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Blood pressure control and physicians’ therapeutic
behavior in a very elderly Spanish hypertensive
population

Gustavo C Rodrı́guez-Roca1, Vicente Pallarés-Carratalá2, Francisco J Alonso-Moreno3,
Carlos Escobar-Cervantes4, Vivencio Barrios5, José L Llisterri6, Francisco Valls-Roca7, José L Carrasco-Martı́n8,
José M Fernández-Toro9 and José R Banegas10, on behalf of the working group of arterial hypertension of the
Spanish Society of Primary Care physicians (Group HTA/SEMERGEN) and the PRESCAP 2006 investigators

This study sought to assess blood pressure (BP) control rates by determining the factors associated with poor BP control,

therapeutic management and physicians’ therapeutic behavior among elderly Spanish hypertensive patients in a primary care

setting. This cross-sectional multicenter study included hypertensive patients at least 80 years of age in primary care settings

throughout Spain who were on pharmacologic treatment. BP was considered well controlled at o140/90 mm Hg (o130/80 in

patients with diabetes, chronic renal disease or cardiovascular disease). A total of 923 patients were included (83.3±3.5 years;

62.9% women). Almost two-thirds (64.0%) of the patients were taking a combined therapy (68.7%; 2 drugs) and approximately

one-third (35.6%; 95% CI 32.6–38.7) of the patients attained BP goals. Physicians modified the antihypertensive treatment

in 26.1% (95% CI 22.3–29.9) of patients with uncontrolled BP, which most frequently involved the addition of another drug

(47.6%). Predictive factors for no BP control and no therapeutic modification in patients with uncontrolled BP included

diabetes (OR 2.8 (95% CI 2.0–3.9); Po0.0001) and mistaken physician perceptions about BP control (OR 108.1 (95% CI

40.5–288.6); Po0.0001), respectively. Only three out of 10 hypertensive patients 80 years or older in Spain achieved the BP

goals. Physicians only modified the treatment in one out of four patients with uncontrolled BP. Diabetes was associated with a

threefold increase in the likelihood of uncontrolled BP, and the mistaken physician perceptions about BP control were associated

with a 100-fold rise in the probability of not modifying antihypertensive therapy.
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INTRODUCTION

Cardiovascular morbidity and health costs are increasing among the
elderly in the majority of Western countries, owing primarily to the
aging of the population.1,2 In Spain, the proportion of patients 80
years or older has increased by 28.8% in the past 6 years, and it has
been estimated that this percentage will rise by about 33% by 2015 and
44% by 2020.3

Hypertension is one of the most important factors for cardiovas-
cular risk. Although the prevalence of hypertension increases with age
(about three-quarters of patients 80 years or older are hypertensives),
the available evidence about the benefits of treating hypertension in
that patient population is scarce.4,5 Most randomized controlled trials
involving older adults either have excluded those 80 years or older or
have included too few participants.6–9

Systolic blood pressure (BP) increases with age, whereas diastolic
pressure rises until the 50 s and falls after that.10 Taking into account
that the majority of patients with hypertension are above that age, it
has been suggested that only systolic BP should be considered a target
in the elderly population.11

The results of the HYVET trial have just been published. In that
study, 3845 patients from Europe, China, Australasia and Tunisia who
were 80 years old or older and had a sustained systolic BP of
X160mmHg were randomly assigned to receive antihypertensive
treatment (vs. placebo) with a target BP of 150/80mmHg. Active
treatment was associated with a 30% reduction in the rate of fatal or
nonfatal stroke, a 39% reduction in the rate of death from stroke, a
21% reduction in the rate of death from any cause, a 23% reduction in
the rate of death from cardiovascular causes and a 64% reduction in
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the rate of heart failure, with fewer serious adverse events.12 The
results of this trial strongly suggest that in hypertensive patients
80 years or older, achieving BP goals is crucial to improved cardio-
vascular prognosis. However, physicians and patients remain largely
unaware of this. Indeed, scarce information exists for this patient
population with regard to clinical profiles, therapeutic management
and BP control rates.13,14

This study sought to assess BP control rates by determining which
factors were associated with poor BP control, therapeutic management
and physicians’ therapeutic behavior among elderly Spanish hyper-
tensive patients in a primary care setting.

METHODS
PRESCAP 2006 was a multicenter and cross-sectional survey that aimed at

determining the BP control rates in hypertensive patients in a primary care

setting.15 This paper presents the results regarding patients 80 years or older.

The study was approved by the ethics committee of Hospital La Paz, Madrid,

and the patients were provided with written informed consent documents

before enrollment.

A total of 2850 general practitioners throughout Spain participated in the

study, which was conducted for 3 days (20 June 2006 to 22 June 2006). Each

investigator was asked to include the first four consecutive outpatients at the

clinic who met the inclusion criteria. Patients of both sexes, at least 18-years old

and with an established diagnosis of hypertension, were included in the study.

Hypertension was considered when patients had a systolic BP of 140mmHg,

diastolic BP of 90mmHg (130/80mmHg for diabetics) or a history of

hypertension and taking antihypertensive medication. Patients with a recent

diagnosis of hypertension (o6 months) or those undergoing treatment foro3

months were excluded. Overall, 11 094 patients with hypertension were

included; a total of 574 patients were excluded because they did not meet

the inclusion criteria or because incorrect data were recorded. In total, 10 520

patients were analyzed. Of these, 923 patients (8.8%) were 80 years or older.

The biodemographic data, risk factors, and history of cardiovascular disease

and treatments, which were defined according to the 2003 European Guide-

lines,16 were recorded for every patient. Ischemic heart disease was defined as

the presence of angina, evidence of myocardial ischemia assessed by stress tests,

history of myocardial infarction or previous revascularization (surgery or

percutaneous). The presence of organ damage (left ventricular hypertrophy)

or associated clinical conditions (heart failure, peripheral artery disease, renal

impairment and stroke) was recorded from the clinical history of the patient.

The diagnosis of left ventricular hypertrophy was established by either

electrocardiogram or echocardiogram according to the definition of the

2003 European Guidelines.16 Dyslipidemia was defined as total cholesterol

46.5mmol l�1 (250mg per 100ml), LDL cholesterol 44.0mmol l�1 (150mg

per 100ml), HDL cholesterol o1.0 and 1.2mmol l�1 (40 and 48mg per

100ml) in men and women, respectively, or triglycerides 41.7mmol l�1

(150mg per 100ml). Smoking was defined as current smokers of X1 cigarette

per day in the last month. Excessive alcohol intake was considered weekly

consumption equivalent to 26oz of 40-proof alcohol. A sedentary lifestyle was

defined as daily physical activity of less than a 30-min walk. Waist circumfer-

ence was measured at the midway point between the iliac crest and the costal

margin. Obesity was defined as body mass index of X30kgm�2, and

abdominal obesity was defined as waist circumference of 4102 and 88 cm in

men and women, respectively.

Blood pressure readings were taken according to the 2003 European Guide-

lines, with the patients in a seated position with their backs supported and after

a 5min rest, using calibrated aneroid or mercury sphygmomanometers or

validated automatic devices, depending on the availability.16 The patients were

advised to avoid smoking or drinking coffee within 30min of BP assessment.

The visit BP was the average of two separate measurements taken by the

examining physician, and a third measure was obtained when there was a

difference of X5mmHg between the two readings. Adequate BP control was

defined as the systolic BP of o140mmHg and diastolic BP of o90mmHg

(o130 and o80mmHg for diabetics, chronic kidney disease and cardiovas-

cular disease).16 The type, number and time of taking of antihypertensive

agents were recorded. As this survey was conducted to represent daily clinical

practice, patients were not asked earlier to take their antihypertensive treat-

ment. After BP measurement, physicians were asked whether they considered

their patients to have adequate BP control and whether they would recommend

any change in antihypertensive therapy, and, if so, what change and why.

Statistical analysis
The presence of normal distribution was tested using the Kolmogorov–Smirnov

test. Continuous variables, which were expressed as means (s.d.), were

compared using Student’s t-test for paired and unpaired data. Categorical

variables, expressed as a percentage, were compared using the w2-test or Fisher’s
exact test, as appropriate. To determine the main factors involved in BP control

and in the therapeutic behavior of the physicians, a multivariate analysis was

performed. Cardiovascular risk factors, including abdominal obesity, diabetes,

cardiovascular and renal diseases, time of evolution of hypertension (p5 vs.

45 years), antihypertensive drugs, whether the patient had taken the treatment

on the day of the visit, the time of the visit and the perception of physicians

about BP control of patients were included as potential predictive factors. The

data design was subjected to internal consistency rules and ranges to control for

inconsistencies/inaccuracies in the collection and tabulation of data. Statistical

significance was set at a P-value o0.05. The statistical analysis was carried out

using the SPSS statistics package, version 15.0 (SPSS, Chicago, IL, USA).

RESULTS

Biodemographic data
A total of 923 patients (62. 9% women; 83.3±3.5 years) were included
in the study. The mean time of evolution of hypertension was
13.2±8.7 years; 680 participants (73.7%) were 80–84 years of age,
177 (19.2%) were 85–89 years of age and 66 (7.1%) wereX90 years of
age. The main clinical characteristics of the study population are
shown in Table 1. The three most frequent cardiovascular risk factors
were sedentary lifestyle (66.7%), abdominal obesity (47.1%) and
dyslipidemia (44.5%). With regard to organ damage and vascular
disease, 11.2% of the patients showed left ventricular hypertrophy and
42.4% cardiovascular disease (15.8% renal failure, 14.0% coronary
heart disease, 13.9% heart failure, 6.8% stroke, 5.9% peripheral artery
disease and 2.4% advanced retinopathy). Women were older
(83.4±3.5 vs. 83.1±3.6 years) and showed a higher body mass
index (28.6±4.6 vs. 28.3±3.7 kgm�2), whereas men had a larger
waist circumference (98.5±13.4 vs. 94.9±14.9 cm; all P¼0.001). The
prevalence of a sedentary lifestyle (67.0% vs. 33.0%; Po0.001),
abdominal obesity (74.4 vs. 25.6%; Po0.001) and cardiovascular
disease (58.0 vs. 42.0%; P¼0.004) was higher in women than in
men, whereas smoking showed the opposite trend (88.3 vs. 11.7%;
Po0.0001).

Hypertension and BP control rates
The mean BP was 139.7±15.8/77.0±9.5mmHg, with no significant
differences between genders (138.8±14.6/77.2±10.0 in men and
140.2±16.4/76.9±9.3mmHg in women); 29.5% (95% CI 26.5–
32.4%) showed a high-normal BP. The distribution of patients
according to the different 2003 ESH/ESC BP categories is presented
in Table 2.
A total of 35.6% of patients achieved BP goals; 39.2% showed

control of only systolic BP and 72.3% showed control of only diastolic
BP; no significant differences were found between genders: 34.1%,
36.9% and 69.2%, respectively, in men vs. 36.8%, 40.8% and 73.6%,
respectively, in women (Table 3).
An additional analysis was performed to determine whether there

were differences in BP control regarding the three age groups: 80–84
years, 85–89 years andX90 years. BP control rates were 35.9%, 34.5%
and 36.4% for patients in the three age groups, respectively (P¼NS).
BP control rates were poorer in patients with diabetes, cardiovascular
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disease and kidney disease (18.2% vs. 43.1%, Po0.001; 30.7% vs.
40.2%, Po0.05 and 27.9% vs. 37.3%, Po0.01, respectively). Patients
with uncontrolled BP had more dyslipidemia and organ damage, and
were more frequently diabetic. A total of 12.9% (n¼119) did not take
medication on the day of the visit. There was better BP control among
patients who had taken antihypertensive medication on the day of the
visit (90.7% vs. 9.3%, P¼0.018).

Antihypertensive treatment
The mean time of treatment was 11.2±7.5 years, 10.5±7.3 years in
men vs. 11.7±7.6 years in women, Po0.05. Of the patients, 36.0%
(n¼332) were on monotherapy and the other 64.0% (n¼591) were on
combined therapy (68.7% (n¼406) were on two drugs and 31.3%
(n¼185) on three or more agents). When considering each antihy-
pertensive drug individually, 30.7% (n¼283) of the patients were
taking angiotensin-converting enzyme inhibitors (ACEi), 28.9%
(n¼267) angiotensin receptor blockers (ARB) and 21.4% (n¼198)
diuretics (Figure 1). Regarding combined therapy, overall, fixed
combinations were prescribed in 28.1% (n¼259) of the patients

(ACEi diuretic (43.4%, n¼113), ARB (35.6%, n¼92), ACEi calcium
channel blocker (12.8%, n¼33), b-blocker-diuretic (6.1%, n¼16) and
others (2.1%, n¼5)) and free combinations were prescribed in 35.9%
(n¼332) of the patients (ACEi diuretic (27.9%, n¼93), ARB diuretic
(23.7%, n¼79), ACEi-calcium channel blocker (10.3%, n¼34), ACEi-
b-blocker (8.1%, n¼27), diuretic calcium channel blocker (6.1%,
n¼20), diuretic-b-blocker (5.8%, n¼19), ARB-ACEi (5.3%, n¼18),
ARB-b-blocker (3.9%, n¼13) and others (8.9%, n¼29)). No signifi-
cant differences were found between BP control rates and being on
monotherapy (36.7%) or combined therapy (35.0%).

Physicians’ therapeutic behavior and insufficient BP control
Physicians modified antihypertensive treatment in 26.1% (95% CI
22.3–29.9%) of the patients with uncontrolled BP. The causes for
therapy modification were lack of efficacy (89.5%), side effects (6.3%)
and others (4.2%). In 47.6% of the cases, another antihypertensive
drug was added; in 34.1% of the cases, the dose of the earlier
antihypertensive agent was increased; in 4.9% of the cases, the earlier
medication was substituted by another; and in 13.4% of the cases,
another action was performed. When compared with patients o80
years old, the frequency of treatment modification by physicians was
higher in younger patients (31.2% (95% CI 30.0–32.5%), P¼0.04),
Figure 2. No differences were found between genders regarding the
behavior of the physicians.
With regard to the physicians’ perception of patients’ BP control,

60.0% of the patients with uncontrolled BP were considered well
controlled. Of these, 85.2% had taken their medication on the day of
the visit. Their BP values were 139.9±8.9 and 77.6±8.6mmHg.
In those patients whose BP was considered uncontrolled, general

Table 1 Clinical characteristics of the patients included in the study

(n¼923)a

Percentage (%) 95% CI

Gender: women 62.9 59.8–66.0

Habitat

Rural 22.8 20.1–25.5

Half-urban 14.6 12.3–16.9

Urban 62.5 59.4–65.6

Sedentary life style 66.7 63.7–69.7

Excessive alcohol intake 6.9 5.3–8.5

Obesity (body mass index X30 kgm�2) 32.1 29.1–35.1

Abdominal obesity (waist circumference 4

102/88cm men/women)

47.1 43.9–50.3

Smoking 6.8 5.2–8.4

Diabetes mellitus 29.9 26.9–32.9

Dyslipidemia 44.5 41.3–47.7

Family history of premature cardiovascular disease 23.0 20.3–25.7

History of cardiovascular disease 42.4 39.2–45.6

Left ventricular hypertrophy 11.2 9.2–13.2

Grade III–IV retinopathy 2.4 1.4–3.4

Kidney disease 15.8 13.5–18.1

Habitat: rural o5000, half-urban 5000–19 999 and urban X20000 inhabitants.
aData are expressed as percentage and 95% confidence interval.

Table 2 Distribution of the patients according to the different blood pressure categories of the 2003 ESH/ESC guidelines16

Category n¼923 Percentage (%)¼100.0 95% CI

Optimal (SBP o120 and DBP o80mm Hg) 43 4.7a 3.3–6.0

Normal (SBP 120–129 and DBP 80–84 mm Hg) 149 16.1a 13.8–18.5

High normal (SBP 130–139 and DBP 85–89 mm Hg) 272 29.5a 26.5–32.4

Grade 1 hypertension or mild (SBP 140–159 or DBP 90–99 mmHg) 357 38.7 35.5–41.8

Grade 2 hypertension or moderate (SBP 160–179 or DBP 100–109 mmHg) 83 9.0 7.1–10.8

Grade 3 hypertension or severe (SBP X180 or DBP X110 mm Hg) 19 2.1 1.1–3.0

Isolated systolic hypertension (SBP X140 and DBP o90 mmHg) 363 39.3 36.1–42.5

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.
aNote: The proportion of patients with a blood pressure o140/90mmHg was 50.3%. However, the percentage of patients who attained blood pressure targets was 35.6%. This difference occurs
because in patients with diabetes or renal insufficiency, blood pressure goals were o130/80mmHg. Similarly, 39.3% of the study population had a systolic blood pressure X140 and diastolic
o90mmHg (isolated systolic hypertension); and this is different to the proportion of patients who attained systolic blood pressure goal (39.2%).
Data are expressed as percentage and 95% confidence interval.

Table 3 Blood pressure control rates

BP control rates Percentage (%) 95% CI

Overall BP 35.6 32.6–38.7

Systolic BP 39.2 36.1–42.3

Diastolic BP 72.3 69.4–75.2

Overall BP (men) 34.1 31.0–37.2

Systolic BP (men) 36.9 33.8–40.0

Diastolic BP (men) 69.2 66.2–72.2

Overall BP (women) 36.8 33.7–39.9

Systolic BP (women) 40.8 37.6–44.0

Diastolic BP (women) 73.6 70.8–76.4

Abbreviations: BP, blood pressure; CI, confidence interval.
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practitioners modified the treatments in 89.1% vs. 10.9% of patients
who were considered well controlled (Po0.0001).
The predictive factors most frequently associated with no BP

control and with no therapeutic modification in patients with uncon-
trolled BP were diabetes (OR 2.8 (95% CI 2.0–3.9); Po0.0001) and
the physicians’ wrong perceptions of patients’ BP control (OR 108.1
(95% CI 40.5–288.6); Po0.0001), respectively (Table 4).

DISCUSSION

Different guidelines have reported that the presence of hypertension
increases cardiovascular morbidity and mortality; even small eleva-
tions above the optimal BP values increase the likelihood of develop-
ing negative cardiovascular outcomes.16–18 Taking into account that
some epidemiological studies have suggested that BP is inversely
related to the risk of death in patients 80 years or older, there is
very scarce information about the best practices in the elderly
population.4,19,20 However, recent clinical trials such as HYVET12

provide consistent evidence that antihypertensive treatment in persons
80 years of age or older is beneficial. In this context, surveys such as
PRESCAP 2006 are important because they depict clinical practice and
provide an accurate picture of the hypertensive population 80 years of
age or older who are managed in primary care. This is a common
condition. In fact, our study indicated that about 9% of the patients
who are attended to daily in primary care settings are 80 years of age
or older. Concomitant cardiovascular risk factors such as organ
damage and vascular disease are common in this overall study

population and in other studies conducted under conditions common
to daily clinical practice.19,21

In our study, 35.6% of the patients who were 80 years or older
achieved BP goals vs. 41.4% of the overall study population.15

Similarly, in two studies conducted in the United States and Eur-
ope,22,23 BP control declined with advancing age. Although BP control
is still far from optimal, in recent years, BP control has improved not
only in the general population but also in the elderly and high-risk
subgroups.24–28 Interestingly, BP control improved in patients X90
years old (36.4%). This could be explained by the fact that systolic BP
declines after 85 years and because it is more likely that patients with
poorer BP control would have died from this or other causes.14,19 In
multivariate analysis, diabetes (OR 2.8) and not having taken the
medication on the day of the visit (OR 1.7) were predictors of no BP
control. Although significant in other studies, predictors from other
surveys such as gender or body mass index were not significant in our
study.19,26 This could be related to the fact that gender differences and
muscle mass decrease with age.29

About two-third of the study population was taking two or more
drugs. The median number of antihypertensive agents was 2 (range
1–6). Although this is positive, our study showed that only about one-
quarter of physicians modified antihypertensive treatment in patients
with uncontrolled BP, with lack of efficacy being the most frequent
reason. Mistaken physician perceptions about BP control for their
patients dramatically increased (OR 108.1) the probability of not
making changes in the antihypertensive treatment of participants with
uncontrolled BP. Unfortunately, this occurs not only in the elderly but
also in the overall hypertensive population.29 It has been suggested
that an incorrect perception of BP control may be one of the most
important factors for therapeutic inertia.30 It is likely that some
physicians may be afraid of prescribing two or more antihypertensive
drugs in this population to avoid side effects and polymedication.29

Taking into account that 60% of the patients with uncontrolled BP
were perceived as well controlled, it is necessary to carry out medical
education activities to improve the maintenance of good BP control in
very elderly hypertensive patients. On the other hand, when the
perception of uncontrolled BP was correct, nearly 90% of the
physicians modified the treatment.

Limitations
As the patients and physicians were not randomly selected and as BP
control was calculated with 2–3 office measurements in the same visit,
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Table 4 Predictive factors for no blood pressure control and

for no modification of antihypertensive treatment in patients with

uncontrolled blood pressure

Variable Odds ratio 95% CI P-value

Uncontrolled blood pressure

Presence of diabetes 2.8 2.0–3.9 o0.0001

Patient did not take antihypertensive

medication on the day of the visit

1.7 1.1–2.7 0.016

No modification of antihypertensive therapy

Wrong perception of physicians about

patients’ blood pressure control

108.1 40.5–288.6 o0.0001

Current combined therapy 2.8 1.5–5.3 o0.01

Absence of diabetes 1.9 1.0–3.8 0.04

Abbreviation: CI, confidence interval.
P-value, Wald w2-test.
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it is likely that these data cannot be generalized to the whole Spanish
population. Moreover, as our study was carried out in a population
attended by general practitioners in Spain, the data could probably
only be generalized to countries with similar health care delivery and
cardiovascular risk profiles. As the aim of this study was to investigate
BP control in the hypertensive population of 80 years of age or older
under conditions of daily clinical practice, the high number of
participants and meticulousness of data collection make the results
representative for this population. This cross-sectional survey was
conducted in 2006. Taking into account that the HYVET research was
published in 2008, there has been little time for physicians to enact
behavior change, and it is likely that the results of this study may still
represent current clinical practice.

Conclusions
Only three out of 10 hypertensive patients of 80 years of age or older
in Spain achieve BP goals. Physicians only modify treatment in one of
the four patients with uncontrolled BP. Diabetes is associated with a
threefold increase in the likelihood of bad BP control and mistaken
physician perceptions of BP control with a 100-fold rise in the
probability of not modifying the antihypertensive therapy.
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Dı́az (Oviedo, Asturias), JL Górriz-Teruel (Valencia), V Barrios-Alonso
(Madrid), A Calderón-Montero (Madrid), A González-Sánchez
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