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RESUMEN

Perfil lipídico y hábitos alimentarios en una pobla-
ción anciana rural del sur de España: el estudio de la
Sierra de Huelva.

Hemos evaluado los lípidos séricos, la presión sistólica
(SBP) y diastólica (DBP) en un grupo de ancianos no institu-
cionalizados de más de 70 años que residen en una zona ru-
ral localizada en el sur de España, la Sierra de Huelva. 401
ancianos, 229 mujeres (F) and 179 hombres (M) con una
edad media de 79,36 � 6,9 años, se incluyeron en este es-
tudio observacional transversal. Los hábitos alimentarios
fueron evaluados mediante una modificación del Mediterra-
nean Diet Score MMDS) que incluyó a 11 grupos de alimen-
tos. Se obtuvo una puntuación total que oscilaba entre 0-44.
La concentración media de lípidos fue: colesterol total (TC)
193,8 � 23,1, M 195,2 � 25,7 y F 192,7 � 20,8 (p � 0,29);
HDLc 60,3 � 7,6 mg/dl, M 58,0 � 8,0 y F 60,5 � 7,2 (p �
0,49); TC/HDLc 3,3 � 1,1 mg/dl, M 3,4 � 1,2 and F 3,3 � 1,1
mg/dl (p � 0,35); LDLc 127,3 � 30,1 mg/dl, M 129,0 � 32.9
F 127,3 � 30,1 mg/dl (p � 0,33); TG 137,7 � 18,8, M 138,8
� 19,4 y F 136,0 � 17,4 (p � 0,30). La prevalencia total de
hipercolesterolemia (TC ≥ 200 mg/dl) fue de 8,7%, F 7,9% y
M 9,9%; 10,7% de la población presentó niveles de
LDLc≥160 mg/dl. La edad se correlacionó negativamente (p
� 0,05) con TC, LDLc, TG y SBP y positivamente con el
HDLc. Según los datos de MMDS la adherencia a la Dieta
Mediterranea fue del 60.6 � 6.9%. El consumo de carne de
cerdo se correlacionó negativamente con CT y LDLc, y posi-
tivamente con HDLc. El MMDS se relacionó positivamente
con la edad y negativamente con el valor de TG (p � 0,05).
Serán necesarios más estudios para determinar el efecto
que el consumo de productos del cerdo ibérico y el estilo de
vida tienen sobre la menor incidencia de factores de riesgo
cardiovascular y la mayor expectativa de vida de la población
estudiada.

PALABRAS CLAVE: Anciano – Colesterol total – Enfer-
medad cardiovascular – Lípidos plasmáticos – Puntuación
dietética.

SUMMARY

Lipid profile and dietary habits in an elderly rural
population in the southern Spain: the Sierra de Huelva
study.

We have assessed serum lipids, systolic (SBP) and
diastolic (DBP) blood pressure in a healthy, free living
population over 70 years old residing for more than 20 years
in a rural area located in the southern Spain, the Sierra de

Huelva. 401 elderly, 229 women (F) and 179 men (M) mean
age 79.36 � 6.9 were included in this cross-sectional
observational study. Dietary habits were assessed by means
of a Modification of the Mediterranean Diet Score (MDDS),
which comprised 11 components. A total score ranging from
0-44 was calculated. Mean concentration for lipids were:
Total cholesterol (TC) 193.8 � 23.1, M 195.2 � 25.7 and F
192.7 � 20.8 (p � 0.29); HDLc 60.3 � 7.6 mg/dl, M 60.0 �
8.0 and F 60.5 � 7.2 (p � 0.49); TC/HDLc 3.3 � 1.1 mg/dl,
M 3.4 � 1.2 and F 3.3 � 1.1 mg/dl (p � 0.35); LDLc 127.3 �
30.1 mg/dl, M 129.0 � 32.9 F 126.0 � 27.8 mg/dl (p � 0.33);
TG 137.7 � 18.3, M 138.8 � 19.4 and F 136 � 17.4 (p �
0.30). Global prevalence of hypercholesterolemia (TC ≥ 200
mg/dl) was 8.7%, F 7.9% and M 9.9%; 10.7% had LDLc≥160
mg/dl. In this study, age was negatively correlated (p � 0.05)
with TC, LDLc, TG and SBP and positively with HDLc. Pig
meat consumption was negatively correlated with CT and
LDLc, and positively with HDLc. According to MMDS data,
60.6 � 6.9% of adherence to the Mediterranean diet was
obtained. The MMDS was positively associated with age and
negatively with TG (p � 0.05). Further studies are needed to
establish the influence of local Iberian pig meat products
consumption and life style on the lower incidence of risk
factors for CVD and the higher life expectancy of the studied
population.

KEY-WORDS: Cardiovascular disease - Diet score –
Elderly - Serum lipids - Total cholesterol.

1. INTRODUCTION

The leading cause of death in the industrialized
countries is cardiovascular disease (CVD) which
accounts for more than 45% of death in people over
65 years (Villar Álvarez et al., 2007). Spain is one of
the European countries with the greatest proportion
of elderly persons and some estimations indicate
an increase in the percentage of subjects aged 60
years old from 19% currently to 40% in year 2050
(Tinker, 2002). Hypercholesterolemia is one of the
most prevalent cardiovascular risk factors. The
relations between dietary fats and serum lipids have
been explored in intervention, epidemiological and
observational studies (Lairon, 2007). Diets with high
content of saturated fat increases total cholesterol
(TC) and Low density lipoprotein-cholesterol (LDLc)
levels, which are associated with a higher risk of
CVD. Meanwhile, unsaturated fat consumption has
a cholesterol-lowering effect that is associated with
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a reduced risk of cardiovascular disease (Mead et
al., 2006).

The Mediterranean diet has long been associated
with lower incidence of cardiovascular disease (CVD)
(de Lorgeril, et al., 1999; Trichopoulou, 2006; Sofi et
al., 2008). Since the definition given by Ancel Keys in
the Seven Countries Study (Keys, 1980), to the food
habits of some populations in the Mediterranean
areas, many studies have been conducted to define
this dietary pattern (Trichopoulou and Lagiou, 1997).
Essential components in the Mediterranean diet are
fresh fruit, vegetables, cereals, fish, moderate
consumption of milk and dairy products, mostly in the
form of cheese, low consumption of meat and meat
products, and moderate quantities of alcohol during
meals and olive oil as the only source of fat. However,
dietary pattern may vary widely between coasts and
inland (Contaldo et al., 2003).This dietary pattern has
shown to be beneficial for all cause of cardiovascular
mortality, lipid metabolism, blood pressure, and
several different disease states such as endothelial
dysfunction and overweight (Willet, 2006). However
other aspects related with lifestyle should be
considered, as the extensive physical activity, mainly
related to work and outdoor leisure activities, which
prevailed in these populations until the sixties. In
recent years, this healthy lifestyle that favoured
cardiovascular health has changed and the ongoing
decline in mortality due to ischemic heart disease has
slowed down (Bertomeu and Castillo, 2008).

Sierra de Huelva is a rural zone in the Southern
Spain (Andalusia) with particular characteristics. It’s
situated at 420 m over the sea level and it is not well
communicated with the main cities (Huelva and
Seville). The traditional economic activity is related
with the Iberian pig breeding and production of
derived products. The Iberian pig (Sus
Mediterraneus) production system is one of the few
traditional ones which have survived due to the
highly demanded characteristics of the derived dry-
cured products. The animals are reared outdoor in
the Mediterranean silvopastoral system (called “La
Dehesa”), grazed on acorns (Quercus spp) and
pasture. The resulting meat products not only have
a high sensory quality but they also have a lipid
profile characterized by a high content of oleic acid
which represents over 55% of total fatty acids, for
this reason, it is usually called a “walking olive tree”,
and it is consider a healthy food (Viera Alcaide,
2007). Some studies have shown that including

acorn-fed Iberian ham in the diet of older adults has
beneficial effects on some atherogenic risk factors
as lipid profile, blood pressure and lipid peroxidation
(García Rebollo et al., 1998; Mayoral et al., 2003).

The present study was aimed to make a general
survey of the lipid profile, blood pressure and
dietary habits in a group of free living healthy
elderly individuals over 70 years old, residing in the
rural area in southern Spain, Sierra de Huelva, to
evaluate the influence of dietary habit on
cardiovascular risk factors.

2. MATERIALS AND METHODS

2.1. Subjects and dietary assessment

Data presented here correspond to a cross-
sectional observational study of elderly free-living
subjects, who resided in a rural area in the Sierra de
Huelva (South of Spain) and Alentello (Portugal) for
more than 20 years.They all lived in small towns with
less than 800 habitants and they attended a Primary
Health Care Centre. They were healthy and well
nourished. The study group was made up of 401
elderly persons aged � 70 years. 172 were men (70-
96 years) and 229 were women (70-98 years). Age-
groups and sex distribution are shown in Table 1.

Dietary pattern was assessed by means of a
modification of the Mediterranean diet score
proposed by Panagiotakos et al. (2006). A food
frequency questionnaire containing 11 items
representative of the Mediterranean diet in this area
(Table 2) was used. The questionnaire included
consumption of Iberian pig meat and derived
products and lamb meat as separate groups, since
these are typical products in this area. The
questionnaire was completed with the help of a
trained dietician. Dietary questionnaire was based on
servings/week consumption. For the consumption of
items close to the Mediterranean pattern we
assigned scores 0-4, when a participant reported no
consumption, 1 serving/week, 2-3 servings/week, 4-
6 servings week and daily, respectively. For the
consumption of foods presumed to be away from this
pattern we assigned the scores on a reverse scale.
Then a total score ranging from 0 to 44 was
calculated. Higher values of the modified
Mediterranean diet score (MMDS) indicate greater
adherence to the Mediterranean diet.
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Table 1
Mean age of the studied population by sex and age group

Female n � 229 Male � 172

Age group Mean � sd n % Mean � sd n %

70-75 (1) 72.26 � 1.69 62 15.5 72.47 � 1.64 75 18.7
76-80 (2) 77.30 � 1.18 47 11.7 78.20 � 1.35 61 15.2
81-85 (3) 82.34 � 1.06 32 8.0 83.30 � 1.20 47 11.7
86-90 (4) 87.55 � 1.31 20 5.0 87.72 � 1.31 25 6.2
91-95 (5) 92.44 � 1.59 9 2.2 93.50 � 1.41 16 4.0

�95 (6) 96.00 � 0.00 2 0.3 98.00 � 1.22 5 1.2



Spain is one of the countries with the oldest
population in Europe. Life expectancy at birth in
Spain is 80.23 years (76.96 for M and 83.48 for F)
(Instituto Nacional de Estadítica, 2007). According
to this, 23.25% of the elderly people included in this
study were over the life-expectancy of the Spanish
population (17% of F and 23.8 % of M), although it
is even higher if we consider that life expectancy for
the Andalusian population is slightly lower (76.35
for M and 82.56 years for F).

Table 3 and 4 shows the mean values and
standard deviation for the lipid profile and blood
pressure in the studied population grouped by age
and sex. The mean value for TC was 193.8 � 23.1;
195.2 � 23.1 for M and 192.7 � 20.8 for F (p �
0.29). A previous study in an elderly population in
Spain have reported mean concentrations of TC of
230.3 � 6.8 mg/dl for a non institutionalized
population over 65 years (Gabriel et al., 2004). The
TC values determined in this study were also
slightly lower than the values reported in other
national and international studies (Kafatos et al.,
1991; Ettinger et al., 1992; Gómez Gerique et al.,
1999). The TC level decreased (p � 0.001) with
increasing age, in accordance with previous
studies (Ferra et al., 1997), although significant
differences between sex were not detected. Global
prevalence of hypercholesterolemia (TC � 200
mg/dl) was 8.7%; 7.9% in the F group and slightly
higher 9.9% in M. Only 5% of the studied
population had TC levels over 250 mg/dl (3% of F
and 6.4% of M). There are few studies on the
prevalence of hypercholesterolemia in the elderly
population of Spain. The Epicardian Study (Gabriel
et al., 2004) reported a prevalence of 68.9% of
hypercholesterolemia, which is eight times higher
than the values reported in this study. Our values
are also below the data reported by the Who-Erica
project for the south of Europe (50%) (Erica
Research Group, 1998). Hypercholesterolemia is a
risk factor for coronary heart disease for 60 to 70
years old people (Weverling-Rijnsburger et al.,
1997). Lower cholesterol levels in the oldest
population could be attributed to a selection of the
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Table 2 
The dietary questionnaire employed for calculating the Modified Mediterranean 

Diet Score (MMDS) in the Sierra de Huelva study

Frequency of consumption (servings/week)

How often do you consume? Never 1 2-3 4-6 Daily

Cereals (bread, rice, pasta) 0 1 2 3 4
Fruits 0 1 2 3 4
Vegetables 0 1 2 3 4
Legumes 0 1 2 3 4
Fish 0 1 2 3 4
Pig meat 4 3 2 1 0
Poultry 4 3 2 1 0
Lamb-meat 4 3 2 1 0
Eggs 4 3 2 1 0
Full fat dairy products (Milk, Cheese) 4 3 2 1 0
Olive oil (cooking, salads) 0 1 2 3 4

2.2. Laboratory determination

Blood samples were taken at the Health Care
Centre or their homes, under fasting conditions.
Blood was obtained from an antecubital vein. Total
serum cholesterol (TC), LDLc and HDLc, triglyceride
levels were measured by enzymatic colorimetric
methods with an Olympus AU 2700 autoanalyzer
using reagents from Olympus Diagnostics, GmbH
(Hamburg, Germany). Diastolic (DBP) and systolic
blood (SBP) pressure were measured during the
home visit or at the health care centre. A medical
history was taken by a physician. For classification
purposes the criteria’s of the European Society of
Hypertension (ESH) and of the European Society of
Cardiology (ESC) (The Task Force for the
Management of Arterial Hypertension of the
European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC, 2007) and
those of the Spanish Society of Atherosclerosis
(Sociedad Española de Aterosclerosis, 1994) were
considered.

2.3. Statistical analysis

The study population was divided into groups by
age. Variables are presented as mean values �
standard deviation. Pearson´s correlation coefficient
was used to examine the association between
categorical and continues variables. Significant
differences between groups for the continue
variables were computed by analysis of variance
(ANOVA). All statistic calculations were performed
by Statistica v.6

3. RESULTS AND DISCUSSION

3.1. Age, sex and serum lipids 

Of the 401 elderly people over 70 years included
in the study, 43% were men and 57% were women
(Table 1). The mean age was 79.36 � 6.87, 79.90
� 7.10 for F and 78.62 � 6.52 for M (p � 0.06).



protective role in the development of coronary heart
disease, especially, in the elderly (Gotto, 1994;
Ginsberg, 1994). Each 1% increase in HDL-c has
been associated with a 2-4% decrease in coronary
heart disease risk. Low levels of HDLc have shown
to be a powerful predictor of coronary heart disease
and stroke in human prospective studies, even for
those with normal levels of total cholesterol, which
underline the relevance of the ratio TC/HDLc for the
evaluation of blood lipids. The mean values for
TC/HDLc for the studied population was 3.3 � 1.1
mg/dl for female and 3.4 � 1.2 mg/d for male (p �
0.35). 5.7% of the female and 8.1 % of the male
presented values were over 5, which is the limit to
be considered as cardiovascular risk. Reported
mean values for other elderly national and
international population (Ettinger et al., 1992;
Gabriel et al., 2004) are over 4. In this sense, we
can assume that the population in this study
showed a low risk of cardiovascular disease.

The mean concentrations of LDLc were 127.3 �
30.1 mg/dl; 129.0 � 32.9 mg/d for M and slightly
lower for F 126.0 � 27.8 mg/dl (p � 0.33). These
values are lower than those reported in other
national survey for the same age group (159 � 37
mg/dl) and similar to the Cardiovascular Health
Study (Ettinger et al., 1992). However, in contrast
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Table 3
Mean values and standard deviation for serum lipids and blood pressure by age group

Variable
Age Group

All Groups P
1 2 3 4 5 6

TC 199.4 � 25.6a 196.9 � 26.5a,c 188.1 � 10.1b,c 189.0 � 22.0a,b,c 180.0 � 12.0b 179.0 � 7.7a,b,c 193.8 � 23.1 0.00
TC/HDLc 3.6 � 1.3a 3.5 � 1.3a,b 3.0 � 0.3b 3.2 � 1.1a,b 2.8 � 0.4b 2.7 � 0.2a,b 3.3 � 1.1 0.00
HDLc 57.8 � 8.4a 59.7 � 8.1a,b 62.2 � 4.2b,c 62.5 � 7.5b,c 64.6 � 3.9c 66.4 � 2.1b,c 60.3 � 7.6 0.00
LDLc 134.8 � 33.5a 131.0 � 34.2a,b 119.7 � 12.5b 120.2 � 28.8b 113.1 � 21.8b 105.1 � 10.8a,b 127.3 � 30.1 0.00
TG 143.1 � 17.1a 139.1 � 17.3a,c 131.8 � 15.2b,c 135.6 � 22.6a,b 130.0 � 19.4b,c 118.1 � 14.9b 137.7 � 18.3 0.00
SBP 149.2 � 14.1a 150.9 � 13.1a 145.5 � 12.6a,b 141.8 � 12.3b 148.3 � 13.3a,b 145.1 � 9.1a,b 148.0 � 13.5 0.00
DBP 77.1 � 7.1a 75.9 � 6.4a 78.3 � 5.4a 77.3 � 5.3a 78.1 � 4.9a 79.9 � 4.9a 77.1 � 6.3 0.11

Different superscripts in the same row indicate significant differences (p � 0.05); TC: Total Cholesterol; HDLc: High Density Lipoprotein
Cholesterol; LDLc: Low Density Lipoprotein Cholesterol; TG: Triglyceride; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure.

Table 4
Mean values and standard deviation for serum lipids and blood pressure by group age and sex.

Variable Sex
Age Group

All groups
1 2 3 4 5 6

TC M 198.5 � 24.0 202.6 � 33.8 187.3 � 10.2 189.1 � 24.4 179.6 � 14.4 174.0 � 5.7 195.2 � 25.7
F 200.1 � 27.0 192.4 � 18.2 188.7 � 10.1 188.9 � 20.3 180.3 � 11.0 181.0 � 8.0 192.7 � 20.8

TC/HDLc M 3.6 � 1.3 3.7 � 1.6 3.0 � 0.4 3.1 � 1.1 2.8 � 0.4 2.6 � 0.1 3.4 � 1.2
F 3.7 � 1.4 3.3 � 0.9 3.1 � 0.3 3.2 � 1.2 2.8 � 0.3 2.7 � 0.2 3.3 � 1.1

HDLc M 58.0 � 8.1 58.4 � 9.6 62.8 � 4.4 62.9 � 7.4 64.4 � 4.7 66.5 � 3.5 60.0 � 8.0
F 57.7 � 8.7 60.8 � 6.6 61.7 � 4.0 62.2 � 7.6 64.7 � 3.6 66.4 � 1.9 60.5 � 7.2

LDLc M 134.2 � 31.1 138.1 � 42.8 118.3 � 12.4 120.0 � 31.4 109.4 � 16.1 100.5 � 7.8 129 � 32.9
F 135.3 � 35.5 125.5 � 24.8 120.7 � 12.5 120.3 � 27.2 115.1 � 24.7 107.0 � 12.0 126.0 � 27.8

TG M 145.0 � 17.5 138.2 � 19.8 136.2 � 19.7 135.8 � 19.1 120.1 � 12.6 114.0 � 15.6 138.8 � 19.4
F 141.5 � 16.7 139.8 � 15.3 128.9 � 10.4 135.4 � 25.5 135.5 � 20.7 119.8 � 16.1 136.9 � 17.4

SBP M 148.5 � 14.9 150.1 � 10.5 147.9 � 14.4 142.5 � 11.3 152.8 � 16.3 154.0 � 8.5 148.41 � 13.4
F 149.9 � 13.6 151.4 � 14.8 143.8 � 11.0 141.2 � 13.2 145.8 � 11.1 141.6 � 7.2 147.6 � 13.5

DBP M 77.8 � 7.09 75.5 � 4.7 78.2 � 6.1 76.8 � 4.1 79.3 � 5.1 83.5 � 2.1 77.3 � 6.0
F 76.6 � 7.18 76.1 � 7.5 78.3 � 4.9 77.7 � 6.1 77.4 � 4.9 78.4 � 5.0 77.1 � 6.6

TC: Total Cholesterol; HDLc: High Density Lipoprotein Cholesterol; LDLc: Low Density Lipoprotein Cholesterol; TG: Triglyceride; SBP:
Systolic Blood Pressure; DBP: Diastolic Blood Pressure.

population due to the premature death of
hypercholesterolemic individuals, since subjects
with dyslipidemia rarely reach extreme old age
(Galloto et al., 2008). However the importance of
hypercholesterolemia as a risk factor for
cardiovascular disease over 70 years’ old people is
controversial. In the very elderly there is evidence
to suggest that high total cholesterol is associated
with longevity (Weverling-Rijnsburger et al., 1997).
At this age, it has been reported that HDLc and the
ratio TC/HDLc are better predictive risk factors for
isquemic CVD than TC or LDLc (Corti et al., 1995;
Weverling-Rijnsburger, 2003)

The mean HDLc concentration was 60.3 � 7.6
mg/dl, with higher values for the female group (60.5
� 7.2) than for the male group (58 � 8.0) (p � 0.49)
and with a significant increasing trend with age (p �
0.05). This is consistent with data reported in the
Cardiovascular Health Study (Ettinger et al., 1992).
The mean values are higher than those reported for
the Spanish elderly population (48.2 � 15 mg/dl)
(Gabriel et al., 2004). Hipoalfalipoproteinemia
(HDLc � 35 mg/dl) was observed only in 1.5% of
the population, a value which is under the 14%
reported for the Spanish elderly population in the
Epicardian Study. Regarding HDLc there is wide
scientific evidence which suggests that it plays a



with our findings, in both studies LDLc values were
higher in woman than in men. Concentrations of
LDLc decreased with increasing age (p � 0.05), in
accordance with previous studies (Ettinger et al.,
1992; Gabriel et al., 2004). Global prevalence o
cardiovascular risk (LDLc � 160 mg/dl) was found
in 10.7% of the studied population while 26.4% was
at moderate risk (159 mg/dl � LDLc � 130 mg/dl).

Mean TG levels were 137.7 � 18.8; 136 � 17.4 for
the F group and slightly lower for M group 138.8 �
19.4 (p � 0.30). These values are slightly lower than
those reported in the Cardiovascular Health Study
(140 � 75 mg/dl for M and 139 � 69 mg/dl for F)
(Ettinger et al., 1992) but higher than values reported
for other national studies in the elderly population
(Gabriel et al., 2004; Lasheras-Mayo et al., 1999). TG
concentrations were lower with increasing age (p �
0.0001). Hypertrigliceridemia (TG � 200mg/dl) was
found only in 0.5% of the studied population. The
National Cholesterol Education Program Adult
Treatment Panel III (NCEP, 2001) suggests a cut point
of 150 mg/dl for defining elevated levels of TG. In the
present study 17.5% population was over this limit.

3.2. Age, sex and blood pressure

Mean SBP (Table 3 and 4) was 148.0 � 13.5 (M
148.411 � 3.4 and F 147.62 � 13.5). Mean DBP
was 77.1 � 6.3 (M 77.26 � 6.0 and F 77.05 � 6.6).
No significant differences were found between
sexes. Hypertension (HTA) is a very common
problem in older persons. The Framingham study
showed that age is a risk factor for developing
hypertension. The most common form of HTA in
older persons is the isolated systolic hypertension
(Kannel, 1996).

It has been reported that 35% of the Spanish
adults have HTA, while the percentage increase to

40% in the middle ages and up to 60% in the elderly
(� 60 year) (Banegas et al., 2006). In this study the
prevalence of HTA was 71.6% (73% of men and
70% of women) according to the criteria of ESH-
ESC (2007). 30.8% of men and 25.3% of women
had SBP � 130 mmHg. The Epicardian study
stated that the prevalence of hypertension in the
Spanish population over 65 years was 68% (Gabriel
Sánchez et al., 2004). Its is known that mean
systolic and diastolic blood pressures rise with
advancing age up to the sixth decade of life,
whereupon systolic blood pressure continues to
increase and diastolic pressure starts to decline
(Fagard, 2002). We did not found this tendency in
the studied group. Previous epidemiological studies
have reported a positive correlation between
hypercholesterolemia and other cardiovascular risk
factors, as blood pressure (Banegas et al, 1993).
We explored the correlations between SBP and
serum lipids and we found a significant positive
correlation (p � 0.05) with LDLc and TC and
negative with HDLc.

3.3. The Modified Mediterranean Diet Score
(MMDS) and the relation with serum lipids

Table 5 shows various descriptive characteristics
of de Modified Mediterranean Diet Score (MMDS)
as derived from its evaluation in the elderly people
included in this study by sex and age. The mean
dietary score was similar for men and women with a
mean value of 30.7 � 2.8 [30.8 � 2.5 for F and 30.4
� 3.2 for M (p � 0.18)], which represents 60.6% �
6.9 of adherence to the Mediterranean diet. In
relation to the frequency of consumption of groups
of foods, daily consumption was reported for olive oil
by 80% of participants, non refine cereals by 89%,
legumes by 62% and fruits by 75% of participants.
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Table 5
Descriptive characteristics of the Modified MediterraneanDiet Score 

(MMDS) in the Sierra de Huelva study

Age group/sex MMDS sd Variance Maximum Maximum

1 29.3 3.0 9.3 18.0 35.0
F 29.7 2.7 7.1 23.5 34.5
M 28.7 3.4 11.5 18.0 35.0

2 31.3 2.3 5.3 24.0 37.0
F 31.3 2.1 4.2 26.5 36.0
M 31.3 2.6 6.8 24.0 37.0

3 32.4 2.0 3.8 25.5 36.5
F 32.3 2.1 4.6 25.5 35.5
M 32.6 1.7 2.8 29.5 36.5

4 29.8 2.4 5.8 22.0 34.5
F 29.9 1.9 3.5 26.0 32.5
M 29.8 3.0 9.0 22.0 34.5

5 31.8 2.0 4.1 28.0 37.0
F 31.6 2.1 4.2 28.0 37.0
M 32.2 2.0 4.0 29.0 34.5

6 29.4 3.0 9.3 26.0 33.5
F 30.1 3.2 10.4 26.0 33.5
M 27.8 2.5 6.1 26.0 29.5

All Groups 30.7 2.8 7.9 18.0 37.0



Daily consumption of vegetables was reported by
32% and 60% reported consumption 4-6/week. In
relation to rich protein-food groups, fish was
consumed only once a week by 87% of participant,
while lamb meat was reported to be consumed 2-
3/week by 48%, and once a week by 39%, 81%
reported to eat poultry once a week. It is relevant
that 78% of the participants reported a high pig-
meat and derived products consumption of 4-
6/week. We explored the correlation between serum
lipids and the different food groups. Pig meat
consumption was negatively correlated with TC and
LDLc, and positively with HDLc. Egg consumption
was positively correlated with TC, LDLc and
TC/HDLc and negatively with HDLc and TG.

It has been suggested that the overall dietary
patterns and not single nutrients should be studied,
since food items might have a synergistic and
antagonistic effect on health. In order to find the
association between the dietary pattern and the
serum lipid profile we explore the correlation
between the MMDS and lipid levels. We found
significant (p � 0.05) negative correlation between
the MMDS and TG, which indicate that higher
adherence to the Mediterranean diet, as evaluated
by the MMDS, are related to lower TG levels.

4. CONCLUSIONS

Taking into account the serum lipid profile of the
studied population in comparison with data from
other Spanish populations, we can state a lower
risk of CVD as well as a higher life expectancy. The
population showed a high adherence to the
Mediterranean diet. Further studies are needed to
establish the influence of local Iberian pig meat
products consumption and life style on CVD risk
factors.
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