals showed an intake of selenium and zinc
lower than RDI, whereas around 95% of them reported a vitamin E intake lower than
RDI. Intakes of vitamins A and C were below the RDI in 24-30% of individuals. In both
sexes, more than 80% of individuals showed an inadequate intake (defined as an intake
below 2/3 of RDI) of vitamin E, while no men or women showed an inadequate intake
of selenium and zinc. Inadequate intakes of vitamins A and C were observed in 10-12%
of individuals (except for vitamin A in women in which only 1.4% were below 2/3 of
RDI).

According to the DAQS, 18.2% of men and 12.2% of women were classified as
medium antioxidant consumer, and 81.8% of men and 87.8% of women were defined as

high antioxidant consumer. No significant differences were observed between genders.
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Discussion

The main finding of present study was that the amateur basketball showed 82.9%,
10.7% and 6.4% of vitamin E, C and A intakes, respectively, were below 2/3 of the
RDI. The inadequate intake of vitamin A was higher among men (12.1%) than women
(1.4%). Nobody showed selenium and zinc intake below 2/3 of RDI. According to
DAQS, 15.0% and 85.0% of the sample were classified as medium and high antioxidant

consumer, respectively, with no statistical differences between men and women.
Vitamins A, C and E

Vitamin A deficiency is associated with changes in visual acuity and the immune
system. His role as a modulator of fatty tissue, causing increased adipogenesis has
recently been demonstrat& Individuals with low plasma concentrations of vitamin A

can lead to cardiovascular f% Vitamin C (ascorbic acid) is one of the most
important water-soluble antioxidant capable of inhibiting the formation of hydroxyl
radicals and protect against oxidative damage by acting together with Vitafflin E
Vitamin E protects against oxidation in cell membranes throughout the body, especially
cells of the nervous system, the cardiovascular system, red blood cells and muscle cells,
it is important its preventive role in the genesis and development of degenerative

diseases, cardiovascular diseases and cancer.

Previous studies have also reported inadequate intakes for some vitamins in the Spanish
populatior®®3*® The eVe study conducted 1990-1998 in eight regions of Spain (4728
men and 5480 women, aged 25-60 yé#dpund that average intake of vitamin E was
below the RDI as observed in the present; however, the percentage of people who
reported a deficient intake (<2/3RDI) was higher in this study that in the eVeéStudy

The Catalan Nutrition Survey (ENCAT, 2002-(8) showed an average intake of
vitamin E among young adults aged 18-24 years and 25-44 years lower than the
recommended, but the percentage of people who reported a deficient intake was lower
(32.8%) than the present study (8.8%). In contrast, the average intake of vitamin C in
our study was above the recommendation, similarly to other Spanish population
studie§*3® but it still remains a small percentage of subjects with vitamin C
deficiency. The percentage who reported a deficit intake of vitamin C in the present
study was similar to the findings of the eVe stdtiyut it is higher than the observed in

the ENCAT survey (2002-200%Y.
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The average intake of vitamin A in the present study is higher than the recommended,
similar to the findings in Catalonian (ENCAT 2002-260R and higher than those of
Rivas A. et df” in Andalucia, the eVe stuffy and the Nutritional Evaluation of
Spanish Diet (ENIDE-201%}’ among young adults (18-24 y), although the percentage
of people who reported a deficient intake (<2/3RDI) was higher if*8\4ad Balearic

Islands surveyZ).
Selenium

Selenium is an essential component for the formation of glutathione peroxidase, an
enzyme involved in the detoxification of hydrogen peroxide and lipid hidroperoxidacio,
as well as a coenzyme in the synthesis of proteins related to the immune system and
neurologicaf %)

The average intake of selenium in the present study was above the RDI, similarly to
previous findingS”, but the percentage of population that reported a deficient intake
(<2/3 RDI) was higher than in Balearic Islafifls Andalusiaf®” and ENIDE-201¢>
surveys in Spain, as well as in a Brazilian suWeMowever, the contents of selenium

in food could showed high variability depending on the origin of crops and the type of
food items containing this element. Therefore, it is possible that into the conversion of
food nutrients using food composition tables did not accurately estimate the actual

intake of selenium.
Zinc

Zinc is an essential trace element, closely related to the people’s health. The average
zinc intake in our study was higher than the observed in other studies in Spanish people
as ENCAT 2002-200%”, ENIDE-201*®, and Andalusian surv&Y. When the
percentage of participants that showed deficit intake (<2/3 RDI) of zinc was compared
with previous studies, they showed higher proportions than the present study; however,
it could be due to the reference values or cut-off used in this study (men: 7 mg and
women: 9.5) were lower than those used in those of previous surveys (men: 15 mg and

women: 12 mg).

DAQS

The antioxidant capacity of the diet is determined by the set of antioxidants that

comprises not only the presence of a single antioxidant. This ability is enhanced by the
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intake of fruits and vegetables, as it was reported elseffiefle synergistic action of
food antioxidants is a significant factor in biological effects and may have added
benefits?.

The antioxidant capacity of the diet is already used in many epidemiological studies as
an indicator of nutritional quality, and dietary total antioxidant capacity has been
assumed as a useful tool to assess the relationship between the cumulative food
antioxidant capacity and several chronic disorders as the values related to the
improvement of glucose metabolism, inflammatory condition in adult populéfions

and a lower risk of cardiovascular dise&d8&sand it was showed an association
between bone mineral density and DAQS among wétfleSince the percentage of
participants in this study with high antioxidant capacity was higher (81.8% in men and
87.8% in women), it can be assumed that the studied basketball players are properly

protected in font of oxidative damage.
Strenghts and Limitations of the Study

The fact that there is no recommended intake of antioxidant nutrients in the prevention
of certain chronic no communicable diseases and there are no specific recommendations
for vitamins and minerals for people who perform some type of sport, the reference
values used in this study were obtained from Recommended Daily Intakes (RDI) for
Spanish People proposed by FESNAD, 2810A limitation when comparing the
results for vitamins and minerals was that not all studies used the same RDI. Finally,
this study has not determined the amount of substances, like polyphenols, presents in

plant foods and have a high antioxidant cap&¢its’

Conclusions

Although most studied basketball players showed a diet with high antioxidant capacity,
a high percentage of the sample showed a low intake of vitamin E. Therefore, it should
be improved the intake of foods rich in this vitamin such as nuts or extra virgin olive
oil. These data suggest that cultural habits and food choices seem to be the most
determinant factors of the inadequate intake of micronutrients that are essential to
overall healthThe best medium and long-term public health strategy for improving the

low dietary intake of nutrients is an adequate nutrition education policy.
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Table 1. Characteristics of the samphe=140).

Men Women
(n=66) (n=74) i
Age (years) 23.0(3.2) 23.0 (3.0) 0.987
BMI classification (%)
Underweight 0.0 5.4 0.132
Normal-weight 83.3 85.1
Overweight 16.7 9.5
Obesity 0.0 0.0
Training (min- weekR) 213.6 (53.3) 245.7 (85.0) 0.008
Smoking habit (%)
Yes 13.6 13.5 0.997
Occasionally 9.1 9.5
No 77.3 77.0
Alcohol consumption (%)
Yes 87.9 81.1 0.192
No 12.1 18.9

Values are mean (SD) and %. Significant differences were testetéslyStudent for unpaired variables
andy’. BMI, body mass index.
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Table 2. Antioxidant daily intake in amateur basketball players byrsek40).

Antioxidants Men Reference Women Reference p

(n=66) value (n=74) value
Vitamin A (ug RAE) 1133.9 (940.3) 700 925.6 (440.2) 600 0.090
Vitamin C (mg) 109.8 (66.6) 60 115.2 (72.7) 60 0.645
Vitamin E (mg) 9.0 (6.5) 15 8.0 (3.5) 15 0.228
Selenium (g) 157.8 (44.1) 55 123.2 (34.5) 55 <0.001
Zinc (mq) 14.7 (3.4) 9.5 12.5 (3.4) 7 <0.001

Values are mean (SD). Significant differences were testdddst Student for unpaired variables. RAE,
retinol activity equivalents.
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Table 3. Antioxidant daily intake in amateur basketball players by se%40).

intake/MJ* % of sample
N  Mean (SD) %RDI <RDI P <2/]3RDI P
Vitamin A (ug RAE) Men 66 94.25 (63.09) 0.526 162.0(134.3) 9.6625.8 0.499 121 0.011
Women 74 100.39 (51.07) 154.3 (73.4) 24.3 1.4
Vitamin C (mg) Men 66 9.29 (5.72) 0.008 183.0(111.0) 0.645 30.3 0.474 10.6 0.594
Women 74 12.50 (8.26) 192.1 (121.1) 28.4 10.8
Vitamin E (mg) Men 66 0.73(0.34) 0.042 60.2 (43.4) 0.228 95.5 0.564 83.3 0.534
Women 74 0.86 (0.39) 53.1 (23.6) 94.6 82.4
Selenium (g) Men 66 13.23(3.10) 0.796 287.0 (80.2) 0.000 0.0 0.278 0.0 ns
Women 74 13.10 (3.08) 223.9 (62.8) 2.7 0.0
Zinc (mg) Men 66 1.23(0.23) 0.051 154.4 (35.3) 0.001 45 0.268 0.0 ns
Women 74 1.33(0.36) 177.9 (48.2) 14 0.0
% of sample
Mean (SD)
Low Medium High P
DAQs Men 66 3.94 (0.70) 0.279 0.0 18.2 81.8 0.224
Women 74 4.05 (0.55) 0.0 12.2 87.8

Values are mean (SD) and %. Significant differences were teste@snyStudent for unpaired variables ghdRAE, retinol activity equivalents.
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Abstract

Background: The Mediterranean diet (MD) is one of the healthier diet models.
Mediterranean food patterns are suffering a deterioration that can especially affect

adults.

Aims: To assess the adherence to the Mediterranean Diet Pattern (MDP) among amateur
basketball players living in Barcelona, a Mediterranean region.

Methods: 208 amateur basketball players (19-29 years) living in Barcelona were
interviewed. A semi-quantitative food-frequency questionnaire (FFQ) was used.

Adherence to the MDP was defined according to a previously defined score.

Results:Overall mean adherence to the MD was 53.4% (SD: 19.6) with no differences
between men and women. Penalizing whole milk the mean adherence to the MDP was
54.8% (SD: 21.6), lower in women (53.9%, SD: 21.1) than in men (55.8%, SD: 22.1).
High adherers to MD showed higher consumption of cereals and roots, vegetables, fish,
and moderate alcohol. A higher consumption of legumes was observed in men who
showed a higher adherence to the MDP. Higher fruit intake and MUFA:SFA ratio, and
lower meat consumption was found among female higher adherers. Difference in milk
intake was observed in both men and women when whole milk penalization instead of
overall milk was included in the MDS: high adherers to the MD had a lower milk intake

than low adherers.

Conclusion: The mean adherence to the MD was around 54%. The promotion of the

MDP should be reinforced among this population.

Keywords amateur basketball players, Mediterranean diet, Barcelona, Mediterranean

region

120



-Manuscrit Il1-

Introduction

Nutritional epidemiology studies focused on the intake of specific nutrients and/or
individual foods or food groups are not able to evaluate the overall diet and/or dietary
pattern§™®. Therefore, increasing interest in an index for assessing the quality diet has

been occurred in recent decades.

The Mediterranean diet (MD), a concept introduced by Keys in the 95@grobably

one of the healthiest dietary patterns that currently &isfrhe MD is a nutritional

model inspired by the traditional food patterns of countries in the Mediterranean area
(i.e. including Italy, Greece and Morocco), which has entered into Intangible Cultural
Heritage of UNESCO on 16 November 2010. The Mediterranean Diet Pattern (MDP)
are characterised by high consumption of fruits and vegetables, cereals, legumes, fish,
olive oil as principal source of fat, low consumption of meat and dairy products and
moderate consumption of wine. However, a nutrition transition has been described in
many countries in the last decades. Spain has also experienced food behaviour
modifications from the post-war period of expansion and development. Actually, a very
high level of energy from fat, increased meat and especially dairy intake, very high fruit
intake, and quite low vegetables intake define the Spanisf diktch is different to

the traditional MD that was defined as a healthydiet

The traditional MD seems to provide a balance diet, suitable for all ages and it is
thought to reduce significantly the risk of chronic degenerative disAs8sveral
investigations have indicated that this diet is a possible means of protection against
cardiovascular probleft$™® metabolic disordef$™® certain cancef$'*® and other
age-related degenerative dise&§&3vloreover, there is a correlation between the MD
and longevit{**”. So consumption of diets with similar characteristics to those of the
MD may be an important factor in the prevention and health improvement, along with

the promotion of other healthy habits.

Adherence to the MD has been determined by different index in which positive scores
are associated with high intakes of foods and nutrients that contribute to beneficially
protect and preserve the he&fth®. Accordingly, the aim of this study was to assess the
adherence to the MD among Barcelona’s amateur basketball players, a Mediterranean

region.
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Methods
Study design

This study considered the cross-sectional data from nutritional survey of amateur

basketball players that was carried out from 2010-2012 in Barcelona.

Selection of participants, recruitment and approval

Barcelona’s basketball clubs (n=50) were contacted by e-mail and phone, inviting them

to participate in the study, and 45 clubs accepted. All players registered as senior
category in the Catalan Federation of Basketball (CFB) that met the inclusion criteria

(aged 19 to 29 years and to be healthy) were invited to participate in the study. A total
of 208 amateur basketball players (106 men, 102 women) that performed intensive
physical activity 2-3 times/week accounting for 60 to 120 min/d accepted to participate,

completed the dietary questionnaire and did not underreport their food consumption. All

the anthropometric measurements were objectively obtained by trained personnel and
the questionnaire was self-administered by computer.

Ethics

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). Written informed consent was

obtained from all subjects.
Dietary assesssment

Information about food consumption patterns was obtained from a semi-quantitative
FFQ, previously validated and applied to other studies and surveys over the Spanish
populatioff®?Y) covering 81 food items arranged by food type and meal pattern.
Frequency of food consumption was based on times that food items were consumed (per
day, week or month) over the past year. Consumption <1/month was considered no

consumption.

Well-trained dietitians verified the semi-quantitative FFQ. Daily consumption (g) was
determined by dividing the reported amount of the intake by the frequency (day). Edible
fractions of foods were recorded in the datai@sénformation on nutrient intake was

also derived from the average daily food consumption reported in the semi-quantitative
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FFQ. Conversion of food into nutrients was made using Spgatidhand European
table§®. An energy intake (El)/basal metabolic rate (BMR) ratio of <1.14 was

considered to represent underrepoft&rs
Mediterranean dietary pattern

The MDP was defined according to a previously defined score indicating the degree of
adherence to the traditional MD®) This Mediterranean dietary score (MDS) was
converted to relative percentage of adherence using a previously described method by
Sanchez-Villegas et &.and modified by Tur et 4. The modification by Martinez et

al® for adolescents that penalized whole milk instead of overall milk was also
considered. The procedure was as follows:

An energy-adjusted value was obtained for each individual for the daily consumption of
legumes, cereals and roots (including bread and potatoes), fruit (including nuts),
vegetables, fish, moderate alcohol consumption, meat (and meat products) and milk
(and milk product$}®. In order to score “moderate alcohol consumption”, a
transformation centered at the level of consuming 30 g/d for men (30-(30-absolute
alcohol intake)), and 20 g/d for women (20-(20-absolute alcohol intake)) was used to
obtain the highest value for men consuming 30 g/d or women consuming 20 g/d, and
progressive lower values as the consumption was lower or higher than these values.
These values were associated with the lowest cardiovascular disease risk in previous
studie§'3?, Information about the consumption of all the food and nutrient items was

obtained from the semi-quantitative FFQ.

All the values were standardized as a Z value. A Z score expresses the difference
between the individual's measurement and the mean value of the study population as a
proportion of the SD of the study population (observed intake - mean intake/SD). The

total MDS was computed in two ways:

a) using the MDS modified by Tur et&t.

Zzi = Zlegumes"' Zcerealsand rootst Zfruits + Zvegetables+ Zfish + Zmoderate alcohof ZMUFA:SFA-

Zmeat— Zmilk
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b) using the MDS modification by Martinez et'l.for adolescents that penalized
whole milk (and whole milk products) instead of overall milk without penalizing the

overall alcohol consumption as occurs in Tur éPahodification:

Zzi = Zlegumes"' Zcerealsand rootst Zfruits + Zvegetables+ Zfish + Zmoderate alcohal ZMUFA:SFA—

Zmeat— Zvvhole milk

The MDS was converted to relative percentage of adherence using the range of values
of the sample. A participants with a maximum value of adherence in the sample
obtained 100% of adherence and the participant with a minimum value of adherence
obtained 0% in the relative percent&ye

(ZZi - szin) x 100

AdherenceRercentagg =
Ezmax 'szin)

Once the percentage of adherence to the MDP was calculated, the food and nutrient

items that could determine a higher or lower adherence were assessed.
Statistics

Analyses were performed with Statistical Package for the Social Sciences version 21.0
(SPSS, Inc., Chicago, IL, USA). All tests were stratified by sex. Mean adherence and
standard deviation (SD) were calculated. Significant differences in means were tested
by unpaired Student'stest. Quartile values of adherence to the Mediterranean diet
were calculated in order to find the group of the population with the lowest adherence
percentage (percentage below the lower quartile value) and those with the highest
adherence (percentage of adherence above the upper quartile value). The level of
significance was established fovBlues <0.05.

Results

A total of 208 individuals were included in the present analysis. Figures 1 and 2 show
the distribution of percentage of adherence to the MDP according to the MDS modified
by Tur et af” and including the whole milk modification proposed by Martinez et
al®?, respectively, and stratified by sex. The overall mean adherence were 53.4% (SD:
19.6) and 54.8% (SD: 21.6) using the MDS modified by Tur €t ahd those including
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the milk item modification by Martinez et @, respectively (Table 1). Using the
whole milk modification proposed by Martinez et?d. the mean adherence to the
MDP was significantly lower in women (53.9%, SD: 21.1) than in men (55.8%, SD:
22.1). No difference in mean adherence was observed between men and women using
the MDS modified by Tur et &f.

The lowest adherence to the MDP was defined as percentage of adherence below the
lower quartile for both, the MDS modified by Tur ef’almen: 37.2%; women: 43.4%)

and by the whole milk modification proposed by Martinez €t%al(men: 41.8%;
women: 41.2%), and the highest adherence was defined as percentage of adherence
above the upper quartile for both MDS (Tur et’almen: 67.3%; women: 67.6%;

Martinez et af*®» men: 68.6%; women: 69.3%).

The distribution of consumption (g/d or mL/d) of the MD components according to low
and high adherence to the MDP using the MDS modified by Tur@tislshown in

Table 2. Amateur basketball players with high adherence to the MDP showed higher
consumption of cereals and roots, vegetables, fish, and moderate alcohol than those who
had low adherence to MDP in both, men and women. A higher consumption of legumes
was observed in men who had a higher adherence to the MDP (20.3 g/d, SD: 12.1)
compared to those having a low adherence (7.1 g/d, SD: 11.7). In women, fruit intake
(232.8 g/d, SD: 135.4) and MUFA:SFA ratio (1.3, SD: 0.3) was higher among those
who showed a highest adherence compared to those having the lowest adherence (fruit
intake: 121.3 g/d, SD: 99.2; MUFA:SFA ratio: 1.0, SD: 0.22). Meat consumption was
lower in those women classified in the highest adherence category (127.2 g/d, SD: 60.2)
than those classified in the lowest category (167.7 g/d, SD: 73.7). No significant
differences in milk intake between high and low adherers to the MDP were observed in

both, men and women.

The distribution of consumption (g/d or mL/d) of the MD components according to low
and high adherence to the MDP using the whole milk modification proposed by
Martinez et af*®, is shown in Table 3. Similar results to those obtained by the MDS
modified by Tur et af” were obtained. Nevertheless, by the MDS including the whole
milk modification proposed by Martinez et@, we observed that milk intake was
significantly lower in both men (84.7 g/d, SD: 146.8) and women (45 g/d, SD: 91.8)

high adherers to the MDP compared to those who were low adherers (men: 199.0 g/d,

125



-Eulalia Vidal Garcia. Tesi doctoral-

SD: 36.0; women: 199.2 g/d, SD: 185.3) to this dietary pattern. Moreover, MUFA:SFA
ratio was significantly higher among men high adherers to the MDP (1.1 g/d, SD: 0.20)

than among low adherers (1.0 g/d, SD: 0.03), and similar among women.

Discussion

The aim of present study was to assess the prevalence of the MDP in a sample of
amateur basketball players living in Barcelona, a Mediterranean region. We used two
modifications of the initial MDS: the MDS modified by Tur et(Aland the
modification suggested by Martinez et?d for adolescents, that penalized whole milk
instead of overall milk without penalizing the overall alcohol consumption as occurs in
Tur et al” modification. Overall mean adherence to the MD was 53.4% (SD: 19.6)
using Tur et af”’ MDS and 54.8% (SD: 21.6) including the whole milk modificdfi8n
Penalizing whole milk the mean adherence to the MDP was significantly lower in
women (53.9%, SD: 21.1) than in men (55.8%, SD: 22.1), whereas no difference in
mean adherence was observed using the Tur @MDS. No difference in mean
adherence was observed between men and women using the T BIDS. High
adherers to the MD showed higher consumption of cereals and roots, vegetables, fish,
and moderate alcohol than low adherers. Higher consumption of legumes was observed
in men who had a higher adherence to the MDP compared to those having a low
adherence. In women, higher fruit intake and MUFA:SFA ratio, and lower meat
consumption was found among higher adherers compared to lower adherers. Difference
in milk intake was observed in both men and women when whole milk penali%%tion
instead of overall milk was included in the MDS: high adherers to the MD had a lower
milk intake than low adherers. The fact that milk and derivates is a negative component
in the MDS can be explained because its consumption was moderate in the traditional
MD descriptioff”.

Traditional analyses in the field of nutritional epidemiology had typically examined
health status with a single or a few nutrients or foods. However, people do not eat
isolated nutrients; rather, they eat meals consisting of a variety of foods with complex

combinations of nutrients). To overcome the limitations of a single nutrient approach
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several scientists have proposed to study overall dietary patterns by considering how
foods and nutrients are consumed in combin&fi6#i*®)

Although the first index to assess the MD was proposed by Trichop3ulother
variants have been defined, differentiating between them not only for the components
that make up the index but also in how to calctfidt&his variability makes it difficult

to compare the results of this study with the results of other studies as shown in a study
by Mila-Villarroel et al™® who had as aim to compare and evaluate-the reliability of

several indexes of adherence to the MD.

Although the results may not be exactly comparable, most of the studies show low
adherence to the MD. A study conducted by Tur & &. 1999-2000 among Balearic
Islands’s adult population observed an overall mean adherence of 43.1% (SD: 5.8).
Lately, Ledn-Mufioz et dF” in a study performed in 2008-2010 among 11742 subjects
aged>18 years found that only 12% (95% CI: 11.3-12.7)vw&ub good adhesion to the

MD and 46% (95% CI: 44.7-47.7) attained a modest accordance. In a study conducted
by Varela-Moreiras et & using data from the 2008 Consumer Pannel of the Spanish
population, and a study conducted by Del Pozo &Palising data from the 2012
Consumer Pannel of the Spanish population showed that Spanish population have an
intermediate adhesion to the MD. According to the Spanish National Survey of Dietary
Intake (ENIDE) 2009-201%, 62% of the Spanish population had a low adherence to
the MD, 31% an intermediate adherence and only 7% had a high adherence. Using the
Mediterranean Diet Quality Index in children and adolescents (KIDMED), Durd*® al.
found that in a college population (217 men and 353 women aged 18-25 years) 28.4%
of the sample had a high adherence to the MD. Similar results were obtained by De la
Montafia et af*", who observed a high adherence to the MD in 21.9% of colleges
interviewed (266 participants, 67.7% females and 32.3% male, age 18 to 25 years) using
also the KIDMED index. In the present study, the overall mean adherence to the MD
was ~54%, despite that physical activity practice has been directly associated with high
adherence to M5*>*®) Given that this is a young adult population and all apparently
healthy, the consequences of poor eating habits can manifest later and as a result may

reduce the quality of life.

The antioxidative effects of the various food groups that are included in the traditional

MD, such as fruit, vegetables, red wine, and olive oil, have already been réforted
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The high content of vegetables, fresh fruit, cereals, and olive oil in the diet, as well as
the moderate intake of wine, guarantees a high intake of carotene; vitagnBis, &,

and E; folic acid, polyphenols, and various minerals, all of which are known for their

antioxidant effects. The antioxidant components of the MD have a protective effect

against several non-communicable chronic disé€dses
Strengths and limitations

The present study has several strengths. First, it has been developed and used different
indices based on qualitative and/or quantitative consumption of the various typical diet
components of the MB. In the present study, we used the modified MDS index
instead to independent nutrients or foods to assess the overall diet quality according to
the adherence to the MD. Second, dairy foods are an important source of calcium that
plays an important role in the growth and in the prevention of diseases such as
osteoporosis. For this reason, we included in the analysis the whole milk modification
proposed by Martinez et @’ for adolescents that account as negative component only
whole milk (mainly high in fat). Third, we analyzed a sporting population in which it is

well known that nutrition can help enhance performance.

This study has also several limitations. First, questionnaire was self-administered.
Moreover, semi-quantitative FFQ may overestimate the consumption of several foods
such as vegetables, fruits and cereals, typical components of the MD, and underestimate
the consumption of unhealthy foods like‘fat®. However, the literature reports that the
semi-quantitative FFQ is one of the most used in community studies. Second, there is
not a single method to calculate adherence to the MD and there is discrepancies in
several foods that may be included or not such as“filgoultry and meat may or not

be included separately (although not all red meat is rich in saturatéd®atnd fish

and nuts may also be analysed as separate components or integrated within the

polyunsaturated fafs).
Conclusions

The mean adherence to the MD in our amateur basketball player was around 54%,
despite that physical activity practice has been directly associated with high adherence
to MD and nutrition can help enhance performance. The promotion of the MDP should
be reinforced among this population.
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Figure 1. Distribution of adherence to the Mediterranean dietary pattern (%) among the
amateur basketball players (aged 19-29 years) living in Barcelona, and according to the

MDS modified by Tur et &f.
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Figure 2. Distribution of adherence to the Mediterranean dietary pattern (%) among the
amateur basketball players (aged 19-29 years) living in Barcelona, and according to the
MDS modified by Tur et & but penalizing whole milk (and whole milk products)
instead of overall milk (and milk products) as did Martinez &smong adolescents.
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Table 1. Adherenckto the Mediterranean diet among amateur basketball players (aged
19-29 years) living in Barcelona.

Adherence to the MD (%) Total Men Women P’
n 208 106 102

Tur et alt” 53.4 (19.6) 52.3 (21.1) 54.5 (18.0) 0.406
Martinez et af**? 54.8 (21.6) 55.8 (22.1) 53.9 (21.1) 0.002

Abbreviatures: MD, Mediterranean dié¥/alues are: mean (standard deviatidBjifferences

between men and women were tested by Studemést.*Penalizing whole milk (and whole
milk products) instead of overall milk (and milk products)
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Table 2. Consumption (g/d or mL/d)of the Mediterranean diet (MD) components
according to low and high adherence to the MDS by Tur‘ét al.

Low adherence High adherence
to the MD? to the MD*
Mean SD Mean SD P

Men (n) 26 26

Cereals and roots 224.0 97.7 331.2 108.5 <0.001
Vegetables 165.4 122.3 353.6 178.9 <0.001
Fruit 147.3 129.1 183.7 135.8 0.326
Legumes 7.1 11.7 20.3 12.1 <0.001
Fish 67.0 457 1254 69.7 0.001
Meat 154.0 48.7 168.3* 64.4 0.371
Milk 418.0 175.6 368.1 243.7 0.401
MUFA:SFA 1.0 0.2 1.1* 0.2 0.146
Moderate alcohol 3.1 5.7 9.7 9.0 0.003
Women (n) 25 25

Cereals androots 185.5 82.2 281.5 126.2 0.003
Vegetables 184.8 141.4 367.8 139.7 <0.001
Fruit 121.3 99.2 232.8 1354 0.002
Legumes 13.3 10.5 18.8 10.8 0.074
Fish 59.9 354 117.1 37.9 <0.001
Meat 167.7 73.7 127.2 60.2 0.038
Milk 447.0 147.8 366.5 206.7 0.120
MUFA:SFA 1.0 0.2 1.3 0.3 0.004

Moderate alcohol 2.1 3.9 6.7 6.5 0.005

Abbreviations: MD, Mediterranean diet; SD, standard deviations; MUFA, monounsaturated
fatty acids; SFA, saturated fatty acids.

'Values are: mean and standard deviations (SD).

?Low adherence to the MD (adherence below the lower quartile value: <37.2% in men, <43.4%
in women).

*High adherence to the MD (adherence above the upper quartile ¥a1i8% in men>67.6%

in women).

“Significant differences between the lowest and the highest percentage adherence to the MD
were tested using an unpaired Studerntést.

*Significant differences between men and women were tested using and unpaired Student’s
test P<0.05).
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Table 3. Consumption (g/d or mL/d)of the Mediterranean diet (MD) components
according to low and high adherence to the MD by Tur &, dlut penalitzing anly

whole milk (and milk dairy products)

Low adherence High adherence

Abbreviations: MD, Mediterranean diet; SD, standard deviations; MUFA,

to the MO¥ to the MD’
Mean SD Mean SD P

Men (n) 26 26

Cereals and roots 235.9100.9 332.2 108.4 0.002
Vegetables 159.2 118.8 368.7 184.0 <0.001
Fruit 1495 127.7 2115 166.5 0.138
Legumes 8.3 12.1 17.3 12.1 0.010
Fish 62.2 7.7 1116 60.6 0.001
Meat 157.4 9.3 1558 515 0.906
Whole milk 199.0 36.0 84.7 146.8 0.017
MUFA:SFA 1.0 0.0 1.1 0.2 0.019
Moderate alcohol 40.3 11.7 121.0 86.6 <0.001
Women (n) 25 25

Cereals and roots 190.4 81.8 289.0 121.6 0.002
Vegetables 186.2 109.7 371.0 138.8 <0,001
Fruit 130.0 91.0 226.4 135.1 0.005
Legumes 139 141 18.6 10.9 0.198
Fish 63.3 429 1189 37.1 <0.001
Meat 158.2 553 1324 594 0.120
Whole milk 199.2 185.3 45.0 91.8 0.001
MUFA:SFA 1.0 0.2 1.3 0.3 0.001
Moderate alcohol 248 419 95.3 65.6 <0.001

SFA, saturated fatty acids.
Values are: mean and standard deviations (SD).

’Low adherence to the MD (adherence below the lower quartile value: <41.8% in men, <41.2% in

women).

monounsaturated fatty acids;

*High adherence to the MD (adherence above the upper quartile ¥&8&% in men>69.3% in

women).

“Significant differences between the lowest and the highest percentage adherence to the MD were tested

using an unpaired Student$est.
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Abstract

Background: Liquid intake before, during and after the exercise constitutes the most

important way to replace the lost water during the exercise and to avoid dehydration.

Objective To assess liquid intake habits before, during and after exercise in a sample of

amateur basketball players in both, training and competition days.

Design 183 amateur basketball players (87 women, 96 men; 19-29 year old) living in

Barcelona were interviewed. Data was obtained from a fluid intake questionnaire.

Results:In training days, 20.8%, 5.5% and 2.7% of subjects reported to do not drink
before, during and after the exercise, respectively. Furthermore, 17.5% of subjects
reported to do not drink before the exercise in a competition day, with higher prevalence
among women (25.3%) than men (10.4%). Water was the most consumed beverage
before, during, and after the exercise in both, training and competition days, although all
subjects reported to drink also soda and other beverages during the exercise in a
competition day. Before the exercise, fruit juices were the second beverage most
consumed in both, training (21.3%) and competition days (13.7%). During the exercise,
energetic drinks and soda were the third beverages most consumed among men and
women in a training day, respectively; and there were other beverages in women in a
competition day. After the exercise, soda was also the second beverage most consumed
in both men and women, although men were more likely to drink energetic drinks than
women, with similar prevalence intakes for soda and energetic drinks after the exercise
in a competition day. Good hydration habits were found in 56.8%, 33.9% and 67.2%
subjects before, during and after a training day, respectively, with no statistical

significant differences between men and women.

Conclusions: Most of the amateur basketball players reported to drink some beverage
before, during and after the exercise in both, training and competition days; however, a

low proportion of subjects comply the hydration recommendations.

Keywords Adults, liquid intake, basketball players, hydration, Barcelona.
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Introduction

Water is the most abundant component of the body and constitutes more than 55% of
the total body weight. Water balance is determined by intake (consumed water,
beverages, and water contained in foods) and wastes (urine, stools, the skin, and expired
air from the Iungéﬁ). Dehydration happens when the body loses more fluid than it take

in. When the body water content is reduced, it upsets the balance of minerals (salts and
sugar), which will modify body functiof&

Water is lost every day in the form of water vapour trough the breath and as water in
sweat, urine, and stool and, together with the water, small amounts of salts are also
lost?. The human body has a number of mechanisms that allow to maintain constant
water content, by adjusting between income and losses. For any healthy individual,
thirst is an appropriate sign to drink water but is not a reliable indicator to assess the

hydration as it appears when organism is slightly dehydfated

A balanced diet and appropriate hydration are fundamental in sport performance, but
specific needs will depend on several factors, such as individual physiological
conditions, insensitive physical activity, time of the season, and training or competition
period4'5). Average daily water intake of 2.2 to 2.6 mL/d in men and of 1.9 and 2.4
mL/d in women meets the needs of the vast majority of adults pEfsetmnever,
strenuous physical exercise and heat stress can greatly increase daily water needs, and

the individual variability between athletes can be subst&htial

Dehydration can negatively affects different physiological systems including nervous
systent®, cardiovascular, thermoregulation, endocrine or metdfoifmt may have
negative consequences on héalthaffect athletic performanf8*? and increase the

risk of exertional heat injul? in both anaerobic and aerobic spdftsThe physical

and mental performance during physical exercise and sport practice is impaired in the
under-hydrated individu8P and to avoid this as well as the negative effects on physical
performance, the athlete must drink enough amounts of fluids B&fSteduring®2"

and after practicing physical exercise, maintaining proper hydration throughout the

day®. Therefore, as important is the amount of beverage as when the beverage is taken.

Currently, there are lot of people who practice some recreational intensive activity sport
for more than one hour a ddysuch as basketball, but there are few studies that

evaluate if drinking habits are according to the recommendations made by the national

145



-Eulalia Vidal Garcia. Tesi doctoral-

and international sport institutions. Basketball is an aerobic-anaerobic sport,
characterized by high-intensity intermittent exeréfdeHealth and disease prevention
depends not only on a good physical actity but also on good eating habits
including good hydration habit®. Then, the aim of this work was to know the drinking
habits of amateur basketball players before, during and after the exercise in both,
training and competition days.

Methods
Study design

The study was a population based cross-sectional study carried out in Barcelona
between October 2011 and February 2012.

Selection of participants, recruitment and approval

Barcelona’s basketball clubs (n=50) were contacted by e-mail and phone, inviting them
to participate in the study, and 45 clubs accepted. All players registered as senior
category in the Catalan Federation of Basketball (CFB) that met the inclusion criteria
(aged 19 to 29 years and to be healthy) were invited to participate in the study. A total
of 183 players (96 men and 87 women) that performed intensive physical activity 2-3
times/week accounting for 60 to 120 min/d accepted to participate. All the
anthropometric measurements were objectively obtained by trained personnel and the

questionnaire was self-administered by computer.
Ethics

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). Written informed consent was

obtained from all subjects.
Anthropometric measurements

Height was determined using a mobile anthropometer (Se€aRamburg, Germany),

to the nearest millimetre, with the subject’'s head in the Frankfurt plane. Body weight
was determined to the nearest 100 g using a digital scale (Se€a 18&@burg,
Germany).The subjects were weighed in bare feet and lighteomear. Height and
weight measures were used to calculate BMI (Kp/m
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Assessment of beverage consumption

The drinking habits questionnaf® included the following questions about beverage

intake before, during and after the exercise in both, training and competition days:

a) Type of beverage, which was categorized into five groups: fruit juice (i.e. natural
fruit juices and fruit juices sweetened with sugar), water (i.e. tap water, bottled water,
and spring water), energetic drinks (i.e. Cola’s and Guarana’s drinks), soda (i.e.
carbonated soft drinks), and others (i.e. carrot juice, beer without alcohol, milkshakes of
chocolate, vanilla and strawberry and diet milkshakes, soy milk, rice milk, oat milk,

fermented milk drink with sugar, fermented milk drink, kefir, sugar added iced tea).
b) The amount of liquid drank: <250, 250-500, >500 mL.

c) The beverage times10, 10-20, 20-30, and >30 min before the exercige four
categories); 1-3, 4-6 o16 times during the exercise (i.e. three categoreaes); <10 min,
between 10-20, 20-30 or >30 min after the exercise (i.e. four categories). Fluid intake
was considered if it occurs within four hours before to start and after to finish the

exercise. Three strips of intake were also set: <250, 250-500, and 500 mL.

According to the drinking habits recommendations published by the American Collage
Sport Medicine (ACSMJ® and the Spanish Federation of Sports Medicine
(FEMEDEY?, the following criteria to assess good hydration habits was established:

a) Before the exercise: good hydration habits were considered if subjects drank one
glass (250 mL) between 10 or 30 min; or more than one glasses (>250 mL) 30 min

before the exercise.

b) During exercise: good hydration habits were considered if subjects drank less than
one glass (<250 mL) in more than 6 times; between 1 to 2 glasses (250 to 500 mL) in 4

or 6 times; or more than 2 glasses (>500 mL) independently the times.

c) After exercise: good hydration habits were considered if subjects drank more than

one glass (>250 mL) within 30 min after the exercise ended.
Statistics

Analyses were performed with Statistical Package for the Social Sciences version 21.0
(SPSS, Inc., Chicago, IL, USA). All tests were stratified by gender. Significant

differences in means were tested by unpaired Studetg&. Significant differences in
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prevalence were calculated by meansybdfor Fisher's exact test. The level of
significance was established fovBlues <0.05.

Results

Table 1 shows the mean (SD) of anthropometric characteristics of subjects stratified by
gender. Overall age mean was 22.8 (SD: 3.1) years old. The mean of BMI was 21.9
kg/m? (SD: 2.2) and 23.2 kg/M(SD: 2.1) for men and women, respectively.

Table 2 shows the beverages’ consumption before, during and after the exercise in both,
training and competition days. Overall, 20.8%, 5.5% and 2.7% of subjects reported that
they did not drink liquid before, during and after the exercise in a training day,
respectively. More women (27.6%) than men (14.6%) reported to do not drink liquid
before the exercisd>€0.05) while more men (9.4%) than women (1.2%) reported to do
not drink it during the exercisd?€0.05). No significant difference in drinking habit
prevalence was found between men and women after the exercise. In a competition day,
17.5% of subjects reported to do not drink liquid before the exercise, with higher
prevalence among women (25.3%) than men (10.4%). Almost none of subjects reported

to do not drink during or after the exercise during a competition day.

Water was the most consumed beverage before, during, and after the exercise in both,
training and competition days, although all subjects reported to also drink soda and
other beverages during the exercise in a competition day. Women (97.7%) were more
likely to drink water during the exercise than men (90.6%) in a training RY.(5).

Before the exercise, fruit juices were the second beverage most consumed in both,
training (21.3%) and competition days (13.7%). In men, energetic drinks (12.5%) and
soda (10.4%) and were the third and fourth beverages most consumed before the
exercise in a training and competition days, respectively, whereas it was soda and other
beverages in women (11.5% and 6.9%, respectively). After the exercise, soda was the
second beverage most consumed among women in training (12.6%) and competition
days (28.7%). In men, soda (22.9%) followed by energetic drink (16.7%) was the
second and third beverage most consumed in a training day, respectively, while similar
percentages for both soda (20.8%) and energetic drinks (21.9%) were found in them in a
competition day. More men than women reported to drink energetic drinks after the
exercise in both, training (16.7% vs. 5.7%) and competition (21.9% vs. 4.6%) days.
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The amount of overall beverage consumption stratified by gender is shown in Table 3.
Overall, about 1 to 3 subjects reported to drink <250, 250-500, and also >500 mL of
liquid before the exercise in a training day, with no significant differences between men
and women. Similar results were found in a competition day. During the exercise of a
training day, 43.0% and 26.7% of women and 51.7% and 36.8% of men reported to
drink 250-500 ml and >500 ml of liquid, respectiveR<0.01). During the exercise of a
competition day, 25.3% and 64.4% of women and 22.9% and 75.0% of men reported to
drink 250-500 ml and >500 ml of liquid, respectiveB<(0.05). After the exercise of a
training day, 57.1% and 26.2% of women and 46.8% and 45.7% of men reported to
drink 250-500 mL and >500 mL of liquid, respectiveB<(0.05). Similar results were
found in a competition day although with no statistical significant differences between
men and womenrPE0.075).

Table 4 shows the time of the liquid intake for those subjects who reported to drink
some beverage before, during and/or after the exercise in the training day and/or the
competition day. Before the exercise, about 37% of subjects reported to drink some
beverage 10-30 min in both training and competition days; and 1 to 3 subjects reported
to drink some beverage 30 minutes before the exercise in both, training and competition
days. During the exercise, most of subjects (89.0%) reported to drink the beverage in 1-
3 times in a training day, while only 52.1% of men and 28.7% of women reported to
drink the beverage in 1-3 times in a competition day, in which day 26.0% of men and
46.0% of women reported to drink the beverage in 4-6 times, and 21.9% and 25.3%
reported to drink it in >6 times. Differences in category time’s prevalence were
statistical significant between men and women during the exercise in a competition day
(P<0.01). Moreover, 80.3% and 83.4% of subjects reported to drink the beverage <30

minutes after the exercise in the training and competition days, respectively.

Finally, good hydration habits were found in 56.8%, 33.9% and 67.2% subjects before,
during and after a training day, respectively (Table 5). No statistical significant

differences were found between men and women.

Discussion

The main findings of the present study were: 20.8%, 5.5% and 2.7% of subjects

reported to do not drink before, during and after the exercise in a training day,
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respectively. Moreover, 17.5% of subjects reported to do not drink before the exercise
in a competition day, with higher prevalence among women (25.3%) than men (10.4%).
Water was the most consumed beverage before, during, and after the exercise in both,
training and competition days, although all subjects reported to also drink soda and
other beverages during the exercise in a competition day. Before the exercise, fruit
juices were the second beverage most consumed in both, training (21.3%) and
competition days (13.7%). During the exercise, energetic drinks and soda were the third
beverages most consumed among men and women in a training day, respectively;
although it was other beverages among women in a competition day. After the exercise,
soda was also the second beverage most consumed in both men and women, although
men were more likely to drink energetic drinks than women, with similar prevalence

intakes for soda and energetic drinks after the exercise in a competition day in them.

Otherwise, 1 to 3 subjects reported to drink >500 mL of liquid before the exercise in
both, training and competition days, and reported to drink some beverage >30 min
before the exercise in training and competition days, and similar proportion of subjects
also drink some beverage <10 minutes before exercise. During the exercise in a training
day, 26.7% of women and 36.8% of men reported to drink >500 mL of liquid, while
64.4% of women and 75.0% of men reported to drink this amount of liquid in a
competition day. Moreover, during the exercise, most of subjects (89.0%) reported to
drink the beverage 1-3 times in a training day, and 23.5% of subjects >6 times in a
competition day. After the exercise of a training day, 26.2% of women and 45.7% of
men reported to drink >500 mL of liquid, and similar results were found in a
competition day. Furthermore, around 80% of subjects reported to drink the beverage
<30 min after the exercise in training and competition days. Nevertheless, good
hydration habits were found in 56.8%, 33.9% and 67.2% subjects before, during and
after a training day, respectively, with no statistical significant differences between men

and women.

According to the American Collage Sport Medicine (ACE&Rand Spanish Federation

of Sports Medicine (FEMEDEY, prior to exercise the individuals should lowly drinks
beverages at least 4 h before the exercise task, about 5-7 mL/kg per body weight (300-
600 mL) or 3-5 mL/kgper body weight approximately 2 h before the exercise. Thirty
min after the exercise started, it is necessary to compensate the fluid loss, and after 1 h it
is essential to drink 400-500 mL/h or 150-200 mL/20 min. The post exercise hydration
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should aim to restore fluid losses accumulated during the practice or event, within 2
hours. The ideally rehydration should contain water to restore hydration status.

The National Athletic Trainers Association (NATH) proposed to ensure proper pre-
exercise hydration, the athletes should consume approximately 500-600 mL of water or
sport drinks 2-3 hours before exercise, and if the hydration level is not good, athletes
should drink 200-300 mL of water or sport drinks 10-20 min before exercise. The
NATA® recommended that during the exerctse fluid replacement should as a
generally requires 200-300 mL of water or sports drinks every 10-20 minutes and
propose that the post exercise hydration should aim to correct any fluid losses
accumulated during the practice or event, within 2 hours, and ideally the rehydration

should contain water to restore hydration status.

A review by Rowlanft” pointed out that the amount of liquid intake could be
calculated as a fluid intake of 13 mL/kg body weight/h. Equally important is post-
exercise fluid replenishment (approximately 4 mL/kg for each hour of exercise) to avoid
initiating subsequent exercise bouts in a dehydrated state. However, these

recommendations are similar to make by ACSM and FEMEDE.

To our knowledge, there is little data regarding drinking habits among amateur
sportsmen. The Alarcon’s stUéff who evaluated the drinking habits to 35 basketball
players (14-32 years) from the Polaris World basketball Club (Murci, Spain), concluded
that the 94.1% of the participants drank some fluid before the exercise against the
82.5% from the present study. Furthermore, 31.8% of subjects in this study reported to
drink some beverage between 4 h and 30 min before the exercise against the 8.6%
regarded in the Alarcon’s stud).

Strengths and limitations

The present study has the main strength that there are many studies regarding the
relationship between hydration and health and performance in the field of elite sport but
few studies have been conducted in adults in the field of recreational sports. However,
the present study has also several limitations. First, good hydration habits should be
consider the intake of liquid throughout the day to know the degree of hydration before
to start the exercise to determine the amount of liquid that each subject should drink

after completed the exercise, which should be 18086 the amount of weight lost
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during exercise. Second, the evaluation of a good hydration was only applied on a
training day, because not all subjects play more than an hour in a competition day.

Conclusions

Good hydration habits were found in 56.8%, 33.9% and 67.2% subjects before, during
and after a training day, respectively. It is difficult to create the habit of hydration in all
sportsmen, and even more in non-professional categories and in the lower divisions.
Because of good hydration contributes substantially to the improvement of physical
performance and to drink wated libitum is not enough, the hydration should be
trained?”). The present results should be considered to establish recommendations by
sports organization regarding the amount and quality of liquid to drink before, during

and after the exercise, taking into account the type of sport, time and climate.
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Table 1. Anthropometric characteristics of the amateur basketball ptayers

Total Women Men
(n=183) (n=87) (n=96)
Age (years) 22.8 (3.1) 22.9 (3.0) 22.7 (3.2)
Weight (kg) 70.5 (12.1) 62.5 (7.8) 78.1 (10.5)
Height (m) 1.8 (0.1) 1.7 (0.1) 1.8 (0.1)
BMI (kg/m?) 22.6 (2.2) 21.9 (2.2) 23.2 (2.1)
Abbreviations: BMI, body mass index; SD, standard deviallalues are: mean (SD).
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Table 2. Type of beverages consumed before, during and after the exercise in training

and competition days among amateur basketball pfayers

Training day Competition day
n Before During After Before During After

Nothing

All 183 38(20.8) 10 (5.5) 5(2.7) 32 (17.5) 0 (0.0) 2(1.1)

Women 87 24 (27.6) 1(1.2) 3 (3.9 22 (25.3) 0 (0.0) 1(1.1)

Men 96 14 (14.6) 9(9.4) 2(2.1) 10 (10.4) 0 (0.0 1(1.0)

P 0.030 0.020 0.670 0.008 1.000 1.000
Fruit Juice

All 183 39 (21.3) 1(0.5) 11 (6.0) 25 (13.7) 3(1.6) 14 (7.7)

Women 87 19 (21.8) 1(1.1) 4 (4.6) 10 (11.5) 1(1.1) 6 (6.9)

Men 96 20 (20.8) 0 (0.0) 7(7.3) 15 (15.6) 2(2.1) 8(8.3)

P 0.868 0.475 0.444 0.416 1.000 0.715
Water

All 183 118 (64.5) 172(94.0) 149(81.4) 126(68.9) 180(98.4) 142 (77.6)

Women 87 51(58.6) 85(97.7) 75(86.2) 54(62.1) 86 (98.9) 68 (78.2)

Men 96 67(69.8) 87(90.6) 74 (77.1) 72(75.0) 94 (97.9) 74 (77.1)

P 0.115 0.044 0.113 0.059 1.000 0.861
Energetic drinks

All 183 11 (6.0) 2(1.1) 21 (11.5) 15 (8.2) 8 (4.4) 25 (13.7)

Women 87 3 (3.4 1(1.1) 5(5.7) 3(3.49) 3 (3.9 4 (4.6)

Men 96 8 (8.3) 1(1.0) 16 (16.7) 12 (12.5) 5(.2) 21 (21.9)

P 0.165 1.000 0.021 0.026 0.723 0.001
Soda

All 183 20(10.9) 0 (0.0) 33 (18.0) 10 (5.5) 183 (100.0) 45 (24.6)

Women 87 10 (11.5) 0 (0.0) 11 (12.6) 6 (6.9) 87 (100.0) 25 (28.7)

Men 96 10(10.49) 0 (0.0) 22 (22.9) 4 (4.2) 96 (100.0) 20 (20.8)

P 0.816 1.000 0.071 0.522 1.000 0.215
Others

All 183 9 (4.9 0 (0.0) 8 (4.4 13(7.1) 183 (100.0) 3(1.6)

Women 87 6 (6.9) 0 (0.0) 2(2.3) 10 (11.5) 87 (100.0) 2(2.3)

Men 96 3(3.1) 0 (0.0) 6 (6.3) 3(3.1) 96 (100.0) 1(1.0)

P 0.313 1.000 0.283 0.028 1.000 0.605

Values are: n (%).
Significant differences between men and women were testeddnyFisher’s exact test.
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Table 3. Amount of beverage consumed before, during and after the exercise in training
and competition days among amateur basketball pfayers

Training day Competition day
Before During After Before During After
All (n) 145 173 178 151 183 181

<250 mL 50 (34.5) 36 (30.8) 21 (11.8) 50 (33.1) 11 (6.0) 20 (11.0)
250-500 mL 50 (34.5) 82 (47.4) 92 (51.7) 57 (37.7) 44 (24.0) 95 (52.5)
>500 mL 45 (31.0) 55(31.8) 65(36.5) 44 (29.1) 128 (69.9) 66 (36.5)
Women (n) 63 86 84 65 87 86
<250 mL 21 (33.3) 26 (30.2) 14 (16.7) 24 (36.9) 9(10.3) 11 (12.8)
250-500 mL 24 (38.1) 37 (43.0) 48 (57.1) 24 (36.9) 22(25.3) 51 (59.3)
>500 mL 18 (28.6) 23 (26.7) 22 (26.2) 17 (26.2) 56 (64.4) 24 (27.9)
Men (n) 82 87 94 86 96 95
<250 mL 29 (35.4) 10 (11.5) 7(7.4) 26 (30.2) 2(2.1) 9 (9.5)
250-500 mL 26 (31.7) 45 (51.7) 44 (46.8) 33 (38.4) 22(22.9) 44 (46.3)
>500 mL 27 (32.9) 32 (36.8) 43 (45.7) 27 (31.4) 72 (75.0) 42 (44.2)
p? 0.711 0.009 0.013 0.647 0.049 0.075

Values are: n (%).
“Significant differences between men and women were tested by y
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Table 4. Time of the fluid intake for those subjects who reported to drink some

beverage before, during and/or after the exercise in the training day and/or the

competition day among amateur basketball pldyers

Training day Competition day
All Women Men P’ All Women Men pP?
Before (n) 145 63 82 151 65 86
<10 min 43 (29.7) 14 (22.2) 29(35.4) 0.387 46(30.5) 14(21.5) 32(37.2) 0.188
10-20 26 (17.9) 12(19.0) 14(17.1) 32(21.2) 17 (26.2) 15(17.4)
min
20-30 28(19.3) 14 (22.2) 14(17.1) 25(16.6) 11 (16.9) 14(16.3)
min
>30 min 48 (33.1) 23 (36.5) 25(30.5) 48 (31.8) 23(35.4) 25(29.1)
During (n) 173 86 87
1-3times 154 (89.0) 80(93.0) 74(85.1) 0.157 75(41.0) 25(28.7) 50(52.1) 0.003
4-6 times 17 (9.8) 6 (7.0) 11 (12.6) 65 (35.5) 40 (46.0) 25 (26.0)
>6 times 2(1.2) 0 (0.0) 2(2.3) 43 (23.5) 22(25.3) 21(21.9)
After (n) 178 84 94 181 86 95
<10 min 62 (34.8) 24(28.6) 38(40.4) 0.385 69(38.1) 29(33.7) 40(42.1) 0.216
10-20 42 (23.6) 23 (27.4) 19(20.2) 43 (23.8) 26(30.2) 17(17.9)
min
20-30 39(21.9) 20(23.8) 19(20.2) 39 (21.5) 16(18.6) 23(24.2)
min
>30 min 35(19.7) 17 (20.2) 18(19.1) 30(16.6) 15(17.4) 15(15.8)

Values are: n (%).
“Significant differences between men and women were tested by y
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Table 5. Hydration habits according to the recommendations released by the American
Collage Sport Medicine (ACSM) and the Spanish Federation of Sports Medicine
(FEMEDE) among amateur basketball playérs

Training day
All Women Men P
(n=183) (n=87) (n=96)

Before the exercise

>250 mL between 10-30 minutes 52 (28.4) 26 (29.9) 26 (27.1) 0.610
before the exercise

250-500 mL more than 30 minutes 39 (21.3) 16 (18.4) 23 (24.0)

before the exercise

>500 mL | more than 30 minutes 13 (7.1) 8 (9.2) 5(5.2)

before the exercise

During the exercise

<250 mL more tan 6 times 0 (0.0) 0 (0.0) 0 (0.0) 0.530
250-500 mL between 4 and 6 8 (4.4) 3(3.4) 5(5.2)

times

>500 mL 54 (29.5) 23 (26.4) 31 (32.3)

After the exercise

>250 mL within 30 minutes 123 (67.2) 54 (62.1) 69 (71.9) 0.160

Values are: n (%).
“Significant differences between men and women were tested by y
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Abstract

Background: Nutritional objectives based on scientific criteria are established based on
consensus among international institutions and scientific societies to complete some
aspects of nutrient intake that are not included in the recommended intakes also giving

other nutritional claims considering the eating habits of the population.

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

population in a sample of amateurs basketball player, in Barcelona.

Methods: A cross-sectional nutrition survey was carried out in adults (140 amateur
basketball players (66 men, 74 women). Data on food intake were obtained with use of

3 non consecutive a 24-hour recalls and semi quantitative food frequency questionnaire.

(FFQ)

Results: Less than 30% met the total fat, saturated fatty acid (SFA), polyunsaturated
fatty acid (PUFA) and fruits requirements; <30% of men met requirements for
cholesterol; and <30% of women for dietary fiber, folate, and total carbohydrates. More
than 80% of players met the requirements for sodium salt, sweets and alcohol intakes.
Men showed better compliance with the recommendations for dietary fiber, folate and
total carbohydrates, but men were less likely to achieve the recommended intakes of
cholesterol. The percentage of compliers with the recommended calcium, sodium salt,
total fat, SFA, monounsaturated fatty acid (MUFA), PUFA, sweets, fruits, vegetables
and alcohol intakes did not differ between gender. Self-report complex carbohydrates
(3.8 out of 4-6 serving/d), fruits (1.3 out 8B serving/d), olive oil (1.5 out of 3-6
serving/d), fish and shellfish (4.0 out of 3-4 serving/week), poultry, rabbit and eggs (5.4
out of 3-4 serving/week), and nuts intakes (1.7 out of 3-7 serving/week) showed fewer

than 30% compliance.

Conclusion: Compliance of the 2010 nutritional objectives for the Spanish population

Is scarce among Barcelona basketball players.

Keywords: adults, nutritional objectives, food pyramid.
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Introduction

The importance of diet as a cause or determinant of illness was suspected since ancient
times but there was no scientific evidence that it be endorsed. Already in the
Hippocratic Corpus (460-370 BC), it was considered as external cause or determinant of
disease, among others, to poor Hieffhe feeding behaviour of a population is an
important determinant of health status. Different studies show a strong association
between the adoption of certain dietary patterns and increasing the likelihood of certain
cardiovascular diseased, some cancefs”, diabetes mellitt&”, obesit¥®?. Good
nutrition is important for health but establishing dietary guidelines is no easy task.
Different population groups have different lifestyles involve different diets, and not
only food that is eaten but also the way it is prepared and patterns of food consumption

affect nutritional staty¥ 12

So, the goal of food and nutrition policies is toiligate, through specific strategies, an
offering of nourishing foods so that the nutrient as well as social needs of a population
are met. In order to achieve improvements in collective food intake, health authorities
and/or scientific societies count on two tools of great strategic value in terms of public
health: Nutritional Objectives and Food Guidelines, and more specifically, food
guidelines based on country or regional food consumption pattefité) In 1994, the
Spanish Society of Community Nutrition (SENC), with the consensus of the Nutrition
Unit of the European Regional Office of the World Health Organization (WHO),
developed Nutritional Objectives for the Spanish Population, which had some
similarities to the WHO recommendatiéris®. In 2001, a consensus meeting of SENC
that took place in October 2000 in Bilbao, sponsored by WHO, elaborated the
Nutritional Objectives for Spanish population, and the intermediate and final nutrition
objectives were defined at this time. The intermediate objectives were planned to
evaluated by the end of 2005 and the final objectives were planned to be evaluated by
the end of 201¢°.

Meet food intake and thus energy and nutrients in a population, it is vital to know the
nutritional status and to plan intervention programs consistently and according to their

need§%'"

Although childhood and adolescence is a period of rapid growth and maturation in

human development, the eating patterns adults is no less important to prevent health
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problems later in old age So, knowledge of food intake, and therefore energy and
nutrients in a population, it is vital for their nutritional status and to plan intervention

programs consistently and according to their needs.

The aim of this study was to assess compliance with the 2010 nutritional objectives for

the amateurs basketball player in Barcelona city.

Methods
Study design

This study considered the cross-sectional data from nutritional survey of the amateur
basketball player that was carried out in 2010-2012 in Barcelona

Selection of participants, recruitment and approval

Barcelona’s basketball clubs (n=50) were contacted by e-mail and phone, inviting them
to participate in the study, and 45 clubs accepted. All players registered as senior
category in the Catalan Federation of Basketball (CFB) that met the inclusion criteria
(aged 19 to 29 years and to be healthy) were invited to participate in the study. A total
of 140 players (66 men and 74 women) that performed intensive physical activity 2-3
times/week accounting for 60 to 120 min/d accepted to participate and completed the
dietary questionnaire. All the anthropometric measurements were objectively obtained

by trained personnel and the questionnaire was self-administered by computer.
Ethics

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). Written informed consent was

obtained from all subjects.
Anthropometric measurements

The anthropometric measures used in this study were: height (m), weight (kg), and body
mass index (BMI, weight in kg/heighin meters). Height was determined using a
mobile anthropometer (Seca 21Hamburg, Germany), to the nearest millimeter, with
the subject’s head in the Frankfurt plane. Body weight was determined to the nearest

100 g using a digital sca(€eca 874, Hamburg, GermanyYhe subjects were weighed in
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bare feet and light underwear. The subjects were asked to stand erect in a relaxed
position with both feet together on a flat surface. Prevalence of under-weight, normal-
weight, overweight and obesity was calculated according to previously described cutoff
limits by SEEDO®®: underweight (BMI<18.5); normal weight (BMI=18.5-25);
overweight (BMI=25-30) and obese (BMI>30).

Identification of underreporting of food intake wamde using the Goldberg cut-off
(energy/BMR <1.14 classified the individual as an underrepdffrd)nderreporters

were not considered in this analysis.
Assessment of food and nutrient intake

Three non-consecutive 24-hour diet reddlfs’ were carried out during the study
period. To avoid bias resulting from day-to-day intake variability, the recalls were
administered homogeneously from Monday to Sunday. Participants were required to
provide detailed descriptions of food and beverages consumed on one training days, a
competition day and a day of rest in the same week, including brand names of
commercial and ready-to-eat foods, method of preparation, place of consumption and
use of condiments or added fat. Furthermore, they were asked to report each meal time,
training session and match time. The food records analysis was carried out by a trained
nutritionist, in the basketball club with face-to-face, who verified and quantified the
food records and converted food unit assessments into weights, using photographic
model§®?22¥ The nutritional values of commercial, ready to-eat-foods and dietary
supplements were sought and calculated. The average values for each 3 day period were

used for the analysis.

Information about food consumption patterns was obtained from semi quantitative FFQ
had been previously validaté¥*?® and applied to other surveys in the Spanish
population. FFQ evaluated the average consumption over the past year of 81 items and
was arranged by food type and meal patterns. The frequency of food consumption was
based on the times food items were consumed (per day, week, or month). Consumption
of <1/month was considered no consumption. The daily food consumption (g/d) was
determinate by dividing the reported amount(g) of food consumed by the frequency of
intake [days, weeks (divided by 7), or months (divided by 30)]. Edible fractions of food

were recorded in the datab&&é®
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Conversion of food into nutrients was made using a computer program based on
Spanisk’*?and Europedi” food composition tables. Daily intake was compared with
the intermediate and final nutritional objectives for Spanish popufiticand the
frequency of consumption (servingd/servings.week) was compared with the food

pyramid by Spanish Society of Community Nutriffgh
Statistics

Analyses were performed with Statistical Package for the Social Sciences version 21.0
(SPSS, Inc., Chicago, IL, USA). All tests were stratified by gender. Significant
differences in means were tested by unpaired Studet#s. Significant differences in
prevalence were calculated by meang?ofrhe level of significance was established for

P values <0.05.

Results

Table 1 shows the mean (SD) daily intake of enemgyrjents, and fruits and vegetables

in amateurs adults basketball players. The energy intake (El, expressed as kcal, MJ and
KJ.kg* lean weight) was significantly higher in men than in women. The contribution

of protein, carbohydrates and sugar to the El showed no significant difference between
gender while the contribution of complex carbohydrate to El was significantly higher in
men than in women. The absolute fiber (g) and cholesterol (mg) intake was significantly
higher in men than in women, but the fiber and cholesterol expressed per EI were higher
in women. The contribution of total fat, SFA, MUFA and PUFA to El were higher in
women without significant differences. Men showed higher intake of alcohol, fruits and
vegetables as well as folate, calcium and iodine and just there was significantly

difference in calcium.

Table 2 shows the percentage of compliers with the 2010 nutritional objectives for
amateur adults basketball players (total, men and women). None of the nutritional
objectives has been successfully achieved, and more than 80% met the objectives for
sodium, sweets and alcohol, between 50% and 80% met the requirements for calcium,
between 20% and less than 50% met the requirements for fiber, total fat, MUFA,
PUFA, cholesterol, total carbohydrate and vegetables and less than 10% met the
requirements for SFA and fruits. When compliance with the 2010 nutritional objectives

is analysed separately by sex, the percentage of men meeting the goals is significantly
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higher than percentage of women for fiber, Folate and total carbohydrates, whereas
women compliance with the recommended daily for the cholesterol is significantly

higher in women. The percentage of compliance was higher in men than in women for
calcium, SFA and fruits whereas for sodium, MUFA, PUFA and sweets the percentages
were higher in women. Nevertheless the percentage for Total fat, vegetables, and
alcohol were closed between men and women. The 100% of women met the objectives

nutritional for sodium.

Table 3 shows the mean (SD) frequency of consumption of food groups in comparison
with the SENC’s recommended amount/frequétityonly in dairy products, fish and
shellfish, poultry, rabbit, eggs and water consumption were within the recommendations
(men and women) and no significant difference between them and that only in the case
of men, the complex carbohydrates (potatoes, rice, bread) was within the
recommendations. The mean of consumption of vegetables, fruits, olive oil, legumes
and nuts was below of recommendation in both sexes. The mean consumption for
occasionally (no every day) food consumption as the group of other meats, sausages,
sweets, butter, margarine and pastries was greater than one day. The mean frequency of
consumption between men and women not shown significant differences, except

complex carbohydrates consumption which higher in men than in women.

The highest percentage of compliance was for the water by almost 80%, followed the
dairy products by 61.4%, while the lowest compliance was by fruits (8.6%) and olive oil
(12.9%). No significant differences were found between men and women except for

legumes that the percentage was higher in man than in women.

Discussion

The main finding of the present study was that none of the 2010 nutritional objectives
for the Spanish population have been achieved by the interview amateur basketball
player population, and less than 30% of men and women meet the requirements for total
fat, SFA, PUFA and fruits. Less than 30% of subjects also meet the requirement for
cholesterol in men; and for dietary fiber, folate, and total carbohydrates in women. In
contrast, more than 80% of both men and women meet the requirements for sodium salt,
sweets and alcohol intakes. Men show better compliance with the recommendations for

dietary fiber, folate and total carbohydrates, but men were less likely to archive the
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recommended intakes of cholesterol. The percentage of compliers with the
recommended calcium, sodium salt, total fat, SFA, MUFA, PUFA, sweets, fruits,

vegetables and alcohol intakes did not differ between gender.

This paper also gives insight into the compliance with the food pyramid published by
the SENCY. Self-reported complex carbohydrates (i.e. potatoes, rice, bread, whole
bread, pasta, biscuits, and whole biscuits) (3.8 out of 4-6 servings/d), fruits (1.3 out of
>3 servings/d), olive oil (1.5 out of 3-6 servings/ti3h and shellfish (4.0 out of 3-4
servings/week), poultry, rabbit and eggs (5.4 out of 3-4 servings/week) and nuts intakes
(1.7 out of 3-7 servings/week) showed fewer than 30% compliance. Moreover, dairy
products and water intakes showed almost 60% and 80% compliance, respectively. It is
important to note that for recommended moderately and occasionally food groups
intakes, percentage of compliers were not calculated because there is no consensus
which value should be the amount. Nevertheless, mean consumption for these food
groups that included other meats and sausages (1.4 servings/d) sweets, snacks and soft
drinks (2.4 serving/d) and also butter, margarine and pastries (4.7 servings/d) were

greater than a serving per day.
Carbohydrates, proteins and fats

Intervention studies provided evidence that intakes of carbohydrates below the
recommendations (<50% of daily energy intake) and high fat (>5%) are associated with
adverse effects in the short and long term in the body W&ghthe decrease in
carbohydrate intake is a fact already been observed for years and from 1991 it has been
a slight maintenan&®, but still remains below the recommendatftis

From the Nutritional Value of Spanish Diet from Food Consumption Panel®2008
values of 44% of daily EI from carbohydrates were observed in the population under 30
years. From the Evaluation of the Spanish Nutrition Diet (ENIDE) between 2009 and
2010'" it was observed at the median proportion of total ElI from carbohydrates
included values between 36% and 45%. Low carbohydrate intakes are also been found
in the Catalan population data obtained from the Nutritional Surveys in Catalonia
(ENCAT)® between 2002 and 2003 among adults 18 to 24 years. Similar results
(41.6% in men and 42.9% in women) were reported by Tur'& among the Balearic
Islands adults population (16-65 years old) between 1999 and 2000. In Europe, the

results obtained from National Surveys show that all European countries do
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carbohydrates intakes below 50%, except Norway that is*51% the U.S. between
1994 and 1996, the carbohydrates intake in young adults (20-59 years) was 49.7% of
daily El from carbohydraté¥),

If we look at the consumption of foods rich in carbohydrates (potatoes, rice, bred, whole
bread, pasta, biscuits, whole biscuits), only 22.9% of the sample met the objectives
recommended (4-6 servings/d) and as regards fruit only 8.6% meets the objectives
recommended>3 servings/d). Similar values that it was observed istudy from the
National surveys of Health Service (ENS) 268629478 people) in which only 19.3%

of the population complied with the recommendations of rations of food rich in
carbohydrates daily established by the Spanish Society of Community Néthition

Proteins are the main component of the structure of cells and tissues of the body and as
damaging as a deficit is to do too much. Although in recent years the consumption of
protein decreas&d, this still remains above recommendations, as can also be found in
the present study and in other studies by Serra‘®&®, dletween 1992-1993 and 2002-
2003 in Catalonia, where it was observed that the protein intake was about 20% of daily
El or a more recent study, from the evaluation of the Spanish diet, between 2009-2010,
(18 and 44 years old} where it was between 17% and 18% of daily El. Percentages
above recommendation in adult population are also observed in other countries such as
Portugal (17.6%), 1999-2002 , France (16.3%) , Romania (17.8%) and lItaly (16.3%) ,
between 2006 and 20067

According to the FAO/WHO panel, the total fat intake must not exceed 30% of total
daily energy, and for active and non-obese individuals is accepted up to 35%, but the
percentage of saturated fat must not exceed 8% of total daily energy. According to the
results shows by the Nutrition Spanish Federation (FEN) from Nutritional values of
Spanish Diét?, values of 40% of daily El from total fat and 11% from saturate fat were
observed. Other studies conducted in Spanish population shows similar dates as from
the Evaluation of the Spanish Nutrition Diet (ENIIB)that it was 42% from total fat

and 13% from saturate fat, the Nutritional Surveys in Catalonia (EN&ABetween

2002 and 2003 where the results obtained were 41% from total fat and 13% from
saturate fat, the date reported by Tur t®that it was 39% and 13.4% respectively
and the report by Bondia et & (203 men and 313 women), that it was 38.2 and
12.3%, respectively, all them above the recommendation as our results (35.7% from

total fat and 12.8% from saturate fat). These results could be explained by the high
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consumption of animal foods (whole milk, meat, sausage, eggs and cheese) which are
characterized by high f&t. Too much saturated fat is associated with overweight and

obesity and also with many cardiovascular diseases.

While the median percentage from MUFA reported from studies previously
cited™®**3>*was inside the recommendations (17%-18.5%) and the median percentage
from the PUFA was above them (6%-8%) in our study were below them (14.7% from
MUFA and 4.45% from PUFA),but instead should be noted that the percentage of
people who met the recommendations was above of the Bondia | et af*'3tedpect

to PUFA.

Other European countries which have also been observed intakes above the
recommended were Austria, Belgium, Estonia, France, Greece, Germany, Hungary,
Latvia, Poland, Lithuania, Netherlands and Romania exceeding 35% of the

recommended total daily eneftfy:
Salt and alcohol

The high compliance regarding the consumption of salt or alcohol has been also
observed in other studies such as that conducted by Bondid'&irawhich 78% of the
sample met the goals regarding alcohol or it done by Llull @? & the Balearic
Islands (426 boys and 530 girls) in which 81.4% and 79.7% of the teenage population
fulfilled the objectives for salt and alcohol, respectively. This may have to do with
health policies, conducted in Spain as (NAOS) in adolescents and have your results in
adulthood.

Vitamins and minerals

When we try to compare the performance of the intatkeitamins and minerals with
others studié®>**? although the medium intake are above recommendatic8@0(

mg), not all subjects comply with Spanish nutrition goals for calcium so it can observed
in the study conducted by Bondia et“d.(65.9%), or the Tur et &° (56.0%).
Although calcium is found in many foods, the main source of this mineral are dairy
products, so that dairy products intake below recommended could result in low intake
this mineral. Low calcium intake in adolescents and young adults can lead to problems

of osteoporosis in the future.

As regards folates, compliance was low, but considering that this vitamin is found

mostly in plants, these values are the result of low consumption of vegetables a day,
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only 31.4% were doing consumption two or more servings of vegetables daily.
Different studies in Spain shows a low folats inf¥k&***® Low intake of folats is
associated with haematological, cardiovascular problems and neurological problems in

the baby during pregnancy.

Although the median fiber intake in the present study was higher than that observed in
the Spanish population in 2068 and above that observed in young adults Catalan
ENCAT 2002-08%, dietary fibre intake in the present study is quite far from the
Spanish final nutrition objectives, only 22.2% (33.3% men and 12.2% en women) had a
good compliance.lt is obvious that low consumption of vegetables, fruits, nuts and
legumes is accompanied by a low intake of filiiteese values can be alarming when you
consider the importance of fiber in the prevention of much pathology and in the prevention of

overweight and obesity. Other studies show low fiber intake in HGRs

The food pyramid is an educational tool and it is a proposal of dietary guide for the
healthy population (children, youth, adults and elderly) where it shows the importance
that each food group had and shows which is the daily or weekly frequency to eat for

each food group to do a balance diet and to maintain health.
Strenghts and limitations of the study

A high percentage of the final sample did not report their energy intake accurately and
therefore they were excluded from the analysis of dietary patterns. A similar proportion

of underreporters was obtained in previous nutritional suf¥eys® Dietary
assessment methods are subject to systematic respondent biases since respondents may
under or overestimate the consumption of certain food groups. Exclusion of under
reporters helps to minimise this type of measurement error and increases the validity of
the data; however, sample size was decreased and therefore the results might be less

representative.
Conclusions

Given that the study population is provided within the Mediterranean area, the
compliance of Spanish nutritional goals 2010 has been low. These results should be
used to plan a nutrition intervention in adults, which although not at the stage of growth,
poor eating habits can have a negative impact on future. The dietary pattern in the
present study needs to improve through increased intake of legumes, grains, vegetables
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and fruits. Promoting dietary pattern in which dietary guidelines are based is necessary
to correct this distancing of balanced diet.
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Table 1. Mean daily intake of energy, nutrients, and fruits and vegetables in amateur
basketball players.

Men Women P
(n=66) (n=74)
Energy (kcal) 2882.7 + 662.7 2253.8 + 355.2 0.000
Energy (MJ) 121 + 28 94 =+ 15 0.000
Energy (kJ- kg body weighy 156.7 + 37.1 154.2 + 26.5 0.648
Energy (kJ-kg lean weight 1444 + 351 1319 £+ 235 0.013
Protein (% energy) 170 £ 35 175 + 2.8 0.363
Carbohydrates (% energy) 465 + 6.6 449 + 6.6 0.147
Sugar (% energy) 173 = 46 180 =+ 59 0.431
Complex carbohydrates (% energy) 284 6.3 251 + 6.0 0.004
Fiber (g) 241 £+ 8.7 191 + 74 0.000
Fiber/energy (g- M3 20 + 06 21 + 038 0.707
Total fat (% energy) 354 + 6.3 369 + 6.3 0.169
SFA (% energy) 129 =+ 29 134 = 3.0 0.289
MUFA (% energy) 147+ 3.3 151 + 34 0.461
PUFA (% energy) 44 + 15 45 + 16 0.775
Cholesterol (mg) 4278 + 118.6 357.4 £+ 113.3 0.000
Cholesterol (mg- M3 36.0 + 9.1 384 + 125 0.192
Cholesterol/SFA ratio 109+ 34 11.2 + 41 0.688
Alcohol (g) 26 + 56 15 + 44 0.224
Alcohol (% energy) 0.7+ 15 05 + 15 0.586
Fruits (g) 187.8 + 136.6 153.7 + 108.8 0.108
Vegetables (g) 273.6+ 191.8 259.3+ 1410 0.613
Fruits & vegetables (g) 4615 + 269.6 4131 + 216.1 0.241
Folate (19) 385.0 £ 193.9 3359+ 161.2 0.104
Calcium (mg) 1043.1 + 435.3 874.2 £+ 2525 0.007
lodine (ug) 92.1 + 29.6 85.1 + 21.0 0.115

Values are showed as means * SD. Significant differences between men and women were tested
using an unpaired Studentistest. Only people who did not underreport their El (EI/BMR

>1.14) were considered for this analysis.
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Table 2. Percentage of compliers with the 2010 nutritional objectives for amateur basketball

players.
All Men Women P
(n=140) (n=66) (n=74)

Dietary fiber (>25 g-d) 22.1 333 12.2 0.003
Folate (>400 ug-Y 30.7 394 23.0 0.036
Calcium £800 mg-d) 64.3 68.2 60.8 0.364
Sodium (table salt), g (<6 g'§ 98.6 97.0 100.0 0.131
Total fat, % energy (30-35%) 25.7 25.8 25.7 0.991

SFA (7-8%) 2.9 4.5 1.4 0.257

MUFA (15-20%) 43.6  40.9 45.9 0.549

PUFA £5%) 26.4 25.8 27.0 0.865
Cholesterol (<300 mg-4l 27.1 13.6 39.2 0.001
Total carbohydrates, % energy (50-55%) 20.730.3 12.2 0.008
Sweets (<4 units-Y 87.1 848 89.2 0.444
Fruits (>400 g-d) 79 121 4.1 0.077
Vegetables (>300 g-i 364 364 36.5 0.988
Alcohol (<2 glassesY 98.6 98.5 98.6 0.935

Values are showed as %. Significant differences between men and women were testéd using

Only people who did not underreport their EI (EI/BMR 24) were considered for this analysis.
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Table 3. Frequency of consumption of food groups.

Food group Amount/frequency Recommended % of compliers

Total Men Women P amount/frequencs? Total Men Women P
Potatoes, rice, bread, whole
bread, pasta, biscuits, whole 3.8 (1.4)s-d 4.2 (2.0)s:d 3.5(1.8)s-dd 0.037 4-6 s-4 229 258 20.3 0.440
biscuits
Vegetables 1.5(1.9)sd 1.6(1.1)sd 1.5(0.8)s-d 0.610 >2s.d 31.4 333 297 0.647
Fruits 1.3(0.9)s:d 1.4(1.0)sd 1.2(0.8)s-d 0.133 >3s-d 86 121 54 0.156
Olive oil 1.5(0.9)sd 1.6(0.9sd 15(0.9)s-d 0.345 3-6sd 129 136 122 0.795
Dairy products 29(09)s-d 29(1.6)s-d 3.0(1.3)s-d 0.637 2-4s-4 61.4 59.1 635 0.592
Fish and shellfish 4.0(2.6)s-w 3.8(2.9)s-Ww 4.0(2.3)s-W 0.645 3-4s-W 23.6 16.7 29.7 0.069
Poultry, rabbit, eggs 54 (2.0)s-w 56(2.1)s-W 5.3(2.0)s-w 0.382 3-4s-W 22.1 258 189 0.331
Legumes 1.5(1.2)ssw 1.4(1.3)s-w 1.5(1.2)s-wl 0.523 2-4 5-W 379 318 432 0.164
Nuts 1.7 (3.1)swW 1.8(2.2)s-w 1.6(3.7)s-wl 0.616 3-7s-W 19.3 30.3 95  0.002

IOther meats (cow, beef, pork, ; , (09)s-d 15(0.7)s-d 13(1.00s-d 0.196 Moderately and occasionally - - - -
amb) and sausages

Sweets, snacks and soft drinks 2.4 (0.9}s-@.5 (1.7)s:d 2.3(1.7)s:d  0.592 Moderately and occasionally — - - -
Butter, margarine and pastries 4.7 (4.5)5\8.2 (4.7)s-W 4.2 (4.2)s-w 0.199 Moderately and occasionally — - - -
Water 57(2.2)s’d 58(2.2)sd 56(23)sd 0545 4-8s4 79.3 80.3 784 0.779
Beer and wine 0.3(0.4)s-d 0.4(0.4)s-d 0.2(0.3)ssd 0.026 Occasionally - - - -

€81

Values are presented as means (SD) and %. Significant differences between men and women were tested using an unpaitedsStadeyit ©nly
people who did not underreport their EI (EI/BMR.24) were considered for this analysis.
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Abstract

Background: The Mediterranean diet is a dietary pattern recognized by the scientific
community as a healthy dietary and balanced pattern. Numerous studies have
highlighted worldwide the role of the Mediterranean diet in the prevention of prevalent
diseases such as the cardiovascular diseases, different types of cancer, diabetes, among

others, and as a major influence in a longer life expectancy.

Objective: To review systematically the adherence to the Mediterranean diet among the

Spanish population since 2004.

Design: An English and Spanish literature search has been done through database
(MEDLINE; NCBI) cited references in related publication.

Results Twelve studies conducted among Spanish population were found of which one
study on fetal growing, one on mental function, one on mortality and within 3 studies on
adherence to diet and sociodemographic and lifestyle factors; about no communicable
chronic diseases it found one on the metabolic syndrome, three on weight gain and
obesity, one on diabetes and one on cardiovascular pathology.

Conclusions Although there have been many attempts to define this dietary pattern,
currently there is still no consensus definitidime protective role of MD on several
pathologies has been lately studied among the Spanish population, and all them

coincided that the Mediterranean diet protects against illnesses.

Keywords Mediterranean diet, Mediterranean adequacy index, Mediterranean dietary

pattern score, Mediterranean dietary score (DS).
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Introduction

The Mediterranean diet is a dietary pattern that has been recognized by the scientific
community as a healthy and balanced pattern. Numerous studies have highlighted
worldwide the role of the Mediterranean diet in the prevention of prevalent diseases
such as the cardiovascular disefd<edifferent types of cancét, diabete¥) , among

others, and as a major influence in a longer life expecfancy

The modernization and changes in the lifestyle of sd&etlave compromised
adherence to the Mediterranean diet adopting other styles not as healthy life as poor

eating habits and sedentary lifest{le

The influence of diet on health is not only due to the influence of a nutrient é¥%bod
but is due to a set of interactions or synergies between the different food groups and the
combinations of these in quantity and quality, which affects the health of an individual

or populatioft?.

This dietary pattern is defined as the combination of varied and balanced manner, a

number of groups very typical foods of the Mediterranean basin such as the heavy

consumption of fresh vegetables and seasonal foods (vegetables, fruits, legumes, nuts
and grains like pasta, bread and rice, preferably whole), the use of olive oil as the

principal source of fat, a low intake of animal products such as meat and dairy products,

and a higher consumption fish and moderate wine consurflptidnThis pattern, in a

graphical manner, is represented on the Pyramid food.

There are different ways to assess adherence to the Mediterranean diet, as can be seen in
a revision conducted by Bach et'd)] 2006, and still the most commonly used
evaluation index from the Mediterranean Diet, which is based on scores of food
according to the intake of certain foods. Mediterranean diet indexes attempt to make an
overall assessment of the quality of the diet on the basis of a traditional Mediterranean

model, described as 'a priori', being general and qualitative.

The aim of this work is to review systematically the adherence to the Mediterranean diet

among the Spanish population since 2004.
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Material and Methods

The literature search was conducted in Medlars Online International Literature
(MEDLINE), via PubMed®© to identify epidemiological studies on the MD adherence.
The MeSH dictionary in PubMed was used to identify search terms for this review. The
keywords used in the search were ‘MD’[Major] ANDadherence’[Mesh] OR
‘index'[Mesh] OR ‘indexes’[Mesh] OR ‘pattern’[Mesh] OR ‘patterns’[Mesh]) AND
(‘quality’lMesh] OR ‘quality index'[Mesh] OR ‘score’[Mesh] OR ‘scores’) AND
(‘habits’IMesh] OR ‘pattern’]Mesh] OR ‘patterns’[Mesh] OR ‘quality index’ [Mesh]

OR ‘score’[Mesh] OR ‘pattern adherence index’'[Mesh]). The term Mediterranean was
also cross with: (‘eating style’Mesh] OR ‘food pattern’lMesh] OR ‘food
patterns’[Mesh] OR ‘score’[Mesh] OR ‘adequacy index’[Mesh] OR ‘style dietary
pattern score’ (MSDPS) [Mesh] OR ‘food pattern PREDIMED study  (MeDiet-
PREDIMED) [Mesh] OR ‘dietary score’ (DS)). All human epidemiological studies with
full text were considered. Studies were included if the authors described the use of an
MD, without restricting its definition to include specific foods or nutrients. In addition,
studies were included if the main outcome was either weight related
(overweight/obesity or weight change), a chronic disease or metabolic alterations, but
with weight as a secondary outcome. As inclusion criteria were considégeglears

old and studies published from 2004 to 2013. As exclusion criteria, works on pregnant
women, breastfeeding women giving, or menopausal women were rejected. The

selection process for the articles is shown in Figure 1.

Results

A total of 12 studies were identified that met all the search criteria. The studies were
classified according to study type, resulting in five cross-sectional stddfésseven
cohort studie€4®2®. Information regarding the methodology and results for these studies

is summarized in Table 1.

Three studies were found of Adherence to §##'® another three of association
between MD and weight gain and obe$ftg***) one study of association between MD
and metabolic syndroft®, one from diabet&®, two from cardiovascular
diseas€$*?) one from mental functidh’ and one from fetal growirfg.

190



-Manuscrit VI-

Association between Mediterranean diet and metabolic syndrome and those
pathologies that make up the metabolic syndrome

A cross sectional study carried out in Canarias Isfadsad the objective to
assessment of relation between metabolic synd{®®9 and Mediterranean diet (MD)
adherence on a sample of 578 adults (249 men and 329 women). In order to assess the
adherence to an MD pattern, a specific score was calculated, based on ten components
(g9/d) with a ranging from 10 to 30 (Low18; medium: >18 to <21; highk21). 24.4%

of the sample presented metabolic syndrome (fM2)nd although the MD score of the

MS subjects was higher than the non MS subjects (p<0.05), the MD Adherence was not
related to MS prevalence , with an OR (95%CI) of 1.39 (0.75-2.59) for subjects in the
second tertile of adherence and an OR (95%CI) of 1.37 (0.76-2.46) with respect to the
first tertile. When analyzed an individual MS criteria, the subjects with a high score
(>21) presented a 42% lower prevalence of a bloodsprescriterion, but 2,46 time

more prevalence of a glycaemia criterion with respect the low ssb8). (The rest of

MS criteria were not significantly associated with the MD score.

About weigh gain or obesity, the MDS-1 variant was used to assessed the adherence to
a Mediterranean dietary patterns and weight gain in a prospective cohort study of 6319
participants in the SUN [Seguimento Universidad de Navarra (University of Navarra
follow-up)] cohort study during a mean of 28 moffifis The eating habits of the
participants were evaluated with extensive and validated frequency questionnaires. The
adherence to the MDP was higher among women, older subjects, ex-smokers and the
people who did more physical activity. Participants with a lowest baseline adherence to
MDP showed a higher weigh gain (0,73; CI 95%; 0.53-0.93) than those in the high
adherence (0,45; CI 95%; 0.17-0.73) (p=0.016) and the increase in BMI was lower in
those with high adherence to the MDP (0,17; Cl 95%; 0,07-0,26) than those in the low
adherence (0,26, Cl 95%, (0,19-0,33) (p=0.026)

The MDS-Trichopoulol#® was applied to study the relationship between the
Mediterranean diet and weight change, assessing the risk of relevant weighbggin (

or the risk of developing overweight or obesity in a study by Beunza JJ®&t @he

cohort included 10.376 Spanish men and women who were university graduates and
were followed up for mean (SD) of 5.7(2.2). The MDS had ten components and the
lowest adherence was3, medium adherence between 4-5 and highest adleevesns

>6. Participants with the highest@) adherence exhibited the lowest weight gain
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(p=0.02) but it just was significantly in men. Risk of experiencing an absolute weight
gain> 3 Kg or> 5 Kg during the first 2 years of follow up was |l@avén participants

with the highest adherence>6) to the MDS-Trichopould®f, 20% and 24 %,
respectively. These values remained similar when it took into account the first 4 years
of follow up instead of the first 2 years of follow up. There was not association between
MDP adherence and overweight and obesity from norm weigh people.

The aim of the EPIC-Spain cohort stifdy part of the multicounty prospective study

with 17.238 women and 10.589 men not obese and age 29-65 years, was to assessed if
the Adherence to a Mediterranean Dies was associates with reduced 3-year incidence of
obesityusing MDS-2 variait® with 8 components. The results indicated than the high
adherence to the Mediterranean diet (score: 6-8) was associated with significantly lower
likelihood of becoming obese among overweight subjects. Association were similar in
women (OR:0,69; 95% CI; 0,54-0,89) and men (OR:0,68; 95% CI, 0,53-0,89). Results
suggest that promoting eating habits consistent with MDP may be a useful part of

efforts to combat obesity.

A prospective cohort study by Martinez ef?al.the Score created by Trichopoulou et

al®®) MDS-1, was used to assessed the relation between adherence to de MD and the
incidence of diabetes among initially healthy participants from 13380 Spanish
university graduates, between 20 and 90 years old. Lowest adhesion occurred in the
population who ate more meat and milk and dairy products and the highest adherence
occurred in the older people, ex-smokers, who did more physical activity, had history of
diabetes and had blood pressure. The results indicated that the high adherence to the
MDP (Score: 7-9) was associated to a decrease of 83% in the risk of developing
diabetes (RR: 0.17; 95% CI; 0.04-0.75). Increasing 2 point on the MDS-1 reduced of
35% the risk of diabetes.

A prospective cohort study of university graduates from all regions of Spain, part of the
SUN project®, pretended to evaluate the association between the adherence to the MD
and the incidence of fatal and non-fatal cardiovascular events. The w@eri3.609
participants, initially free of cardiovascular disease and the median of follow-up was 4,9
years. Baseline diet was assessed using a validate food frequency questionnaire. The
MDS-2 of 9 components was used to appraised adherence to the Mediterranean diet.
The highest adherence to the Mediterranean diet (score >6) exhibited a 59% lower

cardiovascular disease risk compared to those with the lowest score (<3) (p=0,07). For
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each 2-point increment in the score there was a reduction of 26% of risk for coronary

heart diseases.

From de SUN Project, 15535 Spanish university graduates (59.6% were females), mean
age was 38 (SD 12) and all were initially free of cardiovascular disease, cancer, and
diabete§®, were followed-up for a mean 6.8 years to assess the association between
adherence to the Mediterranean diet and total mortality. Adherence of the
Mediterranean diet was categorized into 3 groups according to theé*NMbSnine
components: low, 0-2 points; moderate, 3-5 points; and high, 6-9 points). The semi
quantitative food frequency questionnaire (FFQ) previously validated in Spain was
used. Mortality was grouped into 3 groups: cardiovascular mortality, mortality for
cancer, and mortality from non-cardiovascular, non cancer causes. The moderate and
high MD adherence was associated with 42% (p=0.05) and 62% p=0.002, respectively,
less risk of general mortality. An increase in a 2 points on the score was associates with
a significant reduction in mortality by 24% (p=0.006)

Association between Mediterranean diet and mental and physical health function

The only study founding from mental and physical health function was a cross-sectional
study analysed the association between to the MD and self-perceived mental and
physical health function, in 7145 subjects (3448 men and 3697 women) aged 25 to 88,
from Girona (Spaitlj”, controlled for confounding effects of the lifestyle factors. In
this study, an MDS-2 of 10 components was {f8ednd date regarding food intake of

the participants were evaluate with extensive and validated frequency questidtthaires
The total score that could be obtained ranged from 10 to 30 points. An increase of 1
point of the MSD-2 was directly associated with changes of 0.148 and 0.230 units in
men and women, respectively, in the mental component score (MCS), and 0.160 units in

men, in the physical component score (PCS).
Association between Mediterranean diet and fetal growing

A prospective cohort stufy) with 2461 mothers-newborn pairs from the Spanish
multi-center “INMA” study (Atlantic area: INMA-Atlantic; Mediterranean area: INMA-
Mediterranean) and 889 pairs from “RHEA” study in Creta, Greece, was carried on to
evaluate the impact of Mediterranean Diet adherence during pregnancy on fetal growth
(body weight, body length and head circumference). To evaluate adherence to an MD

during pregnancy, it used a scale applied in the European Prospective Investigation into
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cancer and Nutrition (EPIC) study in ad{its with 8 components. The only
significantly association found was in the INMA Mediterranean cohort, high MD
adherence (score6) was associated with a body weight gain of 88 83[*)g and
length gain of 0.30 (SD:0.1)cm. Women with high MD adherence (se®yeéhad a
significantly lower risk of delivering a fetal growth-restricted infant for weight (RR:
0.5; 95% CI; 0.3-0.9) in INMA-Mediterranean cohort.

Mediterranean Diet Adherence

The MDS-13% was used to assess current Mediterranean dietary patterns (MDP) in the
western and eastern Mediterranean (Balearic islanders and Greek islandens)ss a
sectional study®. The 1160 Balearic islanders (Bl) (481 men and 679 women) was
derived from a Nutritional Study of the Balearic Island, ENIB) and the 1315 Greek
islanders (GI) (482 men and 833 women) was from the Greek component of the
European Prospective Investigation into Cancer and Nutrition (EPIC-Greece). A
modified version of the initial MDS‘®. The means (SD) of the total GI sample was
higher than BI (p<0.001), but females showed a higher adherence to the MDP in BI
(p<0.001) but not in GI. The older population the higher was the MDS and the lowest
educational level showed a greater adherence to the MDP in both Bl and GI sample.

The KIDMED Index was a Mediterranean diet quality index constructed to evaluate the
food habits of a population of 3850 Spanish children and adolescents aged between 2—
24 years in the Enkid stud. The index contains 16 elements and is composed of a
scale from 0 to 12 points. A point was added if a series of Mediterranean characteristics
were met, and subtracting a point with ‘Westernised’ or harmful food behaviours such
as frequently consuming ‘fast foods’, pastries and sweets and not having breakfast. A
cross-sectional study was carried out in Navarra (Spain) to determine the adherence to
the MD of a university population (570 adults, age 18 to 25 yeard®af)d to analyze
several factors that may condition its nutritional quality. 9.5% of the sample presented a
poor MDP, 62.1% had an intermediate pattern and 28.4% an excellent MDP. Those
living in family home presented percentage values MD adherence (35.6%) significantly
higher (p <0.05) to those living in major college (25%) or in student’s flats (23%), and
BMI of the college students living in a family residence was 21.4% (95% CI, 21.0-
21.8), being significantly lower than those living in major college: 22.3% (95% ClI,
22.0-22.6) or in a student’s flat: 22.5% (95% ClI, 22.2-22.8).
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The Mediterranean Diet Adherence Screener (MEDAS) Scbweas used to examined

the Spanish population’s degree of accordance with the Mediterranean diet (MD). In a
cross-sectional study conducted among 11742 individuals representative of the Spanish
population aged18 years from the Study on Nutrition and Cardiovasciisk in

Spain (ENRICAYY. The MEDAS consists of 12 items with targets for food
consumption and another 2 items with targets for food intake habits characteristic of the
MD in Spain and the total MEDAS score ranges from 0 to 14. The data regarding food
intake was obtained by dietary histGfy¢”. The results shows that the 12% had a strict
adherence>9), 46% a moderate adherene@-Q) and 39% had a low adherence. The
frequency of MD accordance (MEDAS points) increased with age, educational level,

and physical activity and decreased with time spent watching TV (P-trend<0.001)

Discussion

Since the Mediterranean Diet (DM) was associated with the highest life exp&&ancy

and considering that the protective effect of a diet is not due to a single food but the
synergy between the components, there have been many published studies that have
tried to see how is the positive effect of the MD in the prevention and the improvement
of some chronic disease. But to study this relationship is necessary to define previously
the dietary patteft), i.e. present food groups, the index to be developed and what steps
to assess the adherence to the diet. Although there have been many attempts to define
this dietary patteff®®, currently there is still no consensus definifidfl, although all
patterns proposed are based on the MD defined by Trichdfalou

In the present study, 12 papers have been found of which one study is about on fetal
growing, one on mental function, one about on mortality and 3 studies on adherence to
diet and sociodemographic and lifestyle factors. About non communicable chronic
diseases, one about on the metabolic syndrome, three about on weight gain and obesity,
one on diabetes and one about on cardiovascular pathology were also found.

The scientific evidence available concerning adherence to the Mediterranean Diet and
integrated pathologies in the metabolic syndrome (diabetes, obesity, etc.) as well as
cardiovascular pathology demonstrated that the Mediterranean diet is one of the best
nutritional approaches for the prevention and improvement of these illnesses, which was

demonstrated by a study carried out in Greece by Paolopouf‘et where an increase
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of 3 points in the MDS was associated with a significant reduction in blood pressure.
Also Bilenko et af*? carried out in Israel a study that pointed out a decrease of one
point in MDS and its association with a significant increase in cardiovascul4Prisk

Results on this line are also observed by this rétiéh?24

Although obesity is a pathology within the metabolic syndrome, it is important to
consider it separately. Some studies have simply evaluated the weidfft*§ainhile

other studies have linked dietary pattern with the incidence of having &Bésiy

study by Schroder et & found that an increase of 5 points in the MDS had lower
BMI in men and women, and greater adherence to the MD to decrease by 39% the risk
of obesity in men and wom§f.

A study by Mendez et & observed that a greater adherence to the MDP, the
prevalence of obesity was lower in both men and women. A more recent?®tudy
observed that a greater adherence to the MDP was associated with a significant weight
reduction in overweight or obese, a fact that was not observed in people with normal
weight. A systematic review by Buckland et*dl concluded that there was a significant
association between adherence to the MDP and a lower prevalence of overweight or

obesity or reduced weight gain.

There are several physiological reasons that could explain why the components of the
MD may have a protective role against weight gain. The MD is rich in plant foods that
provide a lot of dietary fiber. It has been shown that dietary fiber enhances satiety
through mechanisms such as chewing and prolonged increase in the release of
cholecystokinif. The energy density have an important role in weight gain and the
MD has a low energy densit§) and a low glycemic 104 compared with other
dietary patterns. These features, together with the high water content and low amount of

saturated fat, can help prevent weight gain.

Lately, the study of the protective role of MD has been extended to other pathologies
such as cancer, osteoporosis, degenerative diseases. In this review the studies of Spanish
population about the influence of MD on fetal grof#thand cognitive functiod¥’ are

collected.

The variables were taken into account in this reveaw diverse, as it depends on
purpose of the review, but still can be grouped into three main groups: age, sex,

smoking and physical activity, which are the controlled variables most often due to the
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strong association with the MD. Other variables are also controlled geographical origin
of the studied population, education level, ethnicity or social class, as well as the
clinical and anthropometric variables such as cholesterol, blood pressure, diabetes and
BMI.

The first index proposals to assess adherence to the MD gave a negative value to meat,
meat products and dairy products, but now we know that not all meats have the same fat
content®*®) and there are skimmed dairy products, for this reason it should make two
subgroups within each group depending on the saturated fat content iftoleatte

milk cannot have a negative weight when it is an important source of calcium. The same
applies to alcoholic beverages; actually we can drink beer without dfédlsol we

should not see it as an alcoholic beverage, but also as a refresher. As regards nuts and
fruits, they should not be counted neither as polyunsaturaféd, faor an independent
groug®®. Thus, it would be necessary to review and define which components have a
positive weight and a negative weight in order to determine adherence MD. This review
should be based on current knowledge of the composition of foods and their health-

related effects.

In accordance with this review we detect a lack of consensus concerning some food
groups, and in the study carried out by Mendez &Vaflairy products and nuts had
been omitted, whereas others only include complete full-fat prdth@sthereby

penalising skimmed products.

This particular feature can also be observed in a study carried out by Schrod& et al.

in which full-fat dairy produce was only regarded as negative. Although dairy products
are an important source of calcium we must not overlook the fact that their fat content
can mean that they are not recommended in certain situations and can lead to a high
intake of saturated fat in combination with other products, which may lead us to think
that skimmed versions are positive whereas the full-fat versions are negative. In
accordance with this review there is research showing that full-fat dairy products are a
positive componefft, and we observe this in research carried out by Panagiotakos et

al 49,

Different assessment criteria also make it difficult to compare results. The present
review has observed scoring from 0 6*& from 0 to $¢%223%®) from 0 to 14,
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from 10 to 3¢>'") and the KIDMED'®. This fact combined with the lack of consensus

concerning eating patterns makes it difficult to compare different studies and results.

However, all the studies coincided that the Mediterranean diet protects against illnesses.
This observation also includes the met analysis carried out by Psaltopoulofet al.
which concluded that adherence to a Mediterranean diet may contribute to the
prevention of a series of brain diseases, and a systematic review carried out by Bach et
al® and a review of adherence to MD and obesity carried out by Buckland*@t al.
pointed out the positive role the Mediterranean diet plays in relation to the studied

pathologies.
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Figure 1. Flow charfor selection of articles for the present rev.

Articles identified (n=4227)

A 4

v

Studies selected (n=12)

Studies excluded (n=1387)

- Studies published before 2004 (n=1387)
- Studies that did not use MDS (n=2667)
- Studies developed out of Spain (n=68)

- Studies with exclusion criteria (n=93)
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Table 1.Description of the studies included in this review.

Reference Objectives Index components and 1-Type of study Main results 1-Country
and index variables studies 2-Statistics 2-Population
3-Scoring or cut-off points 3-Age
4-Dietary assessment
Alvarez et al. MD Adh- 10 Components (g/d): 1- Cross-sectional study. 1-24.4% had MS (1D.1291) Canary Island
2006 Metabolic (+): 1.Cereals, 2.F, 3.V, 2- Student’'¢ test and Mann- 2-The mean MDS was 19.7(3.15) 578 adults
MDS Syndrome (MS) 4.Legumes, 5.Fish, 6.Nuts, Whitney U test. Logistic regression points. >18y
7.MUFA:SFA, 8.Alcohol models. 3-MDS of MS subjects (20.2(3.2)) > 249M and
(moderate intake:0,1-19,9g/day 3-MD Score ranging: from 10to  MDS of non MS subjects (19.5(3.1)) 329W

Q; 0,1-39,9¢g/day?)

(-): 9.Whole-fat dairy products,

10.Red meat and derivatives
Vb: age, sex, education level,
PA, BMI, smoking, having
followed any kind of regimen
diet in the past 12 months(yes
or no), total energy intake.

30.

Low < 18; Medium: >18 a <21,
High :> 21

4- Semi quantitative FFQ

(p<0.05)

4-1 MDP Adh (MDS=> 21): | Blood
Pressure (OR:0,58; 95%Cl; 0,34-0,99;

p<0,045)

1Glycaemia (OR:2,46; 95%CI; 1,13-

5,37; p<0,024)

-The rest of MS criteria were not
significantly associated with the MDS

(1997-1998)

Martinez-Gonzalez, MDP Adh-

et al.
2008
MDS-1 variant

Incidence of
diabetes

9 componentqg/d)

1-Prospective cohort study

(+): 1.Legumes, 2.Cereals, 3.F.2- Poisson regression models

and nuts, 4.V., 5.MUFA/SFA,
6.Moderate alcohol (10-
50g/day for men or 5, fish

(-): 7.Meat and meat products,
8.Dairy products and milk

Vb: Sex, Age, University
degree, Marital, Employment
status, Anthropometric
Measurements, Smoking
status, PA, Clinical variables

3- Low (0-2), Moderate (3-6), High
(7-9)
4-Semi quantitative FFQ

1.1 MED Adh (7-9):1 83% the risk of

Spain

developing diabetes (RR: 0.17; 95%CI;13380

0.04-0.75)

2. +2p MED Adh:l 35% the risk of
developing diabetes

University
graduates
20a90y
Followed up
4,4y

Before Nov
2007

-[e10}00p 1S9 1 "Bl2IeD) [ePIA BI[RINT-
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Martinez-Gonzalez,

et al.
2009
MDS-2

MDP Adh-
Incidence of
fatal and non
fatal
cardiovascular
events

9 components (g/d)
(+): 1.V., 2.F. and nuts,

3.Cereals, 4.Legumes, 5.Fish ,

6.MUFA:SFA ratio,
7.Moderate alcohol (10-50g/d
for men, 5-25g/d for women.
(-): 8.Meat and meat products,
9.Milk and dairy products

Vb: Weight, Height, smoking
status, PA, Sedentary lifestyle,
Clinical variables, BMI

1-Prospective cohort study

2- Cox regression models. PrincipalCVD vs lowest MDP Adh (0-2)

component analysis.

3-Low (0-2), Low-moderate (3-4),
Moderate-high (5-6), High (7-9)
4-Semi quantitative FFQ

1. tMDP Adh (7-9):1 61% risck of Spain (Navarra,

SUN)
(95%Cl, 0,18-0,88; p=0,04);63%
risck of CHD vs lowest MDP Adh (0-2) 60% W
(95%Cl, 0,14-0,97); p=0,02 Mean age: 38 y
Follow-up.
6803 6-y:
follow-up

3832 4-y.
follow-up

2974 2-year
Before 2006

13.609 subjects

Martinez-Gonzalez,
et al.

2012

MDS-2

MDP Adh-
Total mortality
in

middle-age
adults

9 components (g/d)
(+):1.V, 2.F. and nuts,

3.Cereals, 4.Legumes, 5.Fish ,

6.MUFA:SFA ratio,
7.Moderate alcohol (10-50g/d
for men, 5-25g/d for women.
(-) 8.Meat and meat products,
9.Milk and dairy products

Vb: Age, Sex, BMI, Medical
history, Sociodemographic
Smoking status, PA

1-Prospective cohort study
2- Cox regression models.
3-Low (0-2), Moderate (3-5)
High (6-9)

4-Semi quantitative FFQ

11MED Adh (7-9):162% of mortality ~Spain (SUN)
(HR:0.38; 95%Cl; 0.21-0.70); p=0.002 15535 subjects

Moderate MED Adh (score 3-5): 59.6% W
1 42% of mortality (HR:0.58; 95%Cl; Mean age:
0.34-0.99); p=0.05 39,1(11.8) y.

2.+2p MDP: | 28% of mortality Before 2009

(HR:0.72; 95%Cl; 0.58-0.91); p=0.006
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Sanchez-Villegas et MDP Adh-
al. Weight gain
2006

MDS-1 variant

10 components (g/d)

(+): 1.V., 2.F., 3.Cereals,
4.Nuts, 5.Legumes, 6.Fish,
7.0live oil, 8.Moderate red
wine (20g/day men and
10g/day women)

(-): 9.-Meat and meat products,
10.Whole fat dairy products
Vb:_Sociodemographic,
Anthropometric, Smoking
status, Consumption alcoholic,
PA, Medical History

1-Prospective cohort study
2-Linear and logistic regression
models.

3-SCORE 1. tertile (T)
4-Semi-quantitative FFQ

1-1 Meat consumptiont weight T2 vs  Spain in

T1:(+0,63kg; 95%CI; 0,41- collaboration
0,85),p<0,001 with the

1 Dairy products consumption: Harvard School
weight T3 vs T1: ( +0,28; 95%ClI; 0,05-of Public Health
0,5), p<0,001 6319

2- Weigh increasing was less in Q4 vs patrticipants
Q1: Q-4 (+0,45; 95%CI; +0,17-+0,73) University
and Q-1 (+0,73; 95%Cl; +0,53-+0,93); graduates
p=0,016. BMI increase was less in Q4

vs Q1: Q-4 (+0,17; 95%Cl; +0,07-

+0,26) and Q-1 (+0,26, 95%ClI,

(+0,19-+0,33), p=0,026

Méndez et al. MDP Adh-
2006 Overweight or
MDS-2 variant Obesity

8 components (g/d)
(+): 1.Fish, 2.V, 3.F,,
4.l egumes, 5.Cereals,

6.MFA:SFA ratio, 7.Moderate 3-Cut-off: Low: (0-3), Medium: (4-

alcohol intake (5-25g/day in
women, 10-50g/day in men)
(-): 7.Meat

Vb: Age, Sex, High. PA,
Smoking, Education

1-Prospective cohort study. (EPIC) t+MED Adh (6-8): | Obesity Spain: Asturias,

2- ANOVA andX?. Logistic
regression models.

5), High: (6-8)
4-Dietary history instrument

Incidence in M (OR:0,68; 95%Cl; 0,53-Navarra,
0,89) and W(OR:0,69; 95%Cl; 0,54- Guipuzcoa,
0,89) Murcia,
Variables associated with the MDP Granada)
Adh: older > younger, M > W, and 17.238 W,
lower education 10.589 M
29-65y

-[210}00P 1S9 "Bl2IeD) [ePIA BIfRINT-
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Beunza et al MDP Adh- 10 components (g/d) 1-Prospective cohort study Annual weight change: Spain
2010 Weight change (+): 1.V., 2.Legumes, 3.F. and 2- Linear logistic and Cox 1.t MDP Adh ¢&6):1 weight (-0,072, 10.376 subjects
MDS-2 nuts, 4.Cerelas (including regression models. 95%Cl, (-0,122, 0,022), p=0,04 mean
potatoes), 5.Poultry, 3-Lowest € 3), Moderate (4-5) t MDP Adh ¢6): showed smaller age:38(11)y
6.MUFA:SFA ratio, Highest £&6) weight gains (0,0059kg/y, 95%ClI,
7.Moderate alcohol (10-50g/d 4-Semi quantitative FFQ (-0,111, -0,008)),p=0,02
for men, 5-25g/d for women), weight gain> 3Kg or > 5 Kg
fish Follow up of 2 yearst MDP Adh &6):
(-): 8.Dairy products, 9.Meta | 20% the risk of gaining> 3Kg of
product _ weight (95%Cl, (0,70- 0,92); 24% the
Vb: Sex, Age, BMI, Smoking risk of gaining> 5Kg of weight
status, PA. (95%Cl, (0,62- 0,92)
Follow up of 4 yearst MDP Adh &6):
I 20% the risk of gaining 3Kg of
weight (95%Cl, (0,71- 0,91); 24% the
risk of gaining> 5Kg of weight
(95%Cl, (0,64- 0,90)
Mufioz et al. MDP Adh- 10 Components (g/d): 1-Cross-sectional Study (+)1p MDS Spain (Girona)
2009 Self perceived  (+): 1.Cereals, 2.V., 3.F,, Gerona (Spain) in 2000 and 2005 -A change of 0,148 units (95%ClI; 7145 subjects
MDS mental and 4.l egumes, 5.Nuts, 6.Fish, 2-Student’d test and Mann- 0.035- 0.261) in M (p=0-010) and (3448 M and
physical health  7.Olive oil, 8.Red wine (20g of Whitney U test. Linear and logistic 0,230 units (95%CI; 0.105-0.356) in W 3697 W)
function red wine. regression models. (p<0,001) by SF-12 MCS 25-88y

(-): 9.Meat, 10.Dairy products 3-Range 10 to 30: Lowest:18,
Vb: age, BMI, smoking,
alcohol consumption,
educational level, PA
(ID.1293, 1294), medical
history (HTA, DM, D); mental
and physical health(ID.1292)

4- Semi quantitative FFQ and
validated (165 food items)
(ID.1290)

Medium: >18 a <21, Highest= 21

-A change of 0.160 units (95%ClI;
0.076-0.246) in M (p<0.001) and no
significant in W by SF-12 PCS
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Chatzi, L. et al.
2012
MDS

MDP Adh
During
pregnancy

on fetal growth

8 components (g/d)

(+): 1.V., 2.Legumes, 3.F. and
nuts, 4.Cereals, 5.Fish and
seafood, 6.MUTA:SFA ratio,

1-Prospective cohort study

2- X? and Kruskel-Wallis. Log-
binomial and linear regression
models.

INMA Mediterranean: Spanish

t MDP Adh £6): 1 BW of 87.78(33.4)g population
p=0.009;tL of 0.3(0.15) cm p=0.04; INMA Cohort
| Risc de FWGR (RR:0.5; 95%Cl; 0.28-Atlantic

7.Dairy products 3-Lowest € 3), Moderate (4-5) 0.9) INMA Cohort
(below median (0),above Highest (6-8) INMA Atlantic: Mediterranean
median (1)) 4-Semi quantitative FFQ t MDP Adh &6):no significant changes Greek
(-): 8.Meat (below median (1), RHEA : population
above median (0)) 1MDP Adh £6): 1 He: 0.23(0,12)cm ~ RHEA Cohort
Vb: Age, BMI, Smoking, BW, (p=0,049) Spain: 2461
L, HC, FWGR, FIGR, FhcGR subjects
Grrek:889
subjects
Least 16 y
Romaguera etal. MD Adhinthe 9 components (g/d) 1-Cross-sectional study. MDS (Means (SD)) Balearic
2008 western and (+): 1.V., 2.F. and nuts, Bl (ENIB 1999-2000), GI (EPIC -Gl (5.1(1.4)) > BI (3.3(1.2)); p<0,0001 Islands: 1160
MDS eastern 3.Cereals, 4.Legumes, 5.Fish 1994-1999) -Female BI (3.4(1.2)) > male BI subjects (481M
Mediterranean and selfish, 6.MUFA:SFA 2-ANOVA andX? Linear (3.1(1.)); p= 0,001 (no en GI) and 679W)
Bl and Gl ratio, 7.Moderate alcohol (10- regression models. -Older population (>50y.) Gl (5.4(1.3),16-65 y

50g/d for men, 5-25g/d for
women)

(-): 8.Meat and meat products,
9.Milk and dairy products.

Vb: gender, age group (<35y.
old, 35-50y. old, >50 y. old),

sex, education level (low, <6 .

at school; medium, 6-12 y. of
education; high, >12 y. of
education)

3-Minimal Adh (0),Maximal Adh
9)

4-Bl: semi quantitative FFQ and
validated (145 foods items)
(ID.1225)

Gl: semi quantitative FFQ and
validated (ID.1289)

p<0,0001 and BI (3.6(1.2)), p<0,0001 Greek Islands:
-Low education > rest of education: 1315 subjects

GI:(5.3(1.3), p<0,0001 and BI: (482M and
(3.7(1.2)), p<0,0001 833W)
16-65y

-[210)00p 1S3 "BIDIED) [EPIA Blje|nT-



Duréa et al. MDP Adh- 16 components (g/d): 1-Cross sectional study (2008-09) KIDMED values of the sample: Spain (Navarra)

2011 several factors  (+): 1.F. or derived/d, 2. 2 2-Student’s test andx?. 1- 9,5%: poor MD: 12,9% in M and 570 adults
KIDMED that may pieces F/d, 3. V./d, 4. > 1 V/d, 3-Three categories (KIDMEDB:3:  7,4% in W (p<0,05); 62,1% (217M and
condition its 5. Fish 2-3/week, 6.Legumes poor MD, 4-7: medium MD angd intermediate MD: 62.9% W and 60.8% 353W)
nutritional >1/week, 7. Pasta or rice 8: excellent MD) M (p<0.05); 28,4% excellent MD: 18-25y
quality. >5/week, 8. Cereals/breakfast, 4- Test KIDMED (ID.886) 29.7% W and 26.3% in M; (p<0.05)
9. Nuts 2-3/week, 10. Olive oil 2- % of excellent MD by type of
at home, 11. Milk residence: 35.6% Family vs collage and
products/breakfast, 12. 2 apartment
yoghurts or cheese (49g/d. 3- % of excellent MD by nutritional
(-): 13. > 1 time fast food, 14. status: 29.1% normal vs overweight and
Skip breakfast, 15. Pastries for sub nutrition

breakfast, 16. Sweets/day.
Vb: Kind of residence,
geographic area, nutritional

status
Le6n-Mufioz et al. MDP Adh 12 items with targets for food 1-Cross-sectional study on MEDAS score values of the Spain
2012 in the Spanish  consumptiort Nutrition and Cardiovascular Risk samplel2%: strict adherence; 46%:  11.742
MEDAS population 1. Use olive oil as a principal (ENRICA) study (2008-2010) moderate adherence; 39%: low individuals

source for cooking, 2. Olive oil 2-Logistic regression models. adherence >18 years old

at meals, 3. V., 4. F., 5. Red 3-MEDAS score ranges (0 to 14) MEDAS score (p<0.001)

meat, 6. Butter, margarine, 7. Low concordance (<7) 1-0Old (>65) > young (18-44)

Carbonated and/or sugar- Modest concordance7-9) 2-University level> no formal/<primary

sweetened beverage, 8. Wine, Strict concordance>Q) 3- Highest PA Tertil 3 > Lowest PA

9. Legumes, 10. Fish, 11. 4-Diet history (ID.1295, 1296) (Tertil 1)

Cookies and cakes, 12. Nuts. 4- Highest time watching TV (Tertil 3)

2 items with targets for food < lowest (Tertil 1)

intake habits:

Vb: Age, Sex, BMI,
Educational level, Smoking
status, PA, Time Watching TV
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5 Significant results are shown, except those specified. (+): protective component, (-): non-protective compioesdse, decrease/lower, Adh: adherence, Bl: Bale

islanders, BMI: Body mass Index, BW: Body weight, CVD: cardiovascular disease, Cl: confidence interval, CHD: coronary heart disease, DM: Diabetes M , D:
Dislipemies, EPIC: European Prospective Investigation into Cancer and Nutrition, FWGR: Fetal weight growth restriction, FIGR: Fetal lenght growth restricti cGR:
Fetal head circumference growth restriction, FFQ: food frequency questionnaire, F: fruits, Gl: Greek islanders, Hc: head circumference, HTA: Hypertension, L: MDP:
Mediterranean Diet pattern, MDS: Mediterranean Diet Score, M: Men, MS: Metabolic Syndrome, MUFA: monounsaturated fatty acid, PA: Physical Activity, rME itive
Mediterranean Diet, SFA: saturated fatty acid, SF12-PCS: Health Survey Physical component score, SF12-MCS: Health Survey Mental component score, VE bles, V:

vegetables, W:women, W@:aist circumference Y: years
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RECAPITULACIO






-Recapitulacio-

La qualitat de la dieta, entre d’altres factors, és determinant per a la prevencié de moltes
malalties no transmissibles, com sén les malalties cardiovasculars, la diabetis, I'obesitat
I d’altres. La qualitat de la dieta ve determinada pels habits alimentaris, alhora que
aquests son influits per factors com sén els costums, la disponibilitat d’aliments i, més
recentment, per la globalitzaci6. Conéixer quins son els habits alimentaris i, alhora, la
qualitat de la dieta, amb I'objectiu de poder planificar politiques de prevencio, ha estat
objecte de molts estudis. No hi ha un dieta Gnica que ens asseguri la seva bona qualitat,
perd si hi ha una model o patré de dieta que, a través de l'evidencia cientifica, ha
demostrat aportar beneficis i, sobretot, esxercir un paper protector o preventiu de moltes
malalties, aquest és el patr6 de Dieta Mediterrania, a partir del qual es basen les
politiques sanitaries per establir recomanacions nutricionals.

Aquesta tesi avaluar la qualitat de la dieta, habits alimentaris i composicio corporal d’'un
grup de jugadors/es amateur de basquet, d’entre 18 i 29 anys, a la ciutat de Barcelona,
aixi com avaluar la seva adheréncia a la Dieta Mediterrania i la seva adequacio a les
recomanacions alimentaries i objectius nutricionals establerts per a la poblacié

espanyola.
1. Prevalenca de normopés, sobrepés i obesitat i composicié corporal dels subjectes.

Seguint els criteris establerts per 'Organitzacié Mundial de la Salut (G5 per la
Societat Espanyola per a I'Estudi de I'Obesitat (SEEB®)per a determinar
normopes, sobrepés i obesitat, el 79,7% dels subjectes entrevistats mostrava un
normopes, més alt en dones (84,3%) que en homes (76%), el 22,8% dels homes i el
9,7% de les dones tenien sobrepés i només un 1,3% presentaven obesitat (Figura 18).
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H Normopeés IMC 18.5-24.9 kg/m2 M Sobrepés IMC 25-29.9 kg/m?2
Obesitat IMC >30.0 kg/m2

Figura 18. Prevalenca de normopeés, sobrepés i obesitat en els juamateursie basquet a la ciutat
Barcelona (2010-2012).

El fet que laclassificacio establerta pe OMS i la SEEDO només tingui en compte
pes i la talla, perio la composicié corporal ni elsc cardiovascular, fa que res
detectin aquells individus amb normopéperd ambun excés de greix o ri
cardiovascular (falsos negatius), com també | el mateix amb els individt

classificats amb sobrepes sense € de greix ni risc cardiovascular (falsos positi

Per aquesiotiu es va determinar el percentatge de greix corporal (GC%)ex de
Greix Corporal (IGC) i I'lndex cintura/alcad(WHtR) o indicador d’obesite
abdominal Tenint en compte el C, un 13% @ la poblaci6 amb normopés ta excés
de greix, un 1,4% presena obesitat abdominalun 0,7% d’homes i,5% de dones
tenien excés de greix corporaobesitat abdominal. Mentre quéeiire els individus
classificats amb sobrepes, €6% no tenien exxs de greix corporal, el ,3% no
presentavembesitat abdominé el 73% no presentaven ni excés de greix corpor
obesitat abdominal. Quariutilitzaren I'GC i el WHtR, el 33% dels classificats com
normopes tenimmexceés de greix, el,3% teniaobesitat abdominal i un 0,3% present
excés de greix i obesitat abdominal, mentre, dels individus classificats an
sobrepes, el 8% no terexcés de greix, el ;,2% no teniaobesitat abdominal i el,6%

no tenien nexcés de greix ni obesitat abdoal (Figures 19 i 20).
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Figura 19. Prevalenca (%) d'individus amb normopés i excés d (greix corporal***® normopés i
obesitat abdominal (O)Ai normopés amb excés de GC i obesitat abdo (OA). IGC ***® index de

greix corporal.
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Figura 20. Prevalenca (%) d'individus amb sobrepés sense (GC (greix corpore) 4! sobrepés
sense obesitat abdominal (DAsobrepés sense excés de GC (IGC) ni obegithdming (OA). IGC
(1419 index de greix corporal.

La prevalenca dfalsos negatius per excée greix és més alta quan s'utilitza el GC «
quan s'utilitza el IGC.
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2. Adheréncia a la Dieta Nediterrania (DM) dels jugadors de basquet amateurs
ciutat de Barcelona.

Un estudi realitzat per Bach et avalual’evolucié de I'adherencia a al DM a Espan

entre 1987 i 2005,va concloure que hi havia una tendencia descendent de I'adhe

8%, Tot i que ni la

a la DM fins el 1997 seguit d’'un periode de recuperacio fins e
metalologia ni el patré de DVa I'hora de determinar el nivell d’adféncia a la diet
mediterraniano estan del tot consensuats, cosa que fa dificil comparar resul
diferents estudi®”, diverscs autors han intentat definir aquest patré i han est:
diferents indexs per a eminar el grau d'adheréncia a la Dieta Mediter®%498283)
En el present treball es va utilitzat la metodologia descrita per Sanche®®, i es va
utilitzar el patré de dieta definit per Tur et® observant que €83,4% (SD: 19,6)
tenienuna adherencia a la DM se diferencies significatives entre homes i dones
mateixa metodologi¥’ perd a partir del patré definit per Martinez et®?” on
penalitzenels lactics sencers, el percentatge va ser (8% (SD: 2.,6), essent en
aquest cas menor en dor(53,9%, SD: 21,1) que en homes @5, SD: 2.1) (Figura

21).

100 -
90 -
80 -
70 - 523 558 54,5 53,9
60 -
50 -
40 -
30 -
20 -

Percentatge (%)

Men Women

M Tur et al. (2004) Martinez et al. (2010)

Figura 21. Distribucié de I'adheréncia a la DieMediterrania (%) entre els jugad@maters de basquet
(entre 19 i 29 anys) a la ciutat de Barce, segons els indexs de Dietatiterrania descs per Tur et
al® i Martinez et &>,
Els que tenien una alta adheréncia Dieta Mediterrania mostraven un alt consun
cereals i tubercles, vegetals, peix i un consum moderat d’'a, respectedels que

tenien una baixa adheren
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3. Compliment dels Objectius Nutricionals per a la poblacié espanyola (2010) entre

els jugadors amateurs de basquet a la ciutat de Barcelona.

Basant-se en l'evidencia cientifica, a partir de la qual s’han establert quines sén les
Ingestes Diaries Recomanades (IDR) de nutrients per edat i sexe, i a partir de
I'observacio que el patr6 de DM és un patré de dieta saludable, es van elaborar els
Obijectius Nutricionals per la poblacié espanyola (2849) les guies alimentaries per

la poblacié espanydd®. Tenint en compte aquests objectius finals, el 98,6% del
jugadors assolien els objectius marcats pel que fa a I'alcohol i el sodi, seguit del calci i
dolgos, que varen ser del 64,3% i 87,1%, respectivament. Aquest alt compliment també
s’'observa an altres estudis, com el de Bondia €°4l. on el 78,3% assoliren els
objectius marcats per al consum d’alcohol, aixi com en el estudi realitzat per Llull et

al®®® que va ser del 81,4% per al sodi i 79,7% per a I'alcohol.

El compliment pel que fa a les fruites i vegetals va ser del 7,9% per a les fruites i 36,4%
per als vegetals, el que explica també el baix compliment pel que fa a la fibra i els folats
que va ser de 22,1% i del 30,7%, respectivament, observant diferéncies significatives
entre homes i dones, tan pel que fa a la fibra (33,3% en homes i 12,2% en dones), com

pel que fa als folats (39,4 en homes i 23,0% en dones).

En analitzar el compliment del consum dels greixos totals, el 25,7% dels subjectes
complien amb les recomanacions, perdo quan s’analitzava la qualitat d’aquests greixos,
el compliment més alt era per als greixos mono insaturats (43,6%), seguit del colesterol
(27,1%; 13,6% en homes i 39,2% en dones, p=0,001) i per als greixos poliinsaturats
(26,4%) i el menor per als greixos saturats (2,9%). Altres estudis també mostraren un

compliment baix pel que fa als diferents tipus de §&ix® 229

En el cas dels carbohidrats, només el 20,7% dels jugadors complien amb les

recomanacions (30,3% en homes i 12,2% en dones, p<0,05). (Figura 22)
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Figura 22. Percentatge de compliment dels Objectius Nutricionals de la poblacié Espanyola (2010).

4. Compliment de les recomanacions alimentaries de la SENC 2004.

Tenint en compte que els objectius nutricionals, tal i com estan descrits, no son facils
d’aplicar en una comunitat, s’han elaborat, des dels programes de salut, diferents
estrategies d’intervencio amb ['objectiu final de fer més entenidores aquestes
recomanacions i de garantir millor la salut publica. Amb aquesta finalitat sorgiren les
guies alimentaries, que pretenen traduir a un llenguatge comprensible i didactic aquestes
recomanacions. Les guies alimentaries utilitzades per avaluar el compliment que tenien
els jugadors de basquet amateur a la ciutat de Barcelona van ser les prépostes

2004 per la Societat Espanyola de Nutrici6 Comunitaria (SENC), conegudes també com
la Piramide Alimentaria SENC 2004.

Comencant per la base de la piramide i, per tant per aquells aliments que tenen un major
pes en la dieta que sOn coneguts també com aliments farinacis o rics en carbohidrats
complexes, només el 22,9% de la mostra estudiada consumien entre 2 i 4 racions al dia
(r.d). Seguint I'ordre decreixent de la piramide, el segiient grup amb un pes important

el tenen els vegetals i les fruites, observant que el 31,4% complien amb les

recomanacions pel que fa las vegetals i el 8,6% per les fruites. Aquest baix consum de
vegetals reforca els resultats comentats anteriorment pel que fa als objectius nutricionals

de fruites, verdures, fibra i folats. Tot i que la mostra estudiada vivia a Barcelona,
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geograficament ciutat situada a la zona mediterrania, només el 12,9% de la mostra
complia amb les recomanacions de frequiéncia de consum pel que fa a l'oli d’oliva (3-6
r.dl) .

Fent referencia als aliments d’origen animal, el 61,4% feien un consum d’entre 2 a 4

racions de lactics diaries, el 23,.6% complien amb la freqiiéncia de consum pel que fa al
grup de peixos i marisc i el 22,1% pel que fa a carns baixes en greix i ous. Altres

aliments amb un gran valor nutricional, tan pel seu contingut en fibra com pel seu

contingut en greix poliinsaturat, son els llegums i fruits secs, dels que el 37,9% i el

19,3% complien amb la freqiiéncia de consum setmanal, respectivament {2-2-7.s

r.s*, respectivament). Només es van observar diferéncies significatives entre sexes pel

que fa al consum de llegums (31,8% en homes i 43,2% en dones) (Figura 23).

Aigua

Fruits secs

Llegums

Aus de corral, conills i ous
Peix i marisc

Derivats lactics

Oli d'oliva

Fruites

Vegetals

Patates, arros, pa, pa integral, pasta, galetes,...

0O 10 20 30 40 50 60 70 80 90 100

Figura 23. Percentatge de compliment de les recomanacions establertes per la SENC (2004) pel que fa al

consum diari o0 setmanal dels grups d’aliments

Dintre dels aliments de consum ocasional i pel que fa a les carns riques en greix saturat,
tot i que no es va determinar el percentatge de compliment per no haver un valor de
referencia, I'analisi de les racions diaries indicava que el consum de les mateixes era
diari (1,4 (SD: 0,9) r.d), quan les recomanacions parla de consum ocasional, aquet fet

explicaria que només un 2,9% compleixi amb els objectius marcats per al greix saturat,

comentats anteriorment. En canvi, pel que fa al consum moderat d’alcohol, tot i que no

221



-Eulalia Vidal Garcia. Tesi doctor-

es va calcular el percentatge de compliment, podem deduir a partir de la mitje
ning presentavun consum ari d’aquestes begudes (0,3 (SD: 0,4)).d

5. Nivell i qualitat antioxidani de la dieta.

Tot i que, encara a dia d'a' no es coneix amb precisid els mecanismes a traveé
qual determinats components de la dieta mediterrania juguen un paper protect
determinades malalties, I'efecte antiinflaori i I'efecte antitrombotic son els mi
suggerit§®?, esent els aioxidants mediadors d’aquests efectes, segons autor:
Willet et al®™®*? i Trichopoulou et a®*. Tot i que el nostre organisme és capa
sintetitzar alguns d’aquests antioxics, anomenats antioxidants endogens, és ber
que cal fer una aportacatravés dels aliments delsneguts com antioxidants exog,
com son les vitamined, C i E, el seleni i el inc, tots ells presents en Dieta

Mediterrania.

En el nostre estudés va considerar que es feia un déficit de vitamina o mineras
ingestes observades estaven per sota del 2/3 de les recomanacionrecomanades
(2/3<IDRY**% aixi dons i basar-nos en aquesta presai, es va observar que nil
presentava un deficit deleni i dezinc perd que el 12% dels homes i el,4% de les
dones presentan un deficit de Vitamina A, el ,6% dels homes i el ,8% de les
dones presentan deficit de vitamina C i el 3% i el 824% dels homes i done

respectivament, presentvundéficit de vitamina E (Figura 24).
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Figura 24. pecentatge de la mostra gpresenta déficit de vitamines i minerals antioxide.
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El fet d’analitzar els diferentnutrientsantioxidants per separat no reflecteix I'efe
antioxidant que pot tenir la dieta en global, limitacue ja va descriurMartinez et
al®® | que,a partir de la qu, alguns autors han intentat analitzar I'efecte antioxi
de la dieta en glob@f® 27 228 |a capacitat antioxidant de la dieta (presentaven els
jugadors amateurde basquet es va determinar a partirDietary Antioxidant Qualit
score (DAQs)™) un dels index proposats per avaluar la capacitat antioxidant
dieta. En la dieta dels jugadcamateursde basquet es va observar que cap jug
posseia una die@mb baixa capacii antioxidant, que al 18% dels homesal 12,2%
de les doneda capacitat antioxidant de la dieta era modergper auna gran majorie
el 818% dels homes i el ,8% de les dones era alta (Figura 25).
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Figura 25. Percentatge de compliment del DAQs

6. Pautes d’hidratacié abans, durant i deses d'un entrenament i d’'un part de

basquet.

Habitualmentguan es parla de nutricid en el que primer es pensa és en l'alimer
cal tenir present que el concepte nutricié és un concepte més ampli i que també
altres questions;om soén la hidratacié o la ingesta de liquids. Tot i que s’han est
recomanacions generals de la quantitat de liquid que s’ha de bela mantenir una
correcta hidratacidaixi com també s’hi suggerit quines son léggudes recomanable
hi ha situacions ogal adapte aguestes recomanacions a les necessitats de Icio
concreta. Un exemple é®be en la practica de I'activitat fisicamés concretame, en
el terreny de I'esporpn cal establir unes pautes d’hi@acio abans, durant i després

I'exercici.
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Partint de la premisque els jugadoramateurs de basgufeien una correcta hidratac
al llarg del dia i basarge amb les recomanacions establertes pemérican Collage
Sport Medicing ACSM)**9 i la National Athletic Trainers Associati (NATA)®?% es
varen establir uns criteris pe valorar si elgugadors feien una correcta hidratacié
va observar que el H% fela una correcta hidratacié abans,928,durant i el 6,2%
després de I'entrenamestns diferencies entre homes i dones. El fet d’aplicar acs
criteris en un dia d’entrenament i en un dia de partit va ser perque només dt
I'entrenament els jugadors estaven més d’'una hora fent exercici, mentre que e

de partit no totesnvertien el mateix temps i alguns d’ells fins i tot no jugava (Figur.
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Figura 26. Percentatgd’hidratacio abans, durant i després d’un entrenz

Quan s’avaluda qualitat de les begudes, la beguda més consumida era l'aigt
abans (64%), durant (9,0%), com després (8®0) de I'entrenament, seguipels
sucs de fruita abans del entrenar (21,3%) i els refrescdesprés de I'entrename
(18%). Només es van observar diferencies entre dones i homes pel que fa ¢
durant els entrenaments; les dones bevien més aigua {@%) que els homes (,6%)
i en les begudes energétiques despr: I'entrenament, orels homesconsumien més

begudes d’aquestes (I86) que les dones,7%) (Figura 27).
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Figura 27. Tipus de begudael seupercentatge de consum abathsant i després d’'un entrenar.
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-Conclusions-

D’aquesta Tesi Doctoral se n’han pogut extreure les seguents conclusions:

1. Toti que la mostra amb la que s‘ha realitzat I'estudi dedicava 2,5 dies a la setmana
(228,5 minuts/setmana) a fer una activitat fisica intensa, un 16% (22,8% dels homes
1 9,7% de les dones) presentaven sobrepés i un 1,3% (1,2% dels homes i 1,5% de les
dones) presentaven obesitat basant-nos en I'index de Massa Corporal (IMC).
Malgrat aixo, entre les persones que presentaven sobrepeés, en considerar el greix
corporal o I'index de greix corporal, aixi com el greix abdominal, el 7,3% i el 6,6%,

respectivament, no haurien d’estar classificats com a sobrepeés (falsos positius).

2. EI 53,4% de la mostra presentava una adheréencia a la Dieta Mediterrania, pero quan
es penalitzaven els lactics sencers, aquest eprcentatge passava a ésser del 54,8%,

amb diferencies entre homes i dones (55,8% i 53,9%, respectivament)

3. Un 12,1% i un 1,4% dels homes i dones participants en el estudi, respectivament,
presentaren un deficit de Vitamina A, un 10,7% de la Vitamina C i un 82,85% per a
la Vitamina E, mentre que ningu presentava déficit de Seleni i Zinc. Quan es valora
la capacitat antioxidant de la dieta, el 81,8% dels homes i el 87,8% de les dones
posseien una dieta rica en antioxidants, mentre que el 18,2% i el 12,2% dels homes i
dones, respectivament, presentava un nivell medi. Ningu posseia una dieta pobra en

antioxidants.

4. A partir dels objectius nutricionals per a la poblacié espanyola definits I'any 2010,
s’observa un bon compliment per a sodi, alcohol i calci. Entre el 30% i el 50% de la
mostra compleix amb els objectius pel que fa a vegetals, acid folic i greixos
monoinsaturats, i menys del 30% compleix pel que fa a fibra, carbohidrats i greix,
greixos poliinsaturats i colesterol. Només per els greixos saturats i les fruites el

compliment va estar per sota del 10%.

5. Segons la frequéncia de consum dels diferents grups d’aliments, establerta I'any
2004 per la Societat Espafiola de Nutrici6 Comunitaria, s’observa un baix
compliment de la poblacié estudiada pel que fa vegetals, llegums, aliments farinacis,

oli d’oliva, peix i marisc, carn baixa en greix, fruits secs i fruita.

6. L’analisi de la ingesta de begudes mostra que el 56,8% abans, el 23,9% durant i el

67,2% després de I'entrenament feien una bona ingesta liquida
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7. L’aigua fou la beguda més consumida tan abans, com durant o després de realitzar

I'exercici.
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