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ABSTRACT

Introduction and objectives: There is wide recognition of the importance of healthy eating in
cardiovascular health promotion. The purpose of this study was to identify the main dietary patterns
among a Spanish population, and to determine their relationship with plasma lipid profiles.
Methods: A cross-sectional analysis was conducted of data from 1290 participants of the Aragon
Workers Health Study cohort. Standardized protocols were used to collect clinical and biochemistry
data. Diet was assessed through a food frequency questionnaire, quantifying habitual intake over the
past 12 months. The main dietary patterns were identified by factor analysis. The association between
adherence to dietary patterns and plasma lipid levels was assessed by linear and logistic regression.
Results: Two dietary patterns were identified: a Mediterranean dietary pattern, high in vegetables, fruits,
fish, white meat, nuts, and olive oil, and a Western dietary pattern, high in red meat, fast food, dairy, and
cereals. Compared with the participants in the lowest quintile of adherence to the Western dietary
pattern, those in the highest quintile had 4.6 mg/dL lower high-density lipoprotein cholesterol levels (P
<.001), 8 mg/dL lower apolipoprotein Al levels (P = .005) and a greater risk of having decreased high-
density lipoprotein cholesterol (odds ratio = 3.19; 95% confidence interval, 1.36-7.5; P-trend = .03).
Participants adhering to the Mediterranean dietary pattern had 3.3 mg/dL higher high-density
lipoprotein cholesterol levels (P < .001), and a ratio of triglycerides to high-density lipoprotein
cholesterol that was 0.43 times lower (P = .043).
Conclusions: Adherence to the Mediterranean dietary pattern is associated with improved lipid profile
compared with a Western dietary pattern, which was associated with a lower odds of optimal high-
density lipoprotein cholesterol levels in this population.

© 2014 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espafia, S.L.U. All rights reserved.

La mayor adherencia a un patron de dieta mediterranea se asocia a una mejora
del perfil lipidico plasmatico: la cohorte del Aragon Health Workers Study

RESUMEN

Introduccion y objetivos: Hay un amplio reconocimiento de la importancia de una dieta saludable para la
promocién de la salud cardiovascular. El objetivo de este estudio es identificar los principales patrones
alimentarios en la poblacién espafiola y determinar su relacion con los perfiles lipidicos plasmaticos.
Meétodos: Se llevo a cabo un andlisis transversal de los datos obtenidos en 1.290 participantes de la
cohorte del Aragon Workers Health Study. Se utilizaron protocolos estandarizados para la obtencion de
datos clinicos y bioquimicos. Se evaluo la dieta a través de un cuestionario de frecuencia de alimentacion,
cuantificando el consumo habitual durante los 12 meses previos. Se identificaron los principales
patrones de dieta mediante un andlisis factorial. Se evalud la asociacion entre la adherencia a los
patrones de dieta y las concentraciones plasmaticas de lipidos mediante regresion lineal y logistica.

Resultados: Se identificaron dos patrones de dieta: un patron de dieta mediterranea, rica en verduras,
frutas, pescado, carnes blancas, frutos secos y aceite de oliva, y un patrén de dieta occidental, rico en
carnes rojas, comida rapida, productos lacteos y cereales. En comparacién con los participantes que se
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encontraban en el quintil mas bajo de adherencia al patron de dieta occidental, los que se encontraban en
el quintil mas alto presentaron cifras de colesterol unido a lipoproteinas de alta densidad 4,6 mg/dl
menores (p < 0,001)y de apolipoproteina A1, 8 mg/dl menores (p = 0,005) y mayor riesgo de mostrar una
disminucion del colesterol unido a lipoproteinas de alta densidad (odds ratio = 3,19; intervalo de
confianza del 95%, 1,36-7,5; p de tendencia = 0,03). Los participantes con adherencia al patrén de dieta
mediterranea presentaron cifras de colesterol unido a lipoproteinas de alta densidad 3,3 mg/dl mayores
(p < 0,001) y un cociente de triglicéridos/colesterol unido a lipoproteinas de alta densidad 0,43 veces
inferior (p = 0,043).

Conclusiones: La adherencia al patron de dieta mediterranea se asocia a una mejora del perfil lipidico en
comparacion con lo que se observa con un patron de dieta occidental, que se asocié a menor probabilidad
de que los valores de colesterol unido a lipoproteinas de alta densidad fueran 6ptimos en esta poblacion.

© 2014 Sociedad Espaiiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Abbreviations

ApoAT1: apolipoprotein A1l

HDL-C: high density lipoproteins cholesterol
MDP: Mediterranean dietary pattern

TG: triglycerides

WDP: Western dietary pattern

INTRODUCTION

Cardiovascular disease is well recognized as a major public
health problem.! Given the direct influence of unhealthy dietary
habits on its development and progression,? prevention through
promoting a healthy way of eating at all population levels is a
public health priority.>

The diet-disease relationship can be addressed from different
perspectives, from the single nutrient approach to assessment of
overall diet quality.* This latter approach accounts for the likely
interactions between dietary components and other lifestyle-
related habits and may be better suited to identify behavioral
determinants of cardiovascular disease rather than explore
nutrient-induced etiological mechanisms. Evidence on how the
overall diet quality impacts health is also more easily translated to
broader audiences and policymakers, helping to underpin effective
public health strategies. In this regard, the traditional Mediterra-
nean dietary pattern (MDP), high in plant-based dietary sources,
white meat, fish, and olive oil, and low in red meat and processed
food, is well known for its cardioprotective effect>® and is
recommended worldwide. Moreover, the traditional MDP has also
been proposed as a plausible explanation of the Mediterranean
paradox, ie, a high prevalence of cardiovascular disease risk factors
along with a low incidence of cardiac events,” and as a priority for
primary and secondary cardiovascular disease prevention.?

Although the Mediterranean region has recently experienced a
transition toward a more westernized dietary pattern and diet
varies significantly between the countries of this area, depending
on the agricultural and cultural settings, evidence shows that the
MDP is associated with improved plasma lipid profile, including
increased high-density lipoprotein cholesterol (HDL-C) concentra-
tion and decreased levels of low-density lipoproteins, triglycerides
(TG), and total cholesterol.”~'" Furthermore, the effect of the MDP
on apolipoprotein A1 (ApoAl) concentration has also been
studied.'”!®> Some studies have reported an increase of ApoAl
concentrations with Mediterranean diet'# and reductions in
ApoAl1 catabolic rate.'”

In view of these findings, our aim was to identify the current
major dietary patterns prevalent in a population of Spanish
workers, the Aragon Workers Heath Study cohort, and to

investigate their association with plasma lipid profile as an
intermediate indicator of future cardiovascular outcomes.

METHODS
Study Population

Details of the study design and methodology used have
previously been published.'® In brief, the Aragon Workers Health
Study is a prospective cohort aimed at investigating the
determinants of the development and progression of subclinical
atherosclerosis in a middle-aged population. The study population
consisted of a random sample of 5690 employees of the General
Motors Spain automobile-assembly plant located in Zaragoza
(Spain) who were free of cardiovascular disease at baseline.!® Each
year, a random one-third of the study participants aged 40 to
55 years are selected for subclinical atherosclerosis imaging,
clinical and physical examination, and diet, behavior, and lifestyle
assessment. The present cross-sectional study was carried out in a
subsample of 1593 participants with complete dietary data at
baseline. Of these, 104 participants with extreme values for total
energy intake (< 800 or > 4200 Kcal, and < 500 or > 3500 for men
and women, respectively),’” and 199 participants with missing
data were excluded. The final sample available for analysis
consisted of 1290 participants. The study was approved by the
central Institutional Review Board of Aragén CEICA (Comité Etico de
Investigacion de Aragon), and all study participants provided
written informed consent.'®

Dietary Assessment

Habitual food intakes over the past 12 months were collected
through a validated 136-item food-frequency questionnaire,
administered by trained dietician.'®!° The frequency of consump-
tion varied from “never or almost never” to “more than 6 times per
day”. Individuals’ total energy and nutrient intakes were derived
through a standardized nutrient database (ENDB).2® Using this
data, factor analysis was used to determine the main dietary
patterns prevalent in our population. Furthermore, to validate the
results of factor analysis, previously reported diet quality indices
(AHEI [Alternate Healthy Eating Index],?! aMED [alternate MD
Index],>2 MEDAS [MD Adherence Screener],>®> and the recently
developed MEDLIFE [MEDiterranean LIFEstyle Index]**) were
computed. The details of the indices’ development and scoring
systems are described elsewhere.?! =24

Blood and Urine Collection

At baseline, participants provided a clinical history, including
the occurrence of any clinical events and hospitalizations over the
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