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■ Summary Background Socio-
economic status greatly affects
cardiovascular risk factors and
lifestyle. Aim of the study To
analyse the relationship between
socioeconomic status and both car-
diovascular risk factors and behav-
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ioural variables. Methods The pres-
ent random sample of 838 men 
and 910 women of the 25 to 74 year
old general population of Gerona
according to the 1991 census, in-
cluded cardiovascular risk factor
measurements (total cholesterol,
LDL cholesterol, HDL cholesterol,
triglycerides, glycaemia, systolic
blood pressure, diastolic blood
pressure, body mass index, waist to
hip ratio, and waist circumfer-
ences) and evaluation of dietary
habits, alcohol consumption, smok-
ing, and leisure-time physical ac-
tivity with corresponding ques-
tionnaires. Results In this study, we
used lifestyle factors (leisure-time
physical activity, tobacco consump-
tion, and alcohol drinking habits)
in addition to dietary habits to de-
termine whether changes in these
factors correlate with the socioeco-
nomic status, classified as degree of
educational level, in a representa-
tive Spanish Mediterranean popu-
lation. Multiple linear regression
analysis adjusted for several con-
founders revealed a direct associa-
tion of LDL-cholesterol (p = 0.03)

and body mass index (p = 0.02)
with low levels of educational sta-
tus in men and women, respec-
tively. A higher educational status
was directly (p = 0.04) related to
the smoking status in women. The
two composite dietary scores, indi-
cating overall dietary quality and
cardiovascular protecting proper-
ties, were not associated with low
socioeconomic status in our popu-
lation. Conclusion Dietary habits,
alcohol drinking, and leisure-time
physical activity seems not to be
affected by educational status in ei-
ther gender. This finding might
partially explain the relationship
between cardiovascular risk factors
and socioeconomic status in our
population. The importance of cul-
tural values in the rural area of the
Spanish province seems to be the
stronger factor compared with ed-
ucation.

■ Key words educational level –
SES – cardiovascular risk factors –
lifestyle – nutrient intake –
Mediterranean diet
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Relationship of socioeconomic status with
cardiovascular risk factors and lifestyle in a
Mediterranean population

Introduction

Scientific evidence suggests that there are inequalities in
the health status of the population as a result of their so-
cioeconomic status [1–3]. Although a causal relation-

ship between socioeconomic status and health is as-
sumed, the mechanisms are still largely unclear. How-
ever, behavioural factors such as dietary habits, physical
activity, and tobacco and alcohol consumption seem to
play important roles. A strong and consistent relation-
ship between socioeconomic status and risk factors has
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been found for the level of education [4] and it has also
been shown that education may be the most important
single predictor for lifestyle [5, 6].

One of the major challenges of health policy is the re-
duction of the incidence of cardiovascular disease. In
many industrialised countries, inverse associations be-
tween socioeconomic status and almost all cardiovascu-
lar risk factors has been observed [7]. Tobacco smoking,
excessive alcohol drinking, low physical activity,and un-
healthy eating habits were directly associated with an in-
creased risk of coronary heart disease (CHD). Moreover,
these behavioural factors were also inversely related to
socioeconomic status [4, 8, 9].

There is general consensus in considering unhealthy
diets a key factor in the progression of coronary heart
disease [10–12]. Recent studies suggested that there are
differences in the daily intake of micro- and macronu-
trients among groups of different socioeconomic status
in the United States and North Europe. Less educated
people have higher intakes of total and saturated fat and
consume lower amounts of fibre and vitamins with an-
tioxidant activity [13–16].These dietary habits may con-
tribute to a higher CHD mortality [17]. Several scientific
studies concluded that the Mediterranean diet is an im-
portant factor for the low incidence and mortality of
CHD found in this region [18].

Lifestyle factors like leisure-time physical activity,
smoking, alcohol drinking, and dietary habits may me-
diate the association between socioeconomic status and
cardiovascular risk factors. However, there are few avai-
lable data on leisure-time physical activity, smoking,
and dietary- and alcohol drinking habits, and cardio-
vascular risk factors among different groups of socio-
economic status, determined in the same population.
Therefore, the aim of the present study was to investigate
the relationship of socioeconomic status, characterised
by educational level, with cardiovascular risk factors
and behavioural variables in a representative population
of the Mediterranean region.

Subjects and methods

■ Subjects

Non-institutionalised Spanish men and women between
the ages of 25 and 74 participated in a cross-sectional
population-based study conducted in the province of
Gerona from September 1994 to January 1996. The
Gerona province is located at the Northeast of the Cat-
alonia region and has one of the highest standards of liv-
ing in Spain. This region is characterised by its predom-
inantly rural population. Details of the survey methods
have been previously described [19]. In brief, 3,000 sub-
jects were randomly selected from the general popula-
tion of Gerona, according to the 1991 census. After ex-
cluding census errors, 2,404 eligible subjects remained:
1,748 (72.7 %) agreed to participate. Information of di-
etary intake was available from 1577 subjects. The pro-
tocol of the study was approved by the Ethics Commit-
tee of the Institut Municipal d’Investigació Mèdica, and
all subjects gave written informed consent before enter-
ing in the study.

■ Methods

The sampling was stratified according to the years of
schooling. Maximum level of education attained was
elicited and for analysis purpose recorded as less than
primary school (illiterate and less than 8 years of school-
ing), primary school (8 years of schooling), secondary
school (9 to 12 years of schooling), and more than sec-
ondary school (more than 12 years of schooling) (Table
1). Information on education was missing from 48 sub-
jects. All interviews and physical examinations were
conducted by trained medical personnel.

Blood samples were obtained after a 14-hour fast.
Serum was immediately frozen at –120 °C in liquid ni-
trogen for transportation and stored at –80 °C for final
conservation. Total cholesterol and high-density
lipoprotein (HDL) cholesterol were analysed by stan-
dardised enzymatic methods. Low-density lipoprotein
(LDL) cholesterol was calculated by the Friedewald

Less than Primary school Secondary school More than
primary school secondary school

Men
Number of participants 83 144 277 219
Age (years) 59±10 51±14 52±13 45±14
Years of education < 8 8 9–12 > 12

Women
Number of participants 116 140 289 231
Age (years) 58±12 49±13 51±13 45±14
Years of education < 8 8 9–12 > 12

Table 1 Main characteristics of participants accord-
ing to educational status
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equation. Interassay coefficients of variation were
2.47 %, 4.46 % and 3.20 % for total cholesterol and HDL
cholesterol, respectively. External quality assessment
was performed with EQA-WHO (World Health Organi-
sation, Prague, Czech Republic).

Blood pressure determination was performed using
a periodically calibrated mercury sphygmomanometer.
The operator followed a certification process in the mea-
surement technique at central laboratory and all deter-
minations were made by the same person. A cuff
adapted to upper arm perimeter (young, adult, obese)
was selected for each participant, who was seated with
the arm palm upwards and elbow resting on the table.
Radial pulse was taken for 30 seconds. Measurements
were performed after 5 minutes rest to avoid possible al-
terations produced by anxiety or the exercise. Systolic
blood pressure was recorded at the start of Korotkoff
phase I and diastolic at the start of Korotkoff phase V.
Two measurements were taken: the interval between the
first and second was at least 20 minutes. The value used
was the arithmetic mean of both determinations.

A precision scale of easy calibration was used for
weight measurement. Readings were rounded to 200 g.
Individuals wore underwear. Height was measured in
the standing position and measurements rounded to
0.5 cm. Body mass index (BMI) was determined as
weight divided by squared height (kg/m2). Waist
perimeter was measured by locating the lower costal rib
and the iliac crest, in the narrowest zone, in the supine
decubitus and horizontal positions; measurement was
taken with a tape measure in centimetres and rounded
to 0.5 cm. Waist and hip perimeters were obtained tak-
ing the maximum circumferential length of the buttocks
in centimetres, with the subject standing, rounded to
0.5 cm. The quotient between both measurements con-
stitutes the waist/hip index.

Leisure-time physical activity was measured by the
Minnesota physical leisure-time questionnaire, which
has been previously validated for Spanish men and
women [20, 21]. An estimation of energy expenditure in
total leisure-time physical activity was obtained, also an
estimation of energy expenditure in light- to moderate-
intensity physical activity (≤ 6 Met) and in high-inten-
sity leisure-time physical activity (≥ 6 Met). One Met
corresponds to the energy expenditure during rest,
about 3.5 ml O2 · kg–1 · min–1 or broadly equivalent to 1
kcal · kg–1 · min–1 in adult subjects [22].

Food intake was reported on a validated 72-h recall
questionnaire  [23] that was conducted by a trained in-
terviewer. Participants were requested to describe pre-
cisely their food and non-alcoholic beverage intake dur-
ing the previous three days. Each food listed was
characterised by a full description of the usual serving
size. Energy consumption and nutrient intake were cal-
culated with the software Diet Analysis Nutritionist IV
(N Squared Computing,San Bruno,CA).The database of

this software includes 9,879 food items complemented
with items from Spanish food composition tables.

Two “a priori” composite dietary scores were created.
The first score based on recommended intakes [24, 25]
of dietary protein, fibre, folate, vitamin C, vitamin E, ri-
boflavin, niacin, cobalamine, pyridoxine, retinol, thi-
amine, magnesium, iron, selenium, zinc, copper, satu-
rated fatty acids (expressed in percentage of energy
intake), and cholesterol was computed. The score was
calculated according to compliance of the dietary rec-
ommendations of these dietary variables. Meeting and
not meeting the nutrient intake recommendation was
coded as 1 and 0, respectively. The resulting score
indicates the overall dietary quality and ranged from 0
to 18. The second composite dietary score based on
intakes of dietary fibre, folate, vitamin C, β-carotene,
vitamin E, saturated fatty acids, cholesterol, and sodium
was computed. The score included nutrients associated
with cardiovascular disease and was calculated accord-
ing to the tertile distribution of these dietary variables.
Lowest tertile was coded as 0, medium as 1, and highest
as 2 for dietary fibre, folate, vitamin C, β-carotene,
vitamin E, whereas highest tertile was coded as 0,
medium as 1, and lowest as 2 for cholesterol, saturated
fatty acids and sodium, respectively.Values of tertile dis-
tribution of all dietary components were calculated. The
resulting dietary cardiovascular health score ranged
from 0 to 16.

Information on smoking and alcohol drinking habits
of the participants were obtained by a structured inter-
view. Participants were categorised as people who had
never smoked, former smokers, and current smokers.
The latter were classified according to the number of
cigarettes smoked per day (moderate smokers: less than
20 cigarettes/day; heavy smokers: equal or more than 20
cigarettes/day). Current alcohol intake was recorded
separately by asking participants how many glasses of
wine, bottles of beer, and drinks or shots of brandy or
similar beverages, were consumed during the previous
week. Average daily alcohol intake was calculated.

■ Statistical analysis

Analysis of co-variance (ANOVA) was used to estimate
dietary intake, leisure-time physical activity, and to-
bacco smoking and alcohol drinking habits according to
educational level. A post hoc Bonferroni correction for
multiple comparisons was carried out to determine dif-
ferences in nutrient intake among groups and between
sexes.

Age adjusted linear regression analysis was carried
out to evaluate the association of educational status (as
the independent variable; 4 = less than primary school,
3 = primary school, 2 = secondary school, and 1 = more
than secondary school) with cardiovascular risk factors
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(as the dependent variables: total cholesterol, HDL cho-
lesterol, LDL cholesterol, triglycerides, glycaemia, sys-
tolic blood pressure,diastolic blood pressure,body mass
index, waist to hip ratio, and waist circumferences) and
behavioural variables (as the dependent variables:
smoking status, alcohol drinking, leisure-time physical
activity, and diet). Multiple linear regression adjusted
models were fitted to determine whether the cardiovas-
cular risk factors and behavioural variables were inde-
pendently related to educational level. For this purpose
we adjusted all models including cardiovascular risk
factors, for leisure time physical activity (kcal, continu-
ous), smoking (non-smokers, former smokers, mode-
rate smokers, and heavy smokers, categorical), alcohol
drinking (in gram, continuous), body mass index (in
units, continuous) and diet (diet quality score in units,
continuous). Behavioural variables were mutually ad-
justed in multiple linear regression analysis to deter-
mine the independent relationship between educational
status and these variables.Analyses of the data were con-
ducted using SPSS for Windows (version 9.0) statistical
software package (SPSS Inc, Chicago, IL). In all statisti-
cal tests performed P values of < 0.05 were considered
significant.

Results

In Table 1, the main characteristics of participants ac-
cording to educational status are summarised. Informa-
tion on the educational status was available from 736
men and 793 women. Most participants attended at least
secondary school or more than secondary school. There
was no general difference between men and women in
the educational level. However, more women than men
had less than eight years of education.

Main characteristics of male and female study par-
ticipants are shown in Table 2. Generally, there were no
differences in age or body mass between men and
women. Male subjects had higher triglyceride, total cho-
lesterol, LDL cholesterol, glycaemia, systolic blood pres-
sure, diastolic blood pressure, leisure-time physical ac-
tivity, and lower HDL levels than females (Table 2). They
also had higher body mass index, waist to hip ratio and
waist circumferences.More men than women consumed
alcohol, and the daily alcohol intake was higher in men.
The same was seen for smoking habits: significantly
more men than women reported tobacco use, and
among users, men consumed more than double the
number of cigarettes per day than women (Table 2).

Energy consumption and energy adjusted nutrient
intake among groups of different educational status are
presented in Table 3. There was a significant increase of
saturated fatty acid intake, expressed as percentage of
energy consumption, and cholesterol in women with in-
creasing educational levels (p = 0.04 and p = 0.02 for

men and women, respectively). A significant increasing
and decreasing linear trend of cholesterol and unsatu-
rated fat intake, respectively, across increasing levels of
educational status was observed in men (Table 3).

The behavioural variables, physical activity, tobacco
smoking and alcohol drinking habits as they relate to
the educational levels are shown in Table 4. No diffe-
rences in these lifestyle factors were observed among
subjects of different educational levels. The highest
prevalence of tobacco consumption was observed in
women with highest educational level, although not sta-
tistically significant (Table 4).

Age adjusted linear regression analysis revealed a di-
rect association of educational status with LDL choles-
terol in men, and with body mass index, and systolic and
diastolic blood pressures in women (Table 5). The rela-
tionships between socioeconomic status and LDL cho-
lesterol in men, and body mass index in women re-
mained significant after adjusting for several
confounders including lifestyle variables (Table 6). In
contrast, statistical significance disappeared for the as-
sociation of socioeconomic status and blood pressures
(Table 6).

Discussion

This study sought to investigate the relationship of so-
cioeconomic status with lifestyle and cardiovascular

Table 2 Characteristics of the study population by sex. Values are mean (s. d.) or
percentage

Men Women
n = 765 n = 812

Age (years) 50.8±13.9 50.2±13.7

BMI (kg/m2) 26.6±4.1 26.5±4.8

Waist circumferences (cm) 94.8±11.1 85.5±12.4

Waist to hip ratio (unit) 0.92±0.08 0.82±0.08

Total cholesterol (mg/dl) 223.4±43.8 222.6±46.2

LDL cholesterol (mg/dl) 151.9±39.4 146.7±41.5

HDL cholesterol (mg/dl) 47.4±13.9 57.1±14.4

Triglycerides (mg/dl) 125.7±102.6 95.8±49.4

Systolic blood pressure (mm/Hg) 133.2±19.1 129.0±21.2

Diastolic blood pressure (mm/Hg) 79.2±10.8 75.2±12.0

Glycaemia (mg/dl) 79.2±10.8 75.2±12.0

Leisure-time physical activity (MJ) 6.11±5.97 3.65±3.63

Current smoker (%) 34.4 16.0

Cigarettes consumption of current 16.9±12.9 13.0±9.2
smoker (units/day)

Current alcohol consumers (%) 78.1 41.3

Alcohol intake of consumers 50.9±40.5 22.5±18.5

All parameters with the exception for age and BMI were statistically significantly
different p < 0.05 between genders
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risk factors. Interestingly, only LDL cholesterol in men
and body mass index in women were independently re-
lated to lower levels of socioeconomic status in our pop-
ulation. In contrast to findings of previous studies un-
healthy dietary habits, low leisure-time physical activity,
smoking and high consumption of alcohol were not
linked to low socioeconomic status.

In general, socioeconomic status is based on educa-
tion, occupation and income. It has been shown that ed-
ucational status usually was the most consistent and re-
liable measurement in predicting health behaviour [5,
6]. Compared to occupational status and income, educa-
tional level has the advantage that it can be applied to all

subjects and is less susceptible to economic constraints
[6].

Coronary heart disease is a multifactor disease and
one of the most serious health concerns in the industri-
alised world. Several cardiovascular risk factors were re-
lated to socioeconomic status that in turn might par-
tially explain the higher incidence, prevalence and
cardiovascular mortality in the lower social classes [7,
26, 27]. Surprisingly, and in contrast to findings of pre-
vious studies [26, 28], only LDL cholesterol in men, and
body mass index and systolic and diastolic blood pres-
sures in women increased statistically significant with
lower levels of socioeconomic status. Most importantly,

Table 3 Average daily energy consumption and selected nutrient (adjusted for energy consumption) intake by gender and educational status

More than Secondary Primary Less than P for
secondary school school school primary school linear trend

Men
Energy (MJ) 9.76* 9.42 9.71 8.97 0.02
Carbohydrates (%)a 43.1 43.2 42.8 42.5 NS
Protein (%)a 21.6 21.7 21.9 21.7 NS
Fat (%)a 35.3 35.1 35.3 35.7 NS
Saturated fat (%)a 12.0 11.7 11.6 11.7 NS
Unsaturated fat (%)a 23.2 23.5 23.8 24.1 0.04
Cholesterol (mg) 444.2 417.9 426.1 403.3 0.02
Fibre (g) 17.6 16.8 17.9 17.0 NS
Thiamine (mg) 2.06 2.03 2.08 1.93 NS
Vitamin C (mg) 154.3 145.9 157.0 156.2 NS
Folate (µg) 276.1 271.2 289.6 286.8 NS
Sodium (mg) 2437 2341 2354 2303 NS
Magnesium (mg) 380.4 378.5 382.5 376.5 NS
Iron (mg) 18.6 18.6 18.5 18.5 NS
Diet quality score (unit)b 12.2 12.2 12.6 12.2 NS
Dietary cardiovascular health score (unit)C 7.7 7.9 8.3 8.2 NS

Women
Energy (MJ) 8.9*† 8.39 8.81 8.28 0.03
Carbohydrates (%)a 42.2 42.7 42.3 43.0 NS
Protein (%)a 22.1 22.3 22.1 21.1 NS
Fat (%)a 35.7 35.0 35.6 35.1 NS
Saturated fat (%)a 12.3* 12.0 12.0 11.6 0.001
Unsaturated fat (%)a 23.3 23.0 23.6 23.6 NS
Cholesterol (mg) 414.3 393.1 407.3 376.1 0.001
Fibre (g) 17.7 17.1 18.2 17.4 NS
Thiamine (mg) 1.74 1.78 1.78 1.72 NS
Vitamin C (mg) 171.8 167.8 172.9 157.2 NS
Folate (µg) 295.4 275.0 295.5 288.8 NS
Sodium (mg) 1956 1949 1956 1905 NS
Magnesium (mg) 363.5 355.1 359.4 348.4 NS
Iron (mg) 16.1 15.8 16.1 15.7 NS
Diet quality score (unit)b 13.5 13.3 13.4 13.4 NS
Dietary cardiovascular health score (unit)C 8.0 7.8 8.3 8.2 NS

* p < 0.05 between more than secondary school and less than primary school
† p < 0.05 between more than secondary school and secondary school
a Percentage of total energy intake
b Composed of recommended intakes of protein, thiamine, riboflavin, pyridoxine, cobalamine, retinol, fibre, vitamin C, vitamin E, folate, magnesium, iron, selenium, zinc,
copper, cholesterol, and saturated fatty acids (range: 0–18)
c Composed of tertiles of dietary intakes of fibre, vitamin C, vitamin E, folate, and β-carotene, cholesterol, saturated fatty acids, and sodium (range: 0–16)
NS not significant
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Table 4 Age-adjusted behavioural variables according to educational status

More than Secondary Primary Less than P for linear trend
secondary school school school primary school

Men
LTPA (kcal) 352.8 382.4 348.4 304.7 NS
Moderate-intensity LTPA (kcal) 227.8 261.9 252.1 194.0 NS
High-intensity LTPA (kcal) 125.2 119.7 96.3 110.6 NS
Alcohol drinking (%) 78.2 78.1 83.4 72.2 NS
Heavy alcohol drinkers (%)a 31.1 37.4 36.9 36.7 NS
Alcohol intake (g/d) 35.6 40.5 40.8 43.2 NS
Alcohol (g/d) intake of consumers 47.6 52.0 49.2 60.1 NS
Smokers (%) 35.5 28.4 35.8 31.1 NS
Alcohol intake (g/d) from wine consumption 38.1 40.1 35.2 49.3 NS

among non abstainers
Cigarettes smoked (units/d) 6.7 4.3 6.3 6.6 NS
Cigarettes smoked (units/d) among consumers 17.7 14.9 16.4 22.6 NS

Women
LTPA (kcal) 197.7 201.8 211.8 216.9 NS
Moderate-intensity LTPA (kcal) 136.4 132.6 146.3 156.6 NS
High-intensity LTPA (kcal) 61.3 69.3 65.5 60.3 NS
Alcohol drinking (%) 45.0 39.5 46.7 36.5 NS
Heavy alcohol drinkers (%)a 15.4 11.7 15.0 9.9 NS
Alcohol intake (g/d) 10.0 8.6 11.2 7.5 NS
Alcohol (g/d) intake among consumers 22.1 21.9 23.7 20.4 NS
Smokers (%) 21.7 11.8 17.4 14.0 NS
Alcohol intake (g/d) from wine consumption 19.9 19.2 20.8 18.0 NS

of alcohol consumers
Cigarettes smoked (units/d) 3.0 1.6 2.2 1.8 NS
Cigarettes smoked (units/d) among consumers 14.1 11.6 12.6 12.4 NS

a alcohol consumption of men > 40 g, alcohol consumption of women > 25 g/d
NS not significant; LTPA leisure-time physical activity

Table 5 Age adjusted association of cardiovascular risk factors and behavioural variables with educational status1 by gender

Men Women

Dependent variables r2 B SD p r2 B SD p

Total cholesterol 0.024 3.464 1.766 0.050 0.171 1.585 1.560 0.310

LDL cholesterol (mg/dl) 0.025 3.562 1.598 0.026 0.140 2.109 1.432 0.141

HDL cholesterol (mg/dl) 0.001 –0.508 0.569 0.372 0.008 –0.974 0.534 0.069

Triglycerides (mg/dl) 0.006 0.001 0.009 0.928 0.104 0.009 0.007 0.166

Glycaemia 0.055 0.434 1.035 0.675 0.013 0.118 0.627 0.851

Systolic blood pressure (mmHg) 0.237 1.184 0.665 0.075 0.422 1.534 2.282 0.009

Diastolic blood pressure (mmHg) 0.050 0.253 0.423 0.550 0.279 0.875 0.373 0.019

BMI (kg/m2) 0.020 –0.129 0.164 0.432 0.128 0.501 0.163 0.002

Waist circumferences (cm) 0.092 0.445 0.426 0.296 0.216 0.787 0.402 0.050

Waist to hip ratio (unit) 0.144 0.005 0.003 0.067 0.115 0.002 0.003 0.464

Smoking 0.027 –0.035 0.042 0.398 0.199 –0.054 0.030 0.067

Alcohol consumption (g/d) 0.005 1.813 1.672 0.278 0.008 –0.327 0.592 0.581

Leisure-time physical activity (kcal)* 0.016 –0.026 0.019 0.171 0.005 0.008 0.018 0.672

Diet quality score (unit)a 0.207 –0.084 0.066 0.207 0.106 –0.063 0.059 0.282

Dietary cardiovascular health score (unit)b 0.169 –0.160 0.134 0.233 0.107 –0.094 0.199 0.430

a Composed of recommended intakes of protein, thiamin, riboflavin, pyridoxine, cobalamine, retinol, fibre, vitamin C, vitamin E, folate, magnesium, iron, selenium, zinc,
copper, cholesterol, and saturated fatty acids (range: 0–18)
b Composed of tertiles of dietary intakes of fibre, vitamin C, vitamin E, folate, and β-carotene, cholesterol, saturated fatty acids, and sodium (range: 0–16)
* log transformed
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only the mentioned relationships for LDL cholesterol
and body mass index remained significant after adjust-
ing for diet and other lifestyle variables. This was not the
case for systolic and diastolic blood pressures. This in-
dicates that the association of socioeconomic status
with systolic and diastolic blood pressures might be me-
diated through lifestyle variables.

Socioeconomic variation in leisure-time physical ac-
tivity, a protective factor for CHD, has been well docu-
mented over the past years. Evidence indicates that peo-
ple from lower socioeconomic groups spent less time in
leisure physical activity than higher socioeconomic
groups [29]. Furthermore, low leisure-time physical ac-
tivity is often associated with other unhealthy lifestyle
factors like smoking and alcohol drinking [8, 30]. In the
present study, and in contrast to previously published
data [29], subjects of lower socioeconomic level engaged
in leisure-time physical activity not significantly diffe-
rent than higher socioeconomic groups. This lack of dif-
ferences and the inverse relationship between leisure-
time physical activity and several cardiovascular risk
factors like low HDL cholesterol levels and obesity
[31–33], might partially account for the CHD risk profile
observed in our population.

Smoking and alcohol drinking habits have been
shown to be different among groups of socioeconomic
status [34, 35]. Recently, we had been shown that smok-
ing was related to a worse lipid profile in our population
[36]. However, in the present study, neither smoking nor
alcohol drinking was related to socioeconomic status in
men, nor either gender, respectively. Interestingly,
smoking was inversely associated with socioeconomic
status in women. This pattern reflects a trend observed
in other western countries several years ago [37], and
starting with some delay in Spain.

Diet has a mayor role to play in the prevention of the
leading causes of mortality and morbidity in the west-
ern societies such as CHD and cancer.Several studies in-
dicate that dietary patterns are different among groups
of educational status [13–16]. Intakes of total- and satu-
rated fat were directly related to socioeconomic status,
whereas dietary fibre, mineral and vitamin consump-
tion revealed an inverse association [14–16]. However,
all of these studies were conducted in North Europe. The
Mediterranean diet has been associated with healthy
lifestyle and a lower risk of CHD. Dietary habits in the
Mediterranean population forms part of their tradition;
however, there is little information on how socioeco-

Table 6 Association of cardiovascular risk factors and behavioural variables with educational status, adjusted for confounders, by gender

Men Women

Dependent variables r2 B SD p r2 B SD p

Total cholesterol (mg/dl)a 0.078 3.372 1.969 0.087 0.189 2.225 1.762 0.207

LDL cholesterol (mg/dl)a 0.055 3.903 1.795 0.030 0.155 2.492 1.625 0.126

HDL cholesterol (mg/dl)a 0.104 –0.777 0.608 0.202 0.066 –0.958 0.581 0.100

Triglycerides (mg/dl)a, * 0.069 –2.170 4.034 0.591 0.162 2.971 1.940 0.126

Glycaemia 0.096 –2.038 1.063 0.056 0.037 0.228 0.624 0.715

Systolic blood pressure (mm/Hg) 0.267 1.270 0.666 0.057 0.464 0.695 0.581 0.232

Diastolic blood pressure (mm/Hg) 0.089 0.550 0.458 0.230 0.342 0.594 0.407 0.145

BMI (kg/m2)b 0.053 –0.252 0.181 0.164 0.140 0.426 0.183 0.020

Waist circumferences (cm)b 0.124 0.164 0.443 0.712 0.236 0.556 0.437 0.203

Waist to hip ratio (unit)b 0.177 0.006 0.003 0.068 0.140 0.001 0.003 0.812

Smokingc 0.057 –0.059 0.046 0.196 0.217 –0.064 0.032 0.040

Alcohol consumption (g)d 0.045 2.866 1.781 0.108 0.035 0.279 0.655 0.671

Leisure-time physical activity (kcal)e * 0.041 –0.031 0.019 0.112 0.016 0.014 0.018 0.456

Diet quality score (unit)f 0.237 –0.089 0.072 0.215 0.122 –0.095 0.066 0.151

Dietary cardiovascular health score (unit)g 0.203 –0.196 0.147 0.183 0.118 –0.123 0.133 0.355

a Adjusted for age, leisure-time physical activity, body mass index, smoking, alcohol drinking, and diet (dietary quality score)
b Adjusted for age, leisure-time physical activity, smoking, alcohol drinking, and diet (dietary quality score)
c Adjusted for age, leisure-time physical activity, body mass index, alcohol drinking, and diet (dietary quality score)
d Adjusted for age, leisure-time physical activity, body mass index, smoking, and diet (dietary quality score)
e Adjusted for age, alcohol drinking, body mass index, smoking, and diet (dietary quality score)
f Composed of recommended intakes of protein, thiamine, riboflavin, pyridoxine, cobalamine, retinol, fibre, vitamin C, vitamin E, folate, magnesium, iron, selenium, zinc,
copper, cholesterol, and saturated fatty acids (range: 0–18); adjusted for age, leisure-time physical activity, body mass index, smoking, alcohol drinking, and energy con-
sumption (kcal)
g Composed of tertiles of dietary intakes of fibre, vitamin C, vitamin E, folate, and β-carotene, cholesterol, saturated fatty acids, and sodium (range: 0–16); adjusted for age,
leisure-time physical activity, body mass index, smoking, alcohol drinking, and energy consumption (kcal)
* log transformed
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nomic differences influenced diet in this region. Agudo
and colleagues [38] found little differences in the veg-
etable and fruit consumption in Spain among different
groups of educational level. The adherence to a Mediter-
ranean dietary pattern was not influenced through edu-
cational level in subjects from north and southern Spain
[39]. Furthermore, there was no unhealthier nutrient in-
take pattern in low-educated female Italian women as
observed by D’Avanzo and colleagues [40]. In the pres-
ent study, diet quality, characterised through a compos-
ite score of recommended intakes of 16 nutrients, was
not affected by socioeconomic level. This was also ob-
served for a second composite dietary score, including
nutrients associated with CHD.Cultural values and pref-
erences, learned generation by generation, are playing
an important role in food consumption. Bredal and
Grunert [41] documented that nearly 70% of the Span-
ish population buy and eat only food they are familiar
with. In Spain,eating is considered a social event to meet
people and enjoy food. In Mediterranean regions, with
the exception of Islamic populations, wine consumption
is typical during meals and could be considered charac-
teristic for the Mediterranean diet. In our population,we
found no differences in the amount of wine consump-
tion among male and female alcohol consumers of dif-
ferent socioeconomic status. Interestingly,heavy alcohol
drinking was not associated with lower educational level
as observed by Droomers and colleagues [34]. A partic-
ular characteristic of the present Mediterranean region
was the rural character of a large part of their popula-
tion. Findings from previous studies suggested a ten-
dency to healthier dietary habits in European rural com-
pared to urban regions [42,43].One might speculate that
the rural character of a population conserved to a
greater extent traditional lifestyles than the urban coun-
terpart, and that the traditional Mediterranean lifestyle
is less influenced by socioeconomic inequalities.Dietary

and alcohol drinking habits do not seem to be affected
by educational level in the present population. Further-
more, the lack of differences in dietary and alcohol
drinking habits might also partially account for the ob-
served associations between cardiovascular risk factors
and socioeconomic status.

In fact, lifestyle variables like diet, physical activity,
smoking and alcohol drinking can be considered as in-
dicators of a healthy behaviour. Based on the absence of
significant differences of these variables among groups
of different educational levels, our study suggests that
men, and women with a lower socioeconomic status are
not prone to be a potential risk-enhancing behaviour.
However, because of the heterogeneous pattern of
lifestyle among Spanish Mediterranean regions, results
of the present study can only be considered specific for
our population of Gerona. Furthermore, the cross-sec-
tional design of the study cannot provide conclusive ev-
idence of causal relationship. More large epidemiologi-
cal studies, including not only cardiovascular risk factor
measurements but also dietary and other lifestyle as-
sessments are needed to address the complex relation-
ship of socioeconomic status with lifestyle and cardio-
vascular risk.

In conclusion,LDL cholesterol in men and body mass
index in women were independently and directly related
to lower levels of socioeconomic status. Leisure-time
physical activity, and dietary- and alcohol drinking
habits were similar among different groups of educa-
tional level. This fact might partially explain the associ-
ations between CHD risk factors and socioeconomic
status in our population.
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