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Abstract

Background: Information on hypertension in the very elderly is sparse. Until recently evidence of
benefits from pharmacological treatment was inconclusive. We estimated the prevalence of
hypertension in subjects aged 80 or more, the proportion of awareness, treatment and control.
Explanatory variables associated with good control were also studied.

Methods: Cross sectional, population-based study, conducted in Martorell, an urban Spanish
municipality, in 2005. By simple random sampling from the census, 323 subjects aged 80 or more
were included. Patients were visited at home or in the geriatric institution and after giving informed
consent, the study variables were collected. These included: supine and standing blood pressure
and information about diagnosis and treatment of hypertension. The estimation and 95%
confidence interval were obtained and a logistic regression model was used to study explanatory
variables associated with blood pressure below 140/90 mm Hg.

Results: The prevalence of hypertension was 72.8% (95%Cl: 69.5 — 76.6%) and 93% of the patients
were aware of this condition, of whom 96.3% (95%Cl: 93.65 — 97.9%) had been prescribed
pharmacological treatment and 30.7% (95%CI: 25.8 — 36.1%) had blood pressure below 140/90 mm
Hg. Some of the patients (43%) had one antihypertensive drug and 39.5% had two in combination.
Explanatory variables associated with blood pressure below 140/90 mm Hg included prescription
of a diuretic, OR: 0.31 (95%Cl: 0.14 — 0.66), and history of ischemic heart disease, OR: 0.21 (95%ClI:
0.1 —0.47).

Conclusion: The prevalence of hypertension in population aged 80 or more was over 70%. Most
patients were aware of this condition and they had antihypertensive medication prescribed.
Approximately one third of treated patients had blood pressure below 140/90 mm Hg. Patients
with heart disease and with diuretics had more frequently blood pressure below this value.

Page 1 of 6

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19426484
http://www.biomedcentral.com/1471-2318/9/16
http://creativecommons.org/licenses/by/2.0
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/

BMC Geriatrics 2009, 9:16

Background

In Spain 655,924 men and 1,247,295 women were 80
years of age or more in 2005, which represents 3.8% and
5.5% of total male and female Spanish population [1].
Life expectancy at age 80 was 9.2 years for women and 7.6
for men [2]. An increase of this age group is expected
because of the progressive aging of the population and the
increase in life expectancy. Cerebrovascular diseases are
the main cause of death for this age group and arterial
hypertension is the principal risk factor for this condition.
In several studies the prevalence of hypertension in Span-
ish geriatric population ranged from 65% to 76%, and
they include people aged over 60 years [3,4], 65 [5] or 75

[6].

Until very recently evidence that treating patients 80 years
of age or older is beneficial was inconclusive [7-9]. Most
clinical trials on hypertension conducted in geriatric pop-
ulation included a low proportion of people aged 80 or
more [10-14]. In 2008 the results of HYVET clinical trial
were published [15]. For the first time benefits of active
treatment (indipamide with or without perindopril) were
proved for the very elderly.

In our country there is little information available about
hypertension in the very elderly. The objectives of the
study were to estimate the prevalence of hypertension in
subjects aged 80 years or more, awareness, treatment and
control. Explanatory variables associated with good con-
trol were also studied.

Methods

Setting and subjects

The study is cross sectional, population-based and it was
conducted in 2005 in Martorell. It is an urban municipal-
ity close to Barcelona, Spain, with 25,718 inhabitants
(879 aged 80 or more). Inclusion criteria were people
aged 80 years or more, living at home or in geriatric insti-
tutions, included in the census of the municipality who
gave informed consent to participate in the study. Exclu-
sion criteria included disorders that made impossible to
measure blood pressure, extreme mobility alteration and
terminal patients.

By simple random sampling 323 subjects were selected.
Sample size was calculated assuming a proportion of 0.7,
with 0.05 precision and a confidence level of 95%. Lost
subjects were replaced.

Data retrieval and statistical analysis

Randomized patients were contacted and visited at home
or in their geriatric institution by a nurse or physician,
where data were collected. Except for the first 10 patients
visited by a nurse, the subjects were visited by physicians,
all of them members of the research team. Measurements
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were standardized. Patients who gave informed consent
were included in the study. Variables studied were: Demo-
graphic (age, gender, residence), Diagnostic blood pres-
sure (DBP) for those who were not previously diagnosed
hypertension, control blood pressure (CBP) for previ-
ously known hypertensive patients, standing blood pres-
sure (to detect orthostatic hypotension), prescribed
antihypertensive medication, cardiovascular risk factors
(tobacco, hypercholesterolemia, type 2 diabetes mellitus)
and cardiovascular disease (cerebral vascular disease, cor-
onary disease, peripheral vascular disease). The Barthel
index was used to rate ability to perform activities of daily
living. It is a 10 item scale with a highest possible score of
5 to 15 points on each item [16]. It gives a total score from
0 (full dependence) to 100 (independence).

Blood pressure was ascertained under standardized condi-
tions. After a 5 minute-rest blood pressure was measured
in the seated position, using appropriately sized cuffs and
calibrated and validated automatic devices (HEM-711,
OMRON). Feet were flat on the floor and arm supported
at heart level. Contralateral arm was verified.

Measurement of Diagnostic blood pressure: patients who
were not previously diagnosed hypertension had two
measurements separated one another more than 2 min-
utes, in three different days at least 7 days apart. Diagnos-
tic blood pressure was the mean value. For blood pressure
measurements and criteria for definition of hypertension
we followed the hypertension guidelines of the Catalan
Society of Family and Community Medicine [17]. These
criteria are similar in most international guidelines. The
patient's physician was informed about new diagnosis of
hypertension. Research carried out was in compliance
with the Helsinki Declaration. The project was aproved
and granted by the research board of the Catalan Society
of Family and Community Medicine.

Measurements of Control blood pressure: patients who
were aware of this condition had two blood measure-
ments separated one another more than 2 minutes. Mean
value was considered.

Hypertension was defined as systolic blood pressure
greater than or equal to 140 mm Hg or diastolic blood
pressure greater than or equal to 90 mm Hg, or receiving
medication specifically for the indication of hypertension.
Control was considered acceptable when systolic blood
pressure was less than 140 mm Hg and diastolic blood
pressure less than 90 mmHg among treated hypertensive
patients.

Blood pressure was also measured in the standing posi-
tion. Orthostatic hypotension was considered when a
reduction of at least 20 mm Hg in systolic blood pressure
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or at least 10 mm Hg in diastolic blood pressure was
observed within 3 minutes of standing up [18]. Pulse
pressure was considered as the difference between systolic
and diastolic blood pressure.

The estimation and 95% confidence interval were
obtained for the prevalence of hypertension, awareness
and control. Logistic regression models with forward step-
wise selection of variables were used to study explanatory
variables associated with blood pressure below 140/90
mm Hg. Independent variables studied were age, gender,
functional status, residence at home or in geriatric institu-
tions and cardiovascular disease.

Results

Description of studied population

A total of 447 individuals aged 80 and over were ran-
domly selected from the municipal census. The following
did not participate in the study for the following reasons:
48 had already died, 35 refused, 30 could not be con-
tacted, 9 did not live in the municipality and 2 because of
severe dementia. Response rate was 81% (399 people
were contacted and 323 were included).

The total number of subjects included was 323. The per-
centage of women was 62.5%, mean age 84.9 (S.D: 3.6).
Most of them lived at home (91.6%) and 8.4% lived in
geriatric institutions. According to their functional status
44.3% were independent (scored 100 in Barthel index)
and 41.2% had mild dependence (scored 60 to 99).

The prevalence of other cardiovascular risk factors was:
diabetes mellitus type 2 (20.7% of the subjects), hyperlip-
idemia (35%) and 3.4% were current smokers. The preva-
lence of ischemic heart disease was 13%, stroke 17.3%
and peripheral vascular disease 11.1%.

Hypertension: prevalence and management

In table 1, total prevalence of hypertension is presented as
well as the percentage of patients who were aware of it,
had pharmacological treatment and had blood pressure
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below 140/90 mm Hg. The number of active ingredients
prescribed to patients who were diagnosed hypertension
was: 0 (3.7%), 1 (43.1%), 2 (39.5%), 3 (13.5%) and 4
(0.3%). In tables 2 and 3 the prescription of main thera-
peutic groups and combinations is presented.

The percentage of patients with hypertension diagnosis
with systolic blood pressure below 140 mm Hg and
diastolic pressure below 90 mmHg was 30.7% (95% CI:
25.8 - 36.1%). Explanatory variables associated with
blood pressure below 140/90 mm Hg: there was good
control in 35.4% of patients who were prescribed a diu-
retic and in 21.6% of patients without this medication
(OR: 0.31; 95%CIL: 0.14 - 0.66). The percentage of
patients with ischemic heart disease with good control
was higher (57.6%) than that of patients without this con-
dition (26.6%), odds ratio: 0.21 (95%CI: 0.1 - 0.47). Age
and sex were not statistically significant.

Pulse pressure was 65 mm Hg or higher in 65% of subjects
(95% CI: 60.5 — 69.3%); in 72.3% (95% CI: 67.3 —
76.9%) of patients with hypertension and in 45.4% of
people without this condition (95% CI: 60.5 - 69.3%).
Orthostatic hypotension was present in 9.6% of patients
(95% CI: 7.2 - 12.6%); in 8.3% (5.7 - 11.9%) of patients
with hypertension and 12.4% (8-18.7%) of patients
without it.

Discussion

The prevalence of hypertension in this population aged
80 or more is very high, it exceeds 70% and most of the
patients (93%) are aware of this condition. Most subjects
known to be hypertensive have pharmacological treat-
ment (96%), even though at the time data were collected
there was no clear evidence of the benefits in this age
group. However, only 31% of the patients aware of this
condition had blood pressure below 140/90 mmHg.

Another study in elderly population conducted in Spain
has a similar prevalence of hypertension [3]. However,
awareness and treatment is higher in our study. Banegas

Table I: Prevalence of hypertension, awareness, treatment and control in a population-based study conducted in a Spanish

municipality with patients aged 80 and over.

Percentage 95% Cl-lower 95% Cl-upper
Total prevalence of hypertension 72.8 69.5 76.6
Awareness 92.7 89.5 95.1
Pharmacological treatment 96.3 93.6 97.9
Blood pressure below 140/90 mmHg 30.7 25.8 36.1

Total prevalence of hypertension, awareness (out of total hypertension), treatment (out of diagnosed patients) and blood pressure below 140/90

(out of diagnosed patients).
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Table 2: Prescription of therapeutic groups in patients aged 80 and over in a Spanish municipality.

Treatment Percentage 95% Cl-lower 95% Cl-upper
Diuretic 68.1 60.6 71.1
ACE inhibitor 413 359 46.9
Calcium antagonist 234 19 284
Angiotensin Il antagonist 234 19 284
Beta blocker 7.3 49 10.8
Alphal blocker 4.6 28 7.5
Others 0.9 0.3 2.7

Percentage of patients with prescription of the main pharmacological groups.

ACE-Inhibitor: angiotensin-converting enzyme inhibitor.

who included patients over 60 found a percentage of
awareness of 65% [3], (while ours was 92%) and 55.3%
of treatment (96% in our study). The reason might be
because in our study the subjects are older, and the very
elderly might have more contact with the health system
and so hypertension could be more easily detected and
treated. Martinez Pastor studied patients aged over 75
controlled in primary care in Spain, and 92% were pre-
scribed antihypertensive treatment [6].

The very old have been under-represented in many past
randomized clinical trials [8]. As a result there is a lack of
evidence of the benefit of many pharmacological treat-
ments addressed to this age group. The results of HYVET,
a clinical trial enrolling hypertensive patients aged 80 or
more, have been published recently [15]. The benefit of
active treatment (indipamide with or without perindo-
pril) for the very elderly has been proved for the first time.
However, when we obtained the data for the study this

Table 3: Prescription of different combinations and monotherapies in patients aged 80 and over in a Spanish municipality.

Treatment Percentage 95% Cl-lower 95% Cl-upper
Diuretic + ACE inhibitor 18.4 14.4 23.1
Diuretic 13.8 10.4 18.1
ACE inhibitor 12.4 9.2 16.5
Diuretic + AA 10.6 7.6 14.5
Calcium antagonist 74 14.9 10.8
AA 6.9 4.6 10.3
Diuretic +ACE-| +calcium antagonist 6.5 42 9.7
Diuretic + calcium antagonist 5.1 3.1 8.1
Diuretic + beta blocker 2.8 1.4 5.2
Diuretic + AA + calcium antagonist 23 1.1 4.6
Others 13.8 9.9 19.0
Most common pharmacological combinations prescribed.
ACE-I: angiotensin-converting enzyme inhibitors. AA: angiotensin Il antagonists.
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information was not available. Considering the lack of
evidence clinicians had about the benefits of treatment, it
is interesting to point out that most of the patients had
antihypertensive medication prescribed and more than
half of them had a combination of at least two drugs.
Probably the patients started medication when they were
younger and they simply did not discontinue their treat-
ment when they became very old.

Results from HYVET are probably not enough to answer
all questions about treatment of the very elderly with
hypertension. There should be caution to extrapolate
results to patients in this age group who are more frail
than those in the trial, and also to other antihypertensive
drugs than those used in the study. Thiazide diuretics in
the very elderly may be more prone to metabolic altera-
tions, such as hypokalemia, which can predispose
patients to arrhythmias and possibly sudden death.
Results from HYVET support a target blood pressure of
150/80 mmHg, whether further reduction is beneficial
still needs to be established.

The percentage of elderly hypertensive patients with
blood pressure below 140/90 mm Hg is also around 30%
in other studies conducted in Spain [3,6,19] and in other
countries [20]. Lloyd-Jones found the prevalence of con-
trol to decline with age, especially in women [20]. Patients
aged 70 and older are less likely to control hypertension
than younger groups [21]. The population we studied was
homogenous in age and perhaps for this reason this factor
was not significant in the regression model. In Spain, the
frequency of control of hypertension in adults is higher
than that in our study. It ranges from 36.1 to 41.4% [22-
24]. Clinicians may be reluctant to treat older patients as
aggressively because of perceived lower benefits or possi-
ble increased risk of adverse events. Under certain circum-
stances treatment might be more aggressive. Thus, we
found patients with history of ischemic heart disease
more frequently with good control. A French study con-
ducted with non-institutionalized subjects aged 65 years
and older also found a higher good control in patients
with previous cardiovascular events [25].

The frequency of orthostatic hypotension in hypertensive
patients increases with advancing age and with systolic
blood pressure. It may be present in 5% to 14.6% of
patients with hypertension, although a minority has
orthostatic symptoms [26]. It is associated with an
increased rate of falls, myocardial infarction, transient
ischemic attack and ischemic stroke [27]. Antihyperten-
sive drugs may induce orthostatic hypotension or aggra-
vate it when pre-existent [28]. This condition might affect
the prescription of antihypertensive drugs or the adher-
ence of patients to medication and, and thus decrease the
optimal control of hypertension in this age group.

http://www.biomedcentral.com/1471-2318/9/16

Our study is population-based, and it includes both peo-
ple who live in their home and also in geriatric institu-
tions. However an important number of randomized
people had already died when they were contacted or
refused to take part in the study. This limits to some extent
the extrapolation of our results.

The sample was obtained from an urban municipality,
Martorell. So data are valid for this municipality. How-
ever, similar results might be obtained in other urban
populations in Spain. For rural areas, prevalence of hyper-
tension in this age group might be similar, but awareness,
treatment and control may be different because of differ-
ences in access to health services.

Although regression models were used to identify inde-
pendent factors for blood pressure control, it was a sec-
ondary endpoint of the study. Sample size calculations
were based to estimate prevalence of hypertension. Statis-
tical power might be insufficient to identify some factors.
Some factors that might be relevant were not considered,
such as dementia because some patients with this condi-
tion were excluded. Renal failure is often undetected in
primary care [29] and for this reason this variable was not
collected.

Conclusion

The prevalence of hypertension in population aged 80 or
more is over 70%. Most of the people are aware of this
condition. Even though at the time data were collected
there was no clear evidence of the benefits from antihy-
pertensive medication in this age group, most of the
patients had pharmacological treatment. Half of the sub-
jects had two or more drug products and the most com-
mon treatment included diuretic combined with
angiotensin converting enzyme inhibitors. Approximately
one third of treated patients had blood pressure below
140/90 mm Hg and patients with heart disease and receiv-
ing diuretics had better control of hypertension.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

AA designed the study, analyzed the data and drafted the
manuscript, FL and SM coordinated the field work and
prepared the databases. PO, TB, MF, BH, LE and JP con-
ducted the field work.

All authors read and approved the final manuscript.

Acknowledgements
This study was granted by the Catalan Society of Family and Community
Medicine (V support for research 2004).

Page 5 of 6

(page number not for citation purposes)



BMC Geriatrics 2009, 9:16

References

l.
2.

National Statistics Institute [http://www.ine.es]

Human Mortality Database. University of California, Berkeley
(USA), and Max Planck Institute for Demographic Research (Ger-
many). http://www.mortality.org or http://www.humanmortality.de
(data downloaded on [14/02/2008])

Banegas JR, Rodriguez-Artalejo F, Ruilope LM, Graciani A, Luque M,
de la Cruz-Troca ]|, Garcia-Robles R, Tamargo |, Rey-Calero J:
Hypertension magnitude and management in the elderly
population of Spain. | Hypertens 2002, 20(11):2157-2164.

Lépez Fernéndez V, Pefia Luengo LA, Iglesias Heredero A, Herrero
Puente P, Vazquez Alvarez J, Suarez Garcia S, Alvarez Cosmea A, Pri-
eto Diaz MA, Marin Iranzo R: Prevalence of isolated systolic
hypertension in a population aged over 60. Hipertension 2002,
19:384-389.

Sanchez RG, Novella Arribas B, Alonso Arroyo M, Vega Quiroga S,
Lopez Garecia |, Suarez Fernandez C, Muniz Garcia J: The EPICARD-
IAN project, a cohort study on cardiovascular diseases and
risk factors among the elderly in Spain: methodological
aspects and major demographic findings. Rev Esp Salud Publica
2004, 78(2):243-255.

Martinez Pastor A, Leal Hernandez M, Vara Gonzalez LA, Gonzalez
Elena L, Paja Fano E, Lopez Abril J: Current situation of hyperten-
sive patients over 75 years old: the DISEHTAE study. Aten Pri-
maria 2008, 40(5):247-252.

Gueyffier F, Bulpitt C, Boissel JP, Schron E, Ekbom T, Fagard R,
Casiglia E, Kerlikowske K, Coope J: Antihypertensive drugs in
very old people: a subgroup meta-analysis of randomised
controlled trials. INDANA Group. Lancet 1999,
353(9155):793-796.

Hall WD: Representation of blacks, women, and the very eld-
erly (aged > or = 80) in 28 major randomized clinical trials.
Ethn Dis 1999, 9(3):333-340.

Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R, Ger-
mano G, Grassi G, Heagerty AM, Kjeldsen SE, Laurent S, et al.: 2007
Guidelines for the Management of Arterial Hypertension:
The Task Force for the Management of Arterial Hyperten-
sion of the European Society of Hypertension (ESH) and of
the European Society of Cardiology (ESC). | Hypertens 2007,
25(6):1105-1187.

Prevention of stroke by antihypertensive drug treatment in
older persons with isolated systolic hypertension. Final
results of the Systolic Hypertension in the Elderly Program
(SHEP). SHEP Cooperative Research Group. JAMA 1991,
265(24):3255-3264.

Medical Research Council trial of treatment of hypertension
in older adults: principal results. MRC Working Party. BM/
1992, 304(6824):405-412.

Amery A, Birkenhager W, Brixko P, Bulpitt C, Clement D, Deruyt-
tere M, De Schaepdryver A, Dollery C, Fagard R, Forette F, et al.:
Mortality and morbidity results from the European Working
Party on High Blood Pressure in the Elderly trial. Lancet 1985,
1(8442):1349-1354.

Dahlof B, Lindholm LH, Hansson L, Schersten B, Ekbom T, Wester
PO: Morbidity and mortality in the Swedish Trial in Old
Patients with Hypertension (STOP-Hypertension). Lancet
1991, 338(8778):1281-1285.

Staessen JA, Fagard R, Thijs L, Celis H, Arabidze GG, Birkenhager
WH, Bulpitt CJ, de Leeuw PW, Dollery CT, Fletcher AE, et al.: Ran-
domised double-blind comparison of placebo and active
treatment for older patients with isolated systolic hyperten-
sion. The Systolic Hypertension in Europe (Syst-Eur) Trial
Investigators. Lancet 1997, 350(9080):757-764.

Beckett NS, Peters R, Fletcher AE, Staessen JA, Liu L, Dumitrascu D,
Stoyanovsky V, Antikainen RL, Nikitin Y, Anderson C, et al.: Treat-
ment of hypertension in patients 80 years of age or older. N
Engl | Med 2008, 358(18):1887-1898.

Mahoney Fl, Barthel DW: Functional Evaluation: The Barthel
Index. Md State Med | 1965, 14:61-65.

Grupo de trabajo en hipertension arterial: Hipertension arterial para la
atencion primaria Barcelona: Sociedad Catalana de Medicina Familiar y
Comunitaria, EDIDE; 2005.

Consensus statement on the definition of orthostatic hypo-
tension, pure autonomic failure, and multiple system atro-
phy. The Consensus Committee of the American

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

http://www.biomedcentral.com/1471-2318/9/16

Autonomic Society and the American Academy of Neurol-
ogy. Neurology 1996, 46(5):1470.

Rodriguez Roca GC, Artigao Rodenas LM, Llisterri Caro JL, Alonso
Moreno FJ, Banegas Banegas JR, Lou Arnal S, Perez Llamas M, Raber
Bejah A, Pacheco Lopez R: Control of hypertension in elderly
patients receiving primary care in Spain. Rev Esp Cardiol 2005,
58(4):359-366.

Lloyd-Jones DM, Evans JC, Levy D: Hypertension in adults across
the age spectrum: current outcomes and control in the com-
munity. JAMA 2005, 294(4):466-472.

Ostchega Y, Dillon CF, Hughes JP, Carroll M, Yoon S: Trends in
hypertension prevalence, awareness, treatment, and control
in older U.S. adults: data from the National Health and
Nutrition Examination Survey 1988 to 2004. | Am Geriatr Soc
2007, 55(7):1056-1065.

Alonso Moreno FJ, Divison Garrote JA, Llisterri Caro JL, Rodriguez
Roca GC, Lou Arnal S, Banegas R, Raber Bejar A, de Castellar Sanso
R, Gil Guillen VF, Luque Otero M: Primary care physicians
behaviour in inadequate blood pressure control. Aten Primaria
2005, 36(4):204-210.

Llisterri Caro JL, Rodriguez Roca GC, Alonso Moreno FJ, Banegas
Banegas R, Gonzalez-Segura Alsina D, Lou Arnal S, Divison Garrote
JA, Sanchez Ruiz T, Santos Rodriguez JA, Barrios Alonso V: Control
of blood pressure in Spanish hypertensive population
attended in primary health-care. PRESCAP 2006 Study. Med
Clin (Barc) 2008, 130(18):681-687.

Perez-Fernandez R, Marino AF, Cadarso-Suarez C, Botana MA, Tome
MA, Solache |, Rego-Iraeta A, Mato AJ: Prevalence, awareness,
treatment and control of hypertension in Galicia (Spain) and
association with related diseases. | Hum Hypertens 2007,
21(5):366-373.

Brindel P, Hanon O, Dartigues JF, Ritchie K, Lacombe JM, Ducime-
tiere P, Alperovitch A, Tzourio C: Prevalence, awareness, treat-
ment, and control of hypertension in the elderly: the Three
City study. | Hypertens 2006, 24(1):51-58.

Lagi A, Rossi A, Comelli A, Rosati E, Cencetti S: Postural hypoten-
sion in hypertensive patients. Volume /2. Blood Press; 2003:5-6.
Bradley JG, Davis KA: Orthostatic hypotension. Am Fam Physician
2003, 68(12):2393-2398.

Naschitz JE, Slobodin G, Elias N, Rosner |: The patient with supine
hypertension and orthostatic hypotension: a clinical
dilemma. Postgrad Med | 2006, 82(966):246-253.

de Francisco AL, De la Cruz JJ, Cases A, de la Figuera M, Egocheaga
MI, Gorriz JI, Llisterri ]I, Marin R, Martinez Castelao A: Prevalencia
de insuficiencia renal en Centros de Atencion Primaria en
Espafia: Estudio EROCAP. Nefrologia 2007, 27(3):300-312.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2318/9/16/prepub

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for

disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central

O BioMedcentral

« yours — you keep the copyright

Page 6 of 6

(page number not for citation purposes)


http://www.ine.es
http://www.mortality.org
http://www.humanmortality.de
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12409953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12409953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12409953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15199801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15199801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15199801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18482544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18482544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10459960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10459960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10459960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10600055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10600055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17563527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17563527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17563527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2046107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2046107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2046107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1445513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1445513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2861311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2861311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2861311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1682683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1682683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9297994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9297994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9297994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18378519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18378519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14258950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14258950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8628505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8628505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8628505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8628505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15847732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15847732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16046653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16046653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16046653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17608879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17608879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17608879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16153374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16153374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18501138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18501138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18501138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17301825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17301825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17301825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16331101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16331101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16331101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14705758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16597811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16597811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16597811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17725449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17725449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17725449
http://www.biomedcentral.com/1471-2318/9/16/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Setting and subjects
	Data retrieval and statistical analysis

	Results
	Description of studied population
	Hypertension: prevalence and management

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

