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A B S T R A C T

Introduction and objectives: Only a few studies have reported nationwide population-based data on the

magnitude and control of hypercholesterolemia. This work examines the prevalence and management of

hypercholesterolemia in Spain.

Methods: Cross-sectional study conducted from June 2008 to October 2010 on 11 554 individuals

representative of the population aged �18 years in Spain. Study participants provided 12-h fasting blood

samples, which were analyzed in a central laboratory with standardized methods.

Results: In the whole population, 50.5% had hypercholesterolemia (total cholesterol �200 mg/dL or drug

treatment) and 44.9% high levels of low-density lipoprotein cholesterol (�130 mg/dL or drug treatment),

with no substantial sex-related differences. Moreover, 25.5% of men showed high-density lipoprotein

cholesterol <40 mg/dL and 26.4% of women high-density lipoprotein cholesterol <50 mg/dL. Also, 23.2%

of men and 11.7% of women had triglycerides �150 mg/dL. Frequency of dyslipidemia increased up to 65

years, except for low high-density lipoprotein cholesterol which did not vary with age. Among those

with high low-density lipoprotein cholesterol, 53.6% knew of it and 44.1% of them received lipid-

lowering treatment; among the latter, 55.7% had a controlled level (13.2% of all hypercholesterolemics).

Control of high low-density lipoprotein cholesterol increased with age and with the number of visits to

the specialist physician, but was lower among diabetics (odds ratio=0.38; 95% confidence interval, 0.28-

0.53) and patients with cardiovascular disease (odds ratio=0.55; 95% confidence interval, 0.33-0.92).

Conclusions: About half of the Spanish population has elevated serum cholesterol; moreover, cholesterol

control is poor, particularly among those with highest cardiovascular risk, such as diabetics or patients

with cardiovascular disease.

� 2012 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L. All rights reserved.
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R E S U M E N

Introducción y objetivos: Pocos estudios han reportado datos nacionales de base poblacional sobre la

magnitud y el control de la hipercolesterolemia. Este trabajo examina la prevalencia y el manejo de

la hipercolesterolemia en España.

Métodos: Estudio transversal realizado de junio de 2008 a octubre de 2010 sobre 11.554 individuos,

representativos de la población española de edad � 18 años. Las muestras de sangre en ayunas de 12 h se

analizaron en un laboratorio central.

Resultados: De la población adulta, el 50,5% tenı́a hipercolesterolemia (colesterol total � 200 mg/dl o

tratamiento farmacológico) y el 44,9% colesterol unido a lipoproteı́nas de baja densidad elevado

(� 130 mg/dl o tratamiento farmacológico), sin diferencias importantes entre sexos. Además, el 25,5% de

los varones tenı́an colesterol unido a lipoproteı́nas de alta densidad < 40 mg/dl y el 26,4% de las mujeres,

colesterol unido a lipoproteı́nas de alta densidad < 50 mg/dl. Asimismo, el 23,2% de los varones y el 11,7%

de las mujeres tenı́an triglicéridos � 150 mg/dl. La frecuencia de dislipemia aumentó hasta los 65 años,

excepto la de colesterol unido a lipoproteı́nas de alta densidad bajo, que no varió con la edad. Entre los

que tenı́an el colesterol unido a lipoproteı́nas de baja densidad elevado, el 53,6% lo sabı́an; de ellos, el

44,1% estaba tratado con hipolipemiantes, y de estos, el 55,7% estaba controlado (el 13,2% de todos los

hipercolesterolémicos). El control del colesterol unido a lipoproteı́nas de baja densidad elevado aumentó

con la edad y con el número de visitas al especialista, pero disminuyó en personas diabéticas (odds
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INTRODUCTION

Total serum cholesterol (TC) and low density lipoprotein (LDL)

cholesterol are independently associated with a high, continuous

risk of ischemic heart disease,1,2 even in young people3 and

populations with a low risk of coronary heart disease.4 Never-

theless, effective, safe, and inexpensive treatments are available to

control high cholesterol and the associated cardiovascular risk.5

Knowing more about the extent of the problem and the way

blood lipids are managed can lead to a better understanding of how

coronary risk varies between populations,6,7 or within the same

population over time.8 Most importantly, it can help identify

opportunities for reducing cardiovascular risk and establish which

individuals can most benefit.9 National population-based studies

on the distribution and management of blood cholesterol have

only been carried out in a few countries.10–15 Similarly, informa-

tion on LDL and triglycerides (TGC), ie, the lipid fraction on which

treatment targets are based,5,16 appears to be available only for the

United States11,13,14 and China.10

Only two population-based nationwide studies on cholesterol

distribution have been conducted in Spain. The first was performed

in individuals aged 35 to 64 years in 199017; however, cholesterol

was assessed using dry chemistry techniques, which under-

estimate serum cholesterol. The second study was conducted in

individuals aged between 5 and 59 years in 1992-1994.18 More

recent data have come from combinations of local and regional

studies.19,20 This paper therefore reports on the prevalence and

management of serum cholesterol and its fractions in the current

adult population of Spain.

METHODS

Study Design and Participants

Data were collected in the Nutrition and Cardiovascular Risk in

Spain Study (ENRICA); ENRICA study methods have been described

previously.21 Briefly, ENRICA was a cross-sectional study con-

ducted from June 2008 to October 2010 in 12 948 individuals who

were representative of the noninstitutionalized Spanish popula-

tion aged 18 years and older. Participants were selected using

multistage, stratified cluster sampling. The sample was first

stratified by province and size of municipality. In each stratum,

clusters were randomly selected in 2 stages, using municipalities

and census tracts. In the next stage, households in each section

were selected by random telephone dialing, using the telephone

landline directory as the sampling frame. Finally, subjects in

households were selected in proportion to the distribution of the

Spanish population by sex and age group. Data socio-demographic

characteristics, lifestyle, and use of health services was collected by

telephone interview and 2 home visits. In the first home visit, blood

and urine samples were obtained, and in the second a physical

examination was performed and data on food consumption were

collected. The overall response rate was 51%, which is among the

highest seen in population health surveys including a physical

examination conducted in Europe.22

All study participants provided written consent and the study

was approved by the clinical research ethics committees of the

Hospital Universitario La Paz in Madrid and Hospital Clı́nic in

Barcelona.

Determination of Blood Lipids

Participants provided 12-h fasting blood samples. Total

cholesterol was measured by enzymatic methods using cholesterol

esterase and cholesterol oxidase. High density lipoprotein (HDL)

cholesterol was measured by the direct method using elimination /

catalase and LDL cholesterol was calculated using the Friedewald

formula.23 Triglycerides were measured with glucose oxidase

using the glycerol phosphate oxidase and glucose method. All

determinations were made with the ADVIA 2400 Clinical

Chemistry System (Siemens) in the Center for Biological Diagnosis

at the Hospital Clı́nic in Barcelona; standardized procedures were

followed and appropriate quality controls applied.

Definition of Hypercholesterolemia, Knowledge, and Control

Participants were considered to have hypercholesterolemia if

their TC was �200 mg/dL or they were receiving pharmacological

treatment. They were considered to have high LDL cholesterol at

values of �130 mg/dL or if they were being treated with lipid-

lowering drugs.1 Since cholesterol is a continuous variable,

thresholds were also analysed for TC of �190 and �240 mg/dL

and for LDL cholesterol of �115 and �160 mg/dL to take into

account criteria applied in different clinical guidelines.1,24,25 A

TC�310 mg/dL was also considered because it is associated with

cardiovascular risk independently of other risk factors.5 Low HDL

cholesterol was defined as <40 mg/dL in men and <50 mg/dL in

women,1,24 and hypertriglyceridemia was considered to be present

when TGL was �150 mg/dL.16

Participants were considered to be aware they were hyperch-

olesterolemic if they responded in the affirmative to the question

‘‘Have you ever been told by your doctor that you have high

cholesterol?’’ The question ‘‘Did your doctor prescribe treatment

with pills?’’ was used to identify participants being treated with

drugs; those who answered ‘‘Yes, and I’m currently following the

treatment’’ were selected. As recommended in the guidelines, LDL

cholesterol levels were used to define cholesterol control.

Cholesterol was considered controlled when LDL cholesterol

was <130 mg/dL, or <100 mg/dL in patients with diabetes or

cardiovascular disease (CVD).1,25 Thresholds in the European

ratio = 0,38; intervalo de confianza del 95%, 0,28-0,53) o con enfermedad cardiovascular (odds

ratio = 0,55; intervalo de confianza del 95%, 0,33-0,92).

Conclusiones: Aproximadamente la mitad de los españoles tienen colestererolemia elevada; el control

del colesterol es pobre, particularmente en aquellos con mayor riesgo cardiovascular, como los

diabéticos o los enfermos cardiovasculares.

� 2012 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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guidelines (LDL cholesterol <115 mg/dL, or <100 mg/dL in

diabetic patients or those with CVD24,26) and in the ATP III and

Spanish primary care guidelines (LDL cholesterol <100 mg/dL in

patients with diabetes or CVD; <160 mg/dL in subjects with low

cardiovascular risk, ie, no more than one classic risk factor; and

<130 mg/dL for other subjects) were also used.1,25

Diet and Exercise to Manage Hypercholesterolemia

The following questions were used to assess advice on diet and

exercise in subjects who were aware they were hypercholester-

olemic: ‘‘Did your doctor or nurse advise you to reduce your

consumption of high-fat foods or foods which are high in

cholesterol?’’, ‘‘Did your doctor or nurse advise you to do any

physical activity, in particular, did they advise you to walk for at

least 30 min several days a week?‘‘, and in overweight patients,

‘‘Has your doctor or nurse ever advised you to lose weight?’’.

Possible answers were: ‘‘Yes, and I am currently following their

advice’’, ‘‘Yes, but I’m not currently following their advice’’, and

‘‘No’’. In addition, all study participants were asked: ‘‘During the

past year, have you had your blood cholesterol tested?’’ (Yes/No).

Other Variables

In addition to sociodemographic variables, we measured

weight and height in standard conditions using electronic scales

and height boards.27 Body mass index (BMI) was calculated as

weight (kg) divided by the square of height (in m), and categorized

as BMI <25.0, overweight (BMI 25.0 to 29.9), and obese (BMI�30).

Waist circumference was measured with an extensible, flexible

tape at the midpoint between the last rib and the iliac crest, at the

end of normal expiration.27 Abdominal obesity was defined as

waist circumference >102 cm for men and >88 cm for women.

Blood pressure was determined under standardized conditions

with validated, automatic sphygmomanometers (OMRON model

M6). Patients were defined as hypertensive if they had systolic

pressure of �140 mmHg, diastolic pressure of �90 mmHg, or if

they were taking antihypertensive medication.25,28 Diabetes was

defined as fasting blood glucose >126 mg/dL or treatment with

oral agents or insulin.29

Subjects were asked if their doctor had ever diagnosed any CVD,

including infarct or heart attack, thrombosis or stroke, and heart

failure. Finally, they were asked how often they saw a primary care

physician or a specialist (the 6 possible answers were grouped into

three categories: <1 time/year, 1-2 times/year, and >2 times/year).

Statistical Analysis

Of the 12 948 ENRICA study participants, 140 subjects with

TGC>400 mg/dL were excluded as the Friedewald formula is not

recommended to calculate LDL cholesterol in those individuals. We

also excluded subjects without information on the following

variables: hyperlipidemia (n=84), educational level (n=47), BMI

(n=881), waist circumference (n=26), blood pressure (n=88),

glucose (n=94), and other variables (n=34). Analyses were there-

fore conducted using data from 11 554 individuals.

Associations between sociodemographic, lifestyle, and clinical

variables and knowledge, treatment, and control of high LDL

cholesterol were summarized using odds ratios (OR) and 95%

confidence intervals (95%CI) derived from logistic regression

models. Independent variables included in the models were sex,

age, educational level, BMI, abdominal obesity, hypertension,

diabetes, CVD, visits to a primary care physician, and visits to a

specialist. All variables were modeled categorically using dum-

mies. Dose-response was also tested by modeling quantitative

variables as continuous variables.

Finally, prevalence rates of high LDL cholesterol, low HDL

cholesterol, and high TGC, as well as the atherogenic ratio (TC/HDL

cholesterol), were calculated for each of Spain’s 17 autonomous

communities. For comparisons between regions, estimates were

adjusted for age and sex using the direct method.

P values of <.05 were considered statistically significant.

Analyses were performed using Stata survey procedure v.11 to take

into account the study’s complex sampling design. Observations

were weighted and CI corrected based on the stratified cluster

sampling design.

RESULTS

Mean values for TC and LDL cholesterol were 195.9 mg/dL and

121.2 mg/dL, respectively (Table 1). Values for TC and LDL

cholesterol were similar in men and women but, as expected,

HDL cholesterol was higher and TGC lower in women than in men.

The frequency of dyslipidemia increased up to 65 years, except for

low HDL cholesterol which did not vary with age (Table 1).

Table 1

Serum Lipids in the Spanish Population Aged 18 and Over in 2008-2010, by Sex and Age

Patients, n Total cholesterol, mg/dL LDL-C, mg/dL HDL-C, mg/dL Triglycerides, mg/dL

Mean (SE) Mean (SE) Mean (SE) Mean (SE)

Total 11 554 195.9 (0.5) 121.2 (0.4) 53.1 (0.2) 107.6 (0.7)

Men 5699 192.9 (0.7) 122 (0.6) 47 (0.2) 120 (1.2)

Age, years

18-29 1164 165.4 (1.3) 100.1 (1) 46.2 (0.3) 95.5 (2.3)

30-44 1828 198.2 (1) 127.1 (0.8) 46.1 (0.3) 124.9 (2.3)

45-64 1700 206.5 (1) 132.2 (0.9) 47.5 (0.3) 134.3 (1.9)

�65 1007 192.2 (1.4) 120.7 (1.2) 48.8 (0.4) 113.5 (1.9)

Women 5855 198.8 (0.6) 120.5 (0.5) 59.1 (0.2) 95.9 (0.8)

Age, years

18-29 1049 174.3 (1.3) 99.2 (1) 58.9 (0.4) 81.3 (1.5)

30-44 1741 188.7 (0.9) 113.9 (0.8) 58.5 (0.4) 81.6 (1.2)

45-64 1736 213.9 (1) 133.0 (0.8) 60.1 (0.4) 104.7 (1.4)

�65 1329 211.3 (1.1) 129.6 (0.9) 58.9 (0.5) 114.4 (1.8)

HDL-C, high-density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; SE, standard error.

P. Guallar-Castillón et al. / Rev Esp Cardiol. 2012;65(6):551–558 553



A total of 50.5% of the adult population was hypercholester-

olemic (TC �200 mg/dL or on drug treatment) and 44.9% had high

LDL cholesterol (LDL cholesterol �130 mg/dL or on drug treat-

ment). There were no significant differences between sexes. When

thresholds for TC and LDL cholesterol were reduced to �190 mg/dL

and �115 mg/dL, the prevalence of hypercholesterolemia in-

creased to about 60%, whereas when thresholds of �240 mg/dL

and �160 mg/dL were used prevalence decreased to 22% (Table 2).

Notably, 0.5% of the population had TC �310 mg/dL. We found that

25.5% of men had low HDL cholesterol compared to 26.4% of

women, and 23.2% and 11.7%, respectively, had hypertriglycer-

idemia. As with the mean lipid values, the frequency of

dyslipidemia increased up to 65 years, except for low HDL

cholesterol which did not vary with age (Table 2). Applying these

prevalence rates to the Spanish population aged 18 years and over

in 2009 would give figures of approximately 19.5 million

individuals with high TC, 17.3 million with high LDL cholesterol,

10 million with low HDL cholesterol, and 6.7 million with

hypertriglyceridemia. Of the individuals with high LDL cholesterol,

53.6% were aware that they were hypercholesterolemic and, of

those, 44.1% were receiving lipid-lowering drugs; 55.7% were

controlled. Therefore, 23.7% of all subjects with high LDL

cholesterol in the population were treated and 13.2% were

controlled. There were no substantial differences between sexes

in the management of high LDL cholesterol (Fig. 1).

Using the thresholds in the European guidelines (LDL choles-

terol <115 mg/dL and <100 mg/dL in diabetics or those with

CVD),24 high LDL cholesterol was controlled in only 40.2% of

subjects receiving lipid-lowering drugs. Using more rigorous

thresholds (LDL cholesterol <115 mg/dL and <70 mg/dL in

diabetics or individuals with CVD),5 only 31.3% were controlled.

O the other hand, using the less stringent ATP III1 and Spanish

primary care guidelines,25 66.4% were controlled.

Notably, of individuals with high LDL cholesterol treated with

lipid-lowering drugs who had diabetes or CVD, only 40.5% and

43.6%, respectively, had LDL cholesterol <100 mg/dL and only 7.0%

and 5.2% had LDL cholesterol <70 mg/dL.

Both patient awareness and drug treatment of cholesterol

increased with age, and were more frequent in diabetics, those

with CVD, and those who visited their doctor more often, especially

primary care doctors (Table 3). Drug treatment was less frequent in

women but more common among all patients with high blood

pressure. Control over cholesterol levels increased with age and

was more frequent in hypertensive patients and those making

more frequent visits to a doctor, particularly a specialist; control

was less frequent in diabetics and those with CVD (Table 3).

Among those who were aware they were hypercholesterolemic,

76.1% received and acted on advice to follow a diet low in fat and

cholesterol, while 48.0% received and followed advice on performing

physical activity. Among those with hypercholesterolemia who

were overweight, 26.5% were advised to lose weight and said that

they were doing so (Table 4). On the other hand, 85.6% of patients

with high cholesterol who knew they were hypercholesterolemic

and 64.0% of those who were unaware they had high cholesterol had

had their cholesterol levels tested in the previous year.

Figure 2 shows that the Basque Country, Chartered Community

of Navarre, Community of Madrid, and Valencian Community had

prevalence rates for high LDL cholesterol, low HDL cholesterol, and

high TGC which were below the median, while Galicia, Canary

Islands, Extremadura, and Region of Murcia had rates above the

median. The atherogenic ratio was lower in the Basque Country,

Chartered Community of Navarre, Community of Madrid, and La

Table 2

Prevalence of Dyslipidemia in the Spanish Population Aged 18 and Over in 2008-2010, by Sex and Age

Patients, n Total cholesterol, % (SE) LDL-C, % (SE) HDL-C, % (SE) Triglycerides, % (SE)

�190 mg/dL* �200 mg/dL* �240 mg/dL* �115 mg/dL* �130 mg/dL* �160 mg/dL* <50 mg/dL

in men and

<40 mg/dL

in women

� 150 mg/dL

Total 11 554 59.3 (0.6) 50.5 (0.6) 21.9 (0.4) 61.4 (0.6) 44.9 (0.6) 21.4 (0.5) 26 (0.5) 17.4 (0.4)

Men 5699 57.1 (0.9) 48.4 (0.8) 20.6 (0.7) 63 (0.9) 46.1 (0.9) 21.8 (0.7) 25.5 (0.8) 23.2 (0.7)

Age, years

18-29 1164 20.8 (1.7) 15.3 (1.6) 1.9 (0.5) 28.1 (1.7) 13.5 (1.5) 2.1 (0.5) 23.8 (1.9) 11.8 (1.3)

30-44 1828 57.6 (1.4) 46.9 (1.4) 15.2 (0.9) 66 (1.3) 44.9 (1.4) 16.9 (1.2) 29.5 (1.5) 26.3 (1.5)

45-64 1700 75.5 (1.3) 67.2 (1.3) 32.9 (1.3) 78.6 (1.3) 63.8 (1.4) 34.9 (1.3) 25.2 (1.3) 30.4 (1.3)

�65 1007 67.1 (1.8) 57.5 (2) 31.1 (1.8) 71.7 (1.7) 56.3 (1.9) 31.3 (1.8) 21.1 (1.5) 18.6 (1.4)

Women 5855 61.5 (0.8) 52.5 (0.8) 23.1 (0.7) 59.7 (0.8) 43.6 (0.8) 21 (0.7) 26.4 (0.7) 11.7 (0.5)

Age, years

18-29 1049 31.3 (1.8) 22.7 (1.7) 3.8 (0.7) 25.1 (1.8) 12 (1.3) 2 (0.5) 26.2 (1.4) 6 (0.8)

30-44 1741 46.1 (1.4) 33.7 (1.3) 7.3 (0.7) 46.7 (1.5) 27 (1.2) 6.3 (0.6) 26.9 (1.2) 7.3 (0.7)

45-64 1736 78 (1) 70.2 (1.1) 33.3 (1.1) 76.5 (1.1) 59.8 (1.3) 29.9 (1.1) 24.8 (1.3) 14.5 (0.9)

�65 1329 83.8 (1.2) 77.6 (1.3) 45.8 (1.7) 82.2 (1.2) 69.2 (1.5) 43.5 (1.7) 28.1 (1.6) 18.2 (1.4)

HDL-C, high-density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; SE, standard errors.
* Or being treated with lipid-lowering drugs.
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Figure 1. Knowledge, drug treatment, and control of hypercholesterolemia in the

Spanish population aged 18 and over in 2008-2010. Cholesterol control: low

density lipoprotein cholesterol (LDL-C) <130 mg/dL (<100 mg/dL in patients

with diabetes or cardiovascular disease). Percentages are calculated for all

subjects with high LDL-C (�130 mg/dL or receiving lipid-lowering drugs).
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Rioja, and higher in Galicia, Canary Islands, Extremadura, and

Principality of Asturias. Geographic variations were significant for

low HDL cholesterol and high TGC, but were small for the

atherogenic ratio.

DISCUSSION

This study has shown that half of the Spanish adult

population has high cholesterol and that it is, in general, poorly

controlled. Control is particularly poor in people with diabetes

or CVD.

The prevalence of hypercholesterolemia in Spain is similar to

that of the United States in 2006 and England in 2003.12,30

Interestingly, although high cholesterol is the single most

important coronary risk factor, mortality from ischemic heart

disease is much lower in Spain than in the United States31 and

England.32 This may be because cardiovascular risk depends on

several risk factors, not just one. An earlier study using regional

Table 3

Variables Associated With Knowledge, Treatment, and Control of Hypercholesterolemia in the Spanish Population Aged 18 and Over in 2008-2010

Knowledge (n=5182) Treatment in subjects with high cholesterol (n=2778) Control in treated subjects (n=1226)

Sex

Men 1 1 1

Women 0.88 (0.76-1.03) 0.75 (0.60-0.94)a 0.79 (0.58-1.06)

Age, years

18-29 1 1 1

30-44 1.17 (0.82-1.67) 1.92 (0.77-4.79) 4.82 (0.81-26.75)

45-64 1.86 (1.32-2.64)b 6.82 (2.80-16.63)b 4.93 (0.86-28.15)

�65 1.94 (1.34-2.80)b 13.89 (5.56-34.69)b 6.21 (1.09-35.44)a

Linear trend, P <.001 <.001 .036

Educational level

Primary or under 1 1 1

Secondary 1.06 (0.90-1.25) 0.81 (0.63-1.004) 0.91 (0.64-1.29)

University 1.00 (0.83-1.21) 0.77 (0.58-1.002) 1.19 (0.81-1.76)

Linear trend, P .812 .055 .529

BMI (Kg/m2)

<25 1 1 1

25.0-29.9 1.19 (0.99-1.42) 1.15 (0.87-1.53) 1.43 (0.94-2.19)

�30 1.23 (0.96-1.56) 1.22 (0.85-1.74) 1.49 (0.90-2.49)

Linear trend, P .073 .289 .165

Abdominal obesity

No 1 1 1

Yes 1.05 (0.88-1.27) 1.14 (0.88-1.48) 1.07 (0.75-1.54)

High blood pressure

No 1 1 1

Yes 1.09 (0.94-1.27) 1.45 (1.16-1.81)b 1.35 (1.01-1.81)a

Diabetes

No 1 1 1

Yes 1.90 (1.44-2.50)b 3.01 (2.03-4.46)b 0.38 (0.28-0.53)b

Cardiovascular disease

No 1 1 1

Yes 2.18 (1.31-3.62)c 2.05 (1.02-4.13)a 0.55 (0.33-0.92)a

Primary care visits

<1 per year 1 1 1

1-2 per year 1.38 (1.15-1.66)b 2.36 (1.70-3.27)b 1.24 (0.72-2.17)

>2 per year 1.64 (1.35-2.00)b 4.01 (2.87-5.60)b 1.35 (0.79-2.31)

Linear trend, P <.001 <.001 .331

Visits to specialist

<1 per year 1 1 1

1-2 per year 1.18 (1.01-1.37)c 1.33 (1.05-1.69)a 1.19 (0.87-1.63)

>2 per year 1.19 (0.93-1.53) 1.41 (0.96-2.07) 1.65 (1.03-2.64)a

Linear trend, P .027 .016 .042

95%CI, 95% confidence interval; BMI, body mass index; LDL-C, low density lipoprotein cholesterol;

OR, odds ratio.

Data are shown as OR (95% CI) adjusted for all variables in the table.

Cholesterol: LDL-C �130 mg/dL or receiving lipid-lowering drugs. Control of cholesterol: LDL-C <130 mg/dL (<100 mg/dL for patients with diabetes or cardiovascular disease).
a P�.05.
b P�.001.
c P�.01.
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data showed that the lower coronary risk in Spain compared to the

United States cannot be explained by traditional cardiovascular

risk factors alone.33

Cholesterol control is rather poor in Spain. This study has shown

that there is room for improvement regarding identification,

lifestyle advice, and drug treatment in people with hypercholes-

terolemia. It is striking that 46.4% of hypercholesterolemic

individuals are not aware that they have high cholesterol, even

though 64% of them reported having their cholesterol tested in the

previous year. This lack of awareness could be due to several

factors. First, some doctors may only inform their patients that

they have high cholesterol when their levels exceed thresholds (TC

and LDL cholesterol �240 and �160 mg/dL) which might be

considered more appropriate for a country such as Spain, with low

coronary risk. On the other hand, the finding may also reflect

problems in doctor-patient communication which lead to patients

having a poor understanding of the results of the analyses.

There is also room for improvement in the management of

cholesterol through diet and physical activity, as only 76% of

hypercholesterolemic subjects reported receiving and following

dietary advice, while fewer than half reported receiving and

following advice on physical activity and weight control. Diet and

physical activity can help normalize cholesterol levels or reduce the

need for drugs.5,24All patients should receive structured advice and,

above all, training on how to modify their lifestyle in a changing

society where the traditional Mediterranean diet is less frequently

followed34 and levels of physical inactivity are increasing.35

Treatment with lipid-lowering drugs was less common in

women than in men. This may be due to lower cardiovascular risk

in women and the fact that clinical guidelines recommend

treatment with drugs primarily in higher risk hypercholester-

olemic patients. Unfortunately, we could not calculate the

frequency of treatment according to baseline cardiovascular risk

because we had no data on pre-treatment cholesterol and blood

pressure values.

Table 4

Medical or Nursing Advice on Lifestyle in Adults With Hypercholesterolemia in

Spain, 2008-2010

Patients, n 2778

Advice on a low fat and low cholesterol diet

Received and followed advice 2115 (76.1)

Received advice but did not follow it 380 (13.7)

Did not receive advice 283 (10.2)

Advice on physical activity

Received and followed advice 1333 (48)

Received advice but did not follow it 556 (20)

Did not receive advice 889 (32)

Advice on weight loss*

Received and followed advice 340 (26.5)

Received advice but did not follow it 234 (18.2)

Did not receive advice 712 (55.4)

Data are shown as n (%).
* Calculated on 1,286 participants with BMI �25.

46.34-50.58

Percentage

LDL-C ≥130 mg/dL or receiving drug treatment HDL-C <40 mg/dL in men and <50 mg/dL in women

Triglycerides ≥150 mg/dl Atherogenic ratio: T C/HDL-C

45.37-46.33

43.14-45.36
39.93-43.13

29.33-32.89

Percentage

25.79-29.32

22.63-25.78
17.43-22.62

3.96-4.02

Percentage

3.89-3.95

3.83-3.88
3.63-3.82

18.14-24.12

Percentage

17.44-18.13

16.17-17.44
11.36-16.16

Figure 2. Geographical distribution of hypercholesterolemia in the Spanish population aged 18 and over in 2008-2010 (LDL-C �130 mg/dL or drug treatment, HDL-

C <40 mg/dL in men and <50 mg/dL in women, triglycerides �150 mg/dL, and atherogenic ratio: TC/HDL-C). Data adjusted for age and sex. HDL-C, high-density

lipoprotein cholesterol, LDL-C, low density lipoprotein cholesterol; TC, total serum cholesterol.
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Finally, even when receiving treatment, only 55.7% of subjects

manage to control their cholesterol, a surprisingly low proportion

given that available drugs are effective and safe. Cholesterol

control is particularly low in people with diabetes or CVD (40.5%

and 43.6%, respectively). This is partly because these patients have

more stringent treatment goals (<100 or <70 mg/dL in guide-

lines); with goals of <130 mg/dL, 75.2% of diabetics and 73.6% of

individuals with CVD would have been controlled. However, our

study shows that cholesterol control in these patients needs to be

substantially improved, because they are at greater cardiovascular

risk and are therefore the individuals who can most benefit from

treatment.

As expected, and as a previous study in the United States

showed,14 awareness, treatment, and control of hypercholester-

olemia increases with the number of doctor visits. The association

between better control of hypercholesterolemia and medical

consultation was stronger for the specialist than for primary care

physicians. This could be explained by the fact that poor control of

cholesterol in primary care is an indication for referral to a

specialist.

Our results illustrate that TC overestimates the risk associated

with cholesterol in women because they have higher HDL

cholesterol than men. Specifically, TC (�200 mg/dL) suggests

52.5% of women are hypercholesterolemic, compared to only 43.6%

when LDL cholesterol (�130 mg/dL) is used. The present study also

illustrates the influence of different clinical practice guidelines in

determining the prevalence and degree of control of hypercho-

lesterolemia. Among hypercholesterolemic subjects receiving drug

treatment, control of high LDL cholesterol ranged from 31% when

the highest standards in European guidelines were applied, to 66%

using the less stringent criteria in the ATP III and Spanish primary

care guidelines. This large variation may generate uncertainty

among medical staff and health care managers regarding the

quality of health care and may hinder the adoption of strategies for

improvement.

There is a substantial geographic variation in the distribution of

dyslipidemia, particularly as regards low HDL cholesterol and high

TGC. This indicates both the level of health inequities as well as the

potential for cardiovascular prevention if lipid values in the regions

with the worst rates could be brought more in line with those in

the regions with better rates. It is not clear what underlies these

geographic variations in dyslipidemia in Spain. However, the

geographic distribution of low HDL cholesterol and high TGC was

similar to the pattern seen with obesity.27 In fact, the adjusted

rates of low HDL cholesterol correlated with central obesity (r=0.72

in men and r=0.63 in women) and general obesity (r=0.58 and

r=0.60 in men and women). Similarly, the adjusted rates of high

TGC also correlated with central obesity (r=0.44 in men and r=0.41

in women) and general obesity (r=0.40 in men and r=0.73 in

women).

Limitations

This study had some limitations. First, the fact that we did not

include the institutionalized population, which is usually elderly

and often hypercholesterolemic, may have led us to underestimate

the prevalence of hypercholesterolemia. Similarly, as in other

population surveys, some selection bias cannot be excluded, as the

main reason for not participating in the study was the extraction of

blood. Furthermore, if this bias exists, it is not possible to know

how it might affect the study results. Second, information on drug

treatment and lifestyle advice received and adhered to was based

on patient report, which may be subject to errors of interpretation

and memory. Thirdly, it is possible that some people with high

cholesterol followed the lifestyle advice and achieved control, in

which case they would be wrongly classified as normocholester-

olemic. However, as in other studies, this is likely to have affected

only a small proportion of subjects and would only have a minor

influence on the prevalence of hypercholesterolemia.

CONCLUSIONS

High cholesterol levels are poorly controlled in Spain,

particularly among individuals with higher levels of cardiovascular

risk, such as those with diabetes or CVD. A determined approach to

tackling these problems is required and eminently feasible, given

the availability of safe and effective treatments to control high

cholesterol. Strategies can also take into account the increasing

amount of evidence on how best to reorient health care provision

towards the management of chronic health problems.36
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