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ABSTRACT

AIMS: To study the prevalence of cardiovascular risk factors in an urban population of
Malaga, Spain and its relationship with educational level.

METHODS: A cross-sectional study was performed with a random representative sample
of 2,270 individuals from the adult population (18-80 years) from a specific Health-Care
Centre in Malaga City. All participants underwent a clinical interview, including social-
demographic information, and a physical examination. A blood sample was also drawn.
RESULTS: The mean age of the participants was 43.6+15.6 years, and 57.6% had a low
educational level. The prevalence of cardiovascular risk factors was: smoking 27.7%,
hypertension 33.1%, diabetes 7.1% and dyslipidaemia 65.4%. Over 60% were either
overweight or obese, and 76.7% had a sedentary lifestyle. Except for smoking and a low
HDL cholesterol, the prevalence of the other cardiovascular risk factors increased with age.
A low educational level was associated with a higher prevalence of cardiovascular risk
factors, and this association was significant with regard to smoking, obesity, abdominal
obesity and hypertriglyceridaemia.

CONCLUSIONS: The population studied presents a high prevalence of cardiovascular risk
factors, especially dyslipidaemia and obesity. A low academic level was associated with an
increased prevalence of smoking, obesity and dyslipidaemia. People with a lower socio-
cultural level are a priority target for introducing policies to prevent and control

cardiovascular disease.

Keywords: Risk factors. Educational level. Epidemiology. Population.
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INTRODUCTION

Cardiovascular diseases (CVD) are the main cause of mortality in Spain, accounting
for 33% of all deaths. In terms of years of potential life lost, CVD are in third position,
behind tumours and external causes of mortality [1]. The health costs due to CVD in our
country were close to seven billion euros in 2003 [2]. Furthermore, the prevalence of
obesity, diabetes, hypertension and hypercholesterolaemia in Spain have all risen over the
past 20 years at an alarming rate [3]; this is likely to be reflected in a future increase in
cardiovascular morbidity and mortality. Consequently, due to the high social and economic
impact of CVD, these disorders represent one of the main priorities of health care policies.

Prevention strategies should be based on evidence from the understanding and
control of classic cardiovascular risk factors (CVRF). Given the magnitude of the problem,
studies in local populations are still justified to improve our overall information in this field
and to define priorities for action in specific populations. In Spain, two recent papers [4,5]
have brought together different cross-sectional studies in different Spanish geographical
areas to provide an overview of the epidemiology of CVRF in our country. The distribution
of cardiovascular morbidity and mortality is not uniform throughout Spain and Malaga is
among the Spanish provinces with higher rates of cardiovascular morbidity and mortality
[6]. Socioeconomic and cultural factors have been suggested to play a decisive role in the
geographical differences in health indicators [7].

Despite the high impact of CVD in the regions of southern Spain, like Andalusia, the
few cross-sectional studies examining the overall frequency of exposure to CVRF in
Andalusia were published over a decade ago [8,9], with more recent studies being local
and focusing on the rural population [10] or older people [11]. The aim of this study was to
determine the prevalence of several CVRF in the general adult population belonging to the

urban area of Malaga (Spain).
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MATERIAL AND METHODS

The IMAP study (Multidisciplinary Intervention in Primary Care) is a population-
based study designed with two aims: to establish the prevalence of the metabolic syndrome
(MS) in the urban population of Malaga and to study the effectiveness of three years of a
multidisciplinary intervention on diet and physical activity conducted in primary care to
reduce the prevalence of MS. To study the prevalence of MS, we designed a cross-
sectional epidemiological and analytical study in a representative random sample of the
adult population (18-80 years) assigned to the "Ciudad Jardin" Health Centre in Malaga
(29,818 persons). The methodology of this study has recently been published [12].

The education level was stratified into two categories: low (illiterate or primary
education) and high (secondary or university studies). We considered sedentary subjects to
be those who, in their free time, did not do any exercise equivalent to walking at a moderate
pace no more than 150 minutes weekly. Subjects were considered to be smokers if they
smoked or had smoked any type or amount of tobacco in the previous 6 months, ex-
smokers subjects who had quit smoking at least six months before the study and non-
smokers if they had never smoked.

The samples were analyzed in the reference hospital laboratory and biochemical
determinations were obtained by routine methods. Low density lipoprotein cholesterol (LDL-
c) was calculated using the Friedewald formula.

Abdominal obesity was diagnosed when the waist circumference was 294 cm in
men or >80 cm in women. Obesity was defined as mild, moderate-severe or morbid when
the BMI was 30-34.9 kg/m?, 35-39.9 kg/m? or 240 kg/m?, respectively. Blood pressure was
defined as optimal, normal and normal-high when the SBP and DBP were <120 and <80
mmHg, between 120-129 and / or 80-84 mmHg, and between 130-139 mmHg and/or 85-89
mmHg, respectively.

Subjects were considered to be diabetic if they had a previous diagnosis of
diabetes, if they were on pharmacological treatment for diabetes, or their fasting blood

glucose was =126mg/dL (7.0 mmol/L). Impaired fasting glucose (IFG) was defined as a
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fasting glucose of 100-125 mg/dL (5.6-6.9 mmol/L), both inclusive. Dysglycaemia was
defined as the presence of IFG or diabetes.

Dyslipidaemia was considered to be present if there was a prior diagnosis of this
process, if the patient was taking lipid-lowering drugs, or if the analytical concentrations of
total cholesterol = 200 mg/dL (5.2 mmol/L), LDL-c > 160 mg/dL (4.1 mmol/L), high density
lipoprotein cholesterol (HDL-c) <40 mg/dL (1.0 mmol/L) in men or <50 mg/dL (1.3 mmol/L)
in women, or the triglycerides > 200 mg/dL (2.3 mmol/L).

Cardiovascular disease was considered to be a previous history of ischaemic heart
disease (myocardial infarction, acute coronary syndrome, angina, or coronary
revascularization), cerebrovascular disease (stroke, transient ischaemic attack) or
peripheral arterial disease (intermittent claudication, revascularization or lower limb
amputation, or abdominal aortic aneurysm).

Statistical Analysis

Normality of quantitative variables was verified by the Kolmogorov-Smirnov test.
Qualitative variables are expressed as a percentage with a confidence interval of 95%. The
quantitative variables are shown as the mean and standard deviation or the median and the
25 and 75 quartiles in the case of a non-normal distribution. We used the Mann-Whitney
nonparametric test for comparison of quantitative variables in two independent groups. For
qualitative variables we used the Chi-square test, and 2x2 tables Fisher's exact test. In
order to evaluate the relationship between several CVRF (dependent variables) and level of
studies we applied a multivariate logistic regression model for sex and age range, adjusting
for confounding variables. We used SPSS version 12.0.

RESULTS

Of the total sample of 2,492 subjects, 154 (6.17%) were excluded for failing to fulfil
the inclusion criteria, 56 (2.24%) could not be located and 12 (0.48%) refused to participate
in the study. Thus, the final analysis comprised 2,270 persons.

The characteristics of the sample, overall and by sex, are shown in Table 1.
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A low educational level was present in 57.6% of the sample. Only 23.3% of the
subjects performed a heart-healthy physical activity (walking at least 150 minutes weekly).
The prevalence of smoking was 27.7%.

The mean BMI was in the range of overweight (26.9 + 5.1 kg/m?) and was higher in
men; 61.2% of the sample were overweight (38.3%) or obese (22.9%), and 2% had morbid
obesity. The prevalence of abdominal obesity was 55.8%.

Only 25.9% had optimal blood pressure. The population rate of hypertension was
33.1%, and 14.1% of the population had previously unknown hypertension.

The prevalence of dyslipidaemia was 65.4%; 47.2% of the patients had a total
cholesterol = 200 mg/dL (5.2 mmol/L) (11.2% of the population 2250 mg/dL (6.5 mmol/L)),
16.4% had LDL-c = 160 mg/dL (4.1 mmol/L) (41.3% had LDL-c = 130 mg/dL (3.4 mmol/L)),
7.1% had hypertriglyceridaemia 2200 mg/dL (2.3 mmol/lL) (18.4% had
hypertriglyceridaemia 2150 mg/dL (1.7 mmol/L)) and 25.3% had low HDL-c (<40 mg/dL (1.0
mmol/L) in men or <50 mg/dL (1.3 mmol/L) in women).

The prevalence of diabetes was 7.1% and of IFG it was 15.4%.

Analysis of the clustering of modifiable CVRF (hypertension, dyslipidaemia,
diabetes, abdominal obesity, smoking and sedentarism), showed that the percentage
of subjects with 0, 1, 2, 3, 4, 5 and 6 risk factors was 8.1%, 28.1%, 34.1%, 20.7%, 7.2%,
1.6% and 0.2%, respectively. The population prevalence of CVD was 4.1%.

The men had a higher prevalence of smoking, hypertension, hypertriglyceridaemia
and IFG, while the women had a higher frequency of physical inactivity and abdominal

obesity (p<0.001).

The prevalence of all CVRF increased with age, with the exception of smoking
which was predominant in men younger than 60 years and women younger than 50 years
of age (p<0.001). The highest rate of smoking was among men aged 40-59 years (41.2%).
In all age groups, smoking was more prevalent in men, except in the 30-39 year age group,

where it was higher in women (24.6% vs 25.3%; p<0.001).
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Above the age of 50 years, 82.4% of the population had abdominal obesity and
84.1% were overweight or obese. The prevalence of hypertension, dysglycaemia and
hypercholesterolaemia was 66.2%, 47.1% and 83%, respectively. In men the prevalence of
hypercholesterolaemia and low HDL-c was lower after the ages of 60 and 70 years,
respectively (p<0.005). The prevalence of hypertriglyceridaemia was reduced with effect
from the age of 70 years in both sexes (p<0.001).

Analysis of the prevalence of different CVRF by educational level showed that a low
level of studies was associated with a higher prevalence of CVRF (p<0.001), with the
exception of smoking and low HDL-c. When we adjusted for sex and age, a low level of
studies was associated with smoking, obesity and hypertriglyceridaemia, with odds ratios
(OR) (95% Cl) of 1.6 (1.3-1.9), 1.4 (1.1-1.8) and 1.7 (1.1-2.6), respectively. The prescription
of cardiovascular drugs (antihypertensive, lipid-lowering, antidiabetic, antiaggregant) was

also higher in subjects with a low educational level (p<0.001).

DISCUSSION

We found a high prevalence of CVRF in our study: 29.7% of the subjects had
three or more modifiable CVRF (hypertension, dyslipidaemia, diabetes, abdominal
obesity, smoking and/or sedentarism).

It is noteworthy that over 60% of the adults studied were overweight or obese, and
56% had abdominal obesity. These data are consistent with other studies performed in our
environment [10,11, 13, 14] and confirm that Andalusia has one of the highest obesity rates
as compared with the remaining regions of Spain [15]. Over recent decades Spain has
suffered a continuous increase in the prevalence of obesity [16] and has the highest child
and adolescent obesity rates in Europe [17]. In our study, a worrying fact is that 35.5% of

the population subgroup aged 18-29 years was overweight or obese.
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Clearly, behavioural patterns, largely determined by socioeconomic and cultural
factors, are critical in health indicators [7]. Consequently, the low level of studies in our
population should be a decisive factor in the elevated prevalence of overweight and
obesity, already highlighted by other Spanish authors [18].

The inactivity rate in our population, about 80%, was almost twice the Spanish mean
[19], with a particularly striking high percentage found among women. In Spain there is
significant geographic variation in the percentage of physically inactive persons, ranging
from 70% in Andalusia to 40% in the Basque Country [20], with the figures coinciding with
the distribution of obesity by Spanish Autonomous Communities. As with obesity, physical
inactivity during free time presents a clear social gradient [20], increasing with a decrease
in the educational level, a fact that we also noted in our environment.

About a quarter of the Spanish adult population smokes [19] and 16% of coronary
and cerebrovascular deaths in Spain are attributable to smoking [21]. Fortunately, recent
years have seen a reduction in the consumption of tobacco [22], but preventive measures
appear to be less effective in young women [20]. We found a higher rate of smoking in
younger subjects, and among those aged 30-39 years consumption was higher in women.
High smoking levels in young women have been highlighted in other studies in Spain
[20,22].

Mean levels of serum lipids (except HDL-c) are tending to increase in the general
Spanish population [3]. Our study agrees with others showing that the Andalusian
population has the highest levels of total cholesterol and LDL-c in Spain [3,4].

The rate of hypercholesterolaemia increases with age [3]. Thus, the lower rate of
hypercholesterolaemia (defined by the presence of LDL-c 2160 mg/dL (4.1 mmol/L) or the
use of lipid-lowering drugs) found in men above the age of 60 years could be explained by
a survivor bias or the lower indication for lipid-lowering drugs in advanced age [23]. A
reduction in the prevalence of hypertriglyceridaemia after the age of 70 years was also
observed, probably due to the lower rate of obesity in these age groups. Like other studies

[24], we found no age pattern in the prevalence of low HDL-c. Nor did we find any gender
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differences in the prevalence of the components of dyslipidaemia, except for
hypertriglyceridaemia, which was more common in men [11].

The prevalence of hypertension in Spain shows a tendency for a small increase in
relation to population aging and the obesity epidemic and at present is nearly 35% in the
adult Spanish population [3-5], reaching almost 70% in those aged 60-65 years [25]. Our
results are consistent with these data.

It has been estimated that 20% of deaths attributable to blood pressure in Spain
occur in subjects with normal or high-normal blood pressure [26]. In our population, only
38.7% of the adult population maintained optimal blood pressure. Although considerable
progress has been made over recent decades in the detection and control of hypertension
in Spain [27], we still found that 14.1% of the population had unknown hypertension.

The prevalence of diabetes in our population (7.1%) was lower than that reported in
other studies in Spain [28], which can be attributed to differences in methodology and
diagnostic criteria.

Overall, we found that the prevalence of CVRF increases with age, with the
exception of smoking, which was more frequent in those younger than 50 years, and low
HDL-c concentrations, which were not correlated with age. The rates of
hypercholesterolaemia (in men) and hypertriglyceridaemia were reduced from the age of 60
and 70 years, respectively.

A low educational level was associated, after adjustment for sex and age, with a
higher prevalence of CVRF (including smoking, obesity, abdominal obesity and
hypertriglyceridaemia), and a higher consumption of cardiovascular drugs. Our data are
consistent with other studies indicating the association between low socio-cultural status, a
key factor in determining behavioural patterns [7], and obesity [18], smoking [29], and other
risk factors such as dyslipidaemia [30].

Our study has certain limitations. The characteristics of our population (urban,
lower-middle socioeconomic status) do not permit the results to be extrapolated to other

populations. However, the fact that the study involved a large random sample of the
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general population and the high participation rate both contribute strength to the results.
Nor does the local nature of the study diminish the significance of the results. Among the
methodological limitations, we should note that we did not use a validated interview to
categorize physical activity. The relationship of CVRF with the level of studies is limited by
the existence of only two educational groups and the absence of other socioeconomic
variables. The prevalence of previously unknown hypertension was calculated based on
repeated measures of blood pressure made on a single day, which does not comply with
the recommended diagnostic protocol. The prevalence of diabetes, calculated from an
isolated fasting measurement of glucose and a personal history of a diagnosis of diabetes
or the use of antidiabetic medication, may be underestimated because we did not perform
an active search for cases by means of an oral glucose tolerance test. Furthermore, since
there is a large short-term intraindividual variability in fasting plasma glucose, studies like
ours that make a single determination of blood sugar tend to overestimate the prevalence
of type 2 diabetes [31], which can be attenuated by the underestimation of the real
prevalence of diabetes. Finally, methodological heterogeneity in diagnostic criteria and age
groups hinder comparison of our results with other epidemiological studies.

In summary, we found a high prevalence of obesity, dyslipidaemia and hypertension
in our environment. The high rates of smoking and a sedentary lifestyle in young women
raise fears for a large increase in cardiovascular morbidity and mortality in this subgroup in
the near future. The low educational level was associated with a higher prevalence of
CVRF, especially smoking, obesity and dyslipidaemia. The high prevalence of classical
CVREF or risk factors linked to obesity and its inadequate control represents a challenge for
the health care system and requires implementation without delay of training programs and
preventive measures, as well as active public health counselling, which should focus

especially on the population with a lower socio-cultural level.
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Table 1. Characteristics of the study population overall and by gender.
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Total Male Female P

N (%) 2270 (100) 1129 (49.7) 1141 (50.3) NS
Age (years) 43.6+15.6 432+15.3 44.1 £16.0 NS
Educational level

llliterate / Primary studies 57.6 (55.6-59.7) 55.6 (52.7-58.6)  59.6 (56.7-62.5) 0.001

Secondary / University studies 42.4 (40.3-44.4) 444 (41.4-47.3) 40.4 (37.5-43.3)
Smoking

Smoker 27.7 (25.8-29.5) 33 (30.2-35.8) 22.4 (19.9-24.8)  <0.001

Non-smoker 12.4 (11-13.8) 14.4 (12.3-16.4) 10.4(8.6-12.2)
Sedentarism 76.7 (74.9-78.5) 69.2 (66.4-71.9) 84.1 (82-86.3) <0.001
BMI (kg/m®) 26.9 £ 5.1 273143 26.6 £5.8 0.002
Overweight 38.3 (36.3-40.3) 47.2 (44.2-50.2) 29.5(26.8-32.1)  <0.001
Obesity 229 (21.2-24.7) 221 (19.6-24.5) 23.8 (21.2-26.3) NS
Grades

Grade 1 15.8 (14.2-17.3) 17.1 (14.9-19.3) 145(12.4-16.5) <0.001

Grade 2 5.1 (4.2-6) 3.9 (2.7-5.1) 6.3 (4.9-7.8)

Grade 3 2.0(1.4-2.6) 1.1 (0.4-1.7) 3 (2-4)
Waist circumference (cm) 90.0 £13.7 95 +12 8614 <0.001
Abdominal obesity 55.8 (63.7-57.9) 51.3 (48.3-54.2) 60.3 (57.4-63.2) <0.001
Systolic blood pressure (mmHg) 125 (115-135) 130 (120-137) 120 (110-131) <0.001
Diastolic blood pressure (mmHg) 73 (69-80) 74 (70-81) 72 (65-80) <0.001
Blood pressure

Optimal 25.9 (24-27.7) 17.7 (15.4-20) 33.9(31.1-36.7)  <0.001

Normal 21.2(19.5-22.9) 19.8 (17.5-22.2) 22.5 (20-25)

Normal — High 19.8 (18.2-21.5) 25.7 (23.1-28.3) 14 (12-16)

Hypertension

Total cholesterol. mg/dL (mmol/L)
LDL-c mg/dL. mg/dL (mmol/L)
HDL-c. mg/dL (mmol/L)

Triglycerides. mg/dL
(mmol/L)

Dyslipidaemia

Total cholesterol 2 200 mg/dL (5.2 mmol/L)
LDL-c =2 160 mg/dL (4.1 mmol/L)

Low HDL-c

Triglycerides 2200 mg/dL (2.3 mmol/L)
Glycaemia mg/dL (mmol/L)
Impaired fasting glycaemia

Diabetes Mellitus

Cardiovascular diseases

33.1 (31.2-35.1)
199441 (5.2+1.1)
124435 (3.2+0.9)
53+14 (1.4£0.4)
89 (62-132)
(1.0 (0.7-1.5)
65.4 (63.4-67.4
47.2 (45.1-49.3
16.4 (14.8-17.9
25.3 (23.5-27.1
7.1 (6-8.2)
93425 (5.2+1.4)
15.4(13.9-16.9)
7.1 (6.1-8.3)
4.1 (3.3-4.9)

—_— —

36.8 (33.9-39.6)

29.5 (26.8-32.2)

197441 (5.1+1.1) 202440 (5.2+1.1)  0.001

126135 (3.310.9)
48+12 (1.2+0.3)
97 (68-147)
1.1 (0.8-1.7)
64.7 (61.8-67.5)
45.4 (42.4-48.3)
17.1 (14.9-19.3)
24 (21.5-26.5)
9.5 (7.7-11.2)

96128 (5.3+1.6)
18 (15.7-20.3)
7.3 (5.7-8.8)
5 (3.6-6.3)

123+35 (3.2+0.9)

58+13 (1.5£0.3)
82 (58-117.5)
0.9 (0.7-1.3)
66.1 (63.3-68.9)
49.1 (46.1-52)
15.7 (13.5-17.8)
26.6 (24-29.2)
4.7 (3.5-6)
91+21 (5.121.2)
12.8 (10.8-14.8)
7 (5.5-8.5)
3.2 (2.2-4.3)

0.05
<0.001
<0.001

NS
NS
NS
NS
<0.001

<0.001
0.001
NS
0.03

BMI: body mass index. LDL-c: low-density lipoprotein cholesterol. HDL-c: high-density lipoprotein
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cholesterol. Values are expressed as absolute frequency (and percentage) or mean * standard deviation (SD).



