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Hypertension Treatment and Control

Effectiveness of Blood Pressure Control Qutside the
Medical Setting

José R. Banegas, Julidn Segura, Javier Sobrino, Fernando Rodriguez-Artalejo, Alejandro de la Sierra,
Juan J. de la Cruz, Manuel Gorostidi, Antonio Sarria, Luis M. Ruilope; for the Spanish Society of
Hypertension Ambulatory Blood Pressure Monitoring Registry Investigators

Abstract—We studied the effectiveness of blood pressure (BP) control outside the clinic by using ambulatory BP
monitoring (ABPM) among a large number of hypertensive subjects treated in primary care centers across Spain. The
sample consisted of 12 897 treated hypertensive subjects who had indications for ABPM. Office-based BP was
calculated as the average of 2 readings. Twenty-four—hour ABPM was then performed using a SpaceLabs 90207
monitor under standardized conditions. A total of 3047 patients (23.6%) had their office BP controlled, and 6657
(51.6%) were controlled according to daytime ABPM. The proportion of office resistance or underestimation of
patients’ BP control by physicians in the office (office BP =140/90 mm Hg and average daytime ambulatory BP
<135/85 mm Hg) was 33.4%, and the proportion of isolated office control or overestimation of control (office BP
<140/90 mm Hg and average daytime ambulatory BP =135/85 mm Hg) was 5.4%. BP control was more frequently
underestimated in patients who were older, female, obese, or with morning BP determination than in their counterparts.
BP control was more frequently overestimated in those who were younger, male, nonobese, smokers, or with evening
BP determination. Ambulatory-based hypertension control was far better than office-based hypertension control. This
conveys an encouraging message to clinicians, namely that they are actually doing better than is evidenced by
office-based data. However, the burden of underestimation and overestimation of BP control at the office is still
remarkable. Physicians should be aware that the likelihood of misestimating BP control is higher in some hypertensive
subjects. (Hypertension. 2007;49:62-68.)
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dequate control of hypertension is low in population

and medical settings.!> However, physicians fre-
quently misclassify patients’ blood pressure (BP) status at
the office when compared with ambulatory BP monitoring
(ABPM).# In particular, BP readings are higher in standard
clinical practice than in ambulatory readings.*> Neverthe-
less, the magnitude of the gap between office and ambu-
latory BP control has not been noted in large-scale studies
addressing daily practice.

Furthermore, the prevalence and determinants of BP
conditions, such as white-coat hypertension ([WCH] ie,
high office BP with normal BP outside the medical setting)
and masked hypertension (normal office BP with high BP
outside the medical setting) have already been studied.c—'#
However, WCH is a term reserved for those subjects not on
antihypertensive treatment®, and in the case of treated
hypertensive subjects, it would, therefore, be more accu-
rate to use the term “office resistance,”® that is, in-clinic

BP readings that are both higher than goal despite treat-
ment and higher than normotensive BP outside the clinic as
demonstrated by ABPM. Likewise, we focused on “iso-
lated office control” (BP controlled at the office but
uncontrolled on ABPM despite treatment) rather than
masked hypertension. Office resistance and isolated office
control are not usually reported but may well be common
in daily clinical practice, because most hypertensive pa-
tients are, in fact, treated.

The effectiveness of BP control outside the office
environment was examined for the first time by using
ABPM in a large and varied sample of treated hypertensive
subjects in primary care practice in Spain. We calculated
the magnitude of the gap between office and ambulatory
BP control. Furthermore, we also ascertained the burden of
office resistance and isolated office control, that is to say,
the magnitude of underestimation and overestimation of
BP control, respectively, uncovered by ABPM. Finally, we
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assessed clinical predictors of disagreement between office
and ambulatory BP control. In particular, the influence
exerted on these discrepancies by the time of day of office
BP readings and drug administration has hardly been
studied. All of this information is important for better
knowledge of BP management in clinical practice and also
for public health purposes. For all of the above purposes,
we used the Spanish Society of Hypertension ABPM
Registry, based on a large-scale network of Spanish
physicians trained in ABPM.'S> To our knowledge, this
network of =900 clinical researchers using the same
methodology to perform ABPM on >36 000 outpatients is
unique in the world.

Methods

Study Design and Patients

From June 2004 through April 2006, 1124 physicians from 210
primary healthcare clinics spread across the 17 geographic regions
covered by Spain’s national healthcare system were invited to
participate. Physicians were chosen in proportion to the number of
inhabitants in each geographic region; and within each region,
selection of physicians also took into account their geographic
dispersion in outpatient practice lists. Most of the physicians that
were invited (897 [79.8%]) did in fact participate. The physicians
consecutively recruited a total of 36 611 hypertensive patients (aged
=18 years) who had conventional clinical indications for ABPM
performance, resulting in a mean of 41 selected patients per
physician. Physicians providing >1 ABPM per patient or <20
ABPMs were excluded from the study.

Of the patients recruited, 12 897 were evaluable patients with the
following characteristics: (1) a documented diagnosis of essential
hypertension, (2) attended at primary healthcare clinics, (3) treated
with antihypertensive drugs, (4) followed-up by the same medical
team for =2 months using the same study protocol, (5) <1 month
elapsing between measurement of office BP and ABPM, and (6)
valid BP and ABPM information and reliable, complete data on all
of the variables required for the intended analyses.

Study Variables

In brief, BP was measured at the office with a calibrated mercury
sphygmomanometer (in 70% of cases) or a validated semiautomatic
device (30%), using appropriate cuffs (2 sizes), keeping the subject
in a sitting position and ensuring standardized conditions.!®!7 The
average of 2 BP measurements was used for analyses. Thereafter,
24-hour ABPM was performed noninvasively on the nondominant
arm, using a SpaceLabs model 90207 device and spacing the
readings at 20-minute intervals.!$:!° Patients were instructed to
attend to their usual activities, return the following morning for
device removal, and keep their arm extended and immobile at the
time of each cuff inflation. For this study, ABPM was regarded as
valid only if =80% of systolic BPs (SBP) and diastolic BPs (DBP)
during the daytime and nighttime periods (from subject diaries) were
satisfactory. All of the valid recordings were analyzed to obtain
average 24-hour, daytime, and nighttime SBP and DBP. The mean
diurnal BP was used for analyses in this study. Physicians were
trained and certified in ABPM.

Physicians also completed a questionnaire based on the interviews
and physical examinations of patients at the time of visit and on data
drawn from clinical records. The variables included, which were
defined and measured in accordance with international guidelines,
are listed in Table 1.1%17:20 We defined dyslipidemia as total serum
cholesterol >250 mg/dL, low-density lipoprotein cholesterol >155
mg/dL, or high-density lipoprotein cholesterol <40 mg/dL in men
and <48 mg/dL in women or the presence of current lipid-lowering
therapy; obesity as body mass index =30 kg/m?; diabetes mellitus as
fasting blood glucose repeatedly >126 mg/dL or current antidiabetic
therapy; microalbuminuria as average urinary albumin excretion of
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30 to 300 mg daily or albumin/creatinine ratio >22 mg/g in men and
>31 mg/g in women and proteinuria as urinary protein excretion
>300 mg daily; and left ventricular hypertrophy as left ventricular
mass index calculated from an M-mode echocardiogram >125 g/m*
in men or >110 g/m? in women or the presence of electrocardio-
graphic criteria (Sokoloff index >35 mm). Renal disease was
diagnosed when serum creatinine was >1.5 mg/dL in men and >1.4
mg/dL in women or when proteinuria was present. Biochemical
parameters corresponded with the last office-based determination
within the preceding 3 months.

The study was approved by institutional review boards at the
coordinating reference centers, and written informed consent was
obtained from all of the patients. The procedures followed were in
accordance with institutional guidelines.

Statistical Analyses

Control of hypertension was evaluated by 2 methods, namely, the
proportion of patients who reached BP goals with BP measured by
conventional devices at the office (average office SBP/DBP: <140/
<90 mm Hg) and the proportion of patients who reached the BP
goals as measured by ABPM (average daytime ambulatory SBP/
DBP: <135/<85 mm Hg).!®-1 McNemar’s x* test was used to
compare the proportion of BP control achieved with office versus
ABPM methods. Concordance between both evaluation methods
vis-a-vis BP control was assessed using the k statistic. Taking
ABPM-based control as the reference standard, patients were clas-
sified into the following groups: concordant BP control (BP control
both at the office and on diurnal ABPM), concordant lack of control
(control neither by office nor ABPM methods), false-negatives or
office resistance (absence of control at the office but control by
ABPM), and false-positives or isolated office control (control at the
office but absence of control by ABPM). Clinical variables were
compared with ANOVA or the X* test, as appropriate. Statistical
significance was set at P<<0.05.

Two separate logistic regression models were used to assess
factors independently associated with the following 2 outcomes
(dependent variables): office resistance or clinical underestima-
tion of control (versus no underestimation) and isolated office
control or clinical overestimation of control (versus no overesti-
mation). Univariate analyses, using the Pearson x* test, were used
to assess whether each of the following (independent) variables
was associated with the outcomes: age (=60 years or <60), sex
(female or male), time of day of clinical BP measurement
(morning: 7:00 AM to 1:00 pM or evening: 1:00 PM on), duration
of hypertension (in years), number of antihypertensive drugs used
(1 or =2), time of day of antihypertensive drug administration
(morning, evening or night, or morning and evening or night),
obesity (body mass index =30 kg/m? or <30 kg/m?), tobacco
smoking (yes or no), dyslipidemia (yes or no), diabetes (yes or
no), family history of premature cardiovascular disease (yes or
no), target-organ damage ([TOD] atherosclerotic plaque, left
ventricular hypertrophy, or microalbuminuria; yes or no), and
associated clinical conditions (ischemic heart disease, stroke,
heart failure, or chronic kidney disease; yes or no). Following the
univariate analyses, clinical relevance and statistical significance
criteria (univariate P<<0.20) were then used to select variables for
multiple logistic regression. Variables with the highest P values
were sequentially removed, and a new logistic model was defined
without the eliminated variable. This operation was continued
until all of the remaining variables had P values <0.05.

Two-sided tests were run, and statistical adjustment was made for
multiple comparisons. Analyses were performed using the SPSS
version 13 computer software program.

Results
The main sample characteristics are set out in Table 1. In
brief, mean age was 61.9*+12.3 years (52.4% males), SBP/
DBP at the office was 149.4+19.3/86.8+11.6 mm Hg, and
daytime ambulatory BP was 133.1%+14.7/78.7£10.5 mm Hg.
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TABLE 1. Baseline Characteristics of Treated Hypertensive Patients According to BP Control

Total Concordant BP Control Office Resistance Isolated Office Control Concordant Lack of BP Control

Variable (N=12897) (n=2351) (n=4306) (n=696) (n=5544)
Age, y 61.9 (12.3) 60.2 (12.4) 63.1(12.0) 58.5(12.7) 62.1(12.2)

=60y, % 59.1 52.8 64.5 46.1 59.2
Male, % 52.4 50.3 45.8 58.6 57.5
Clinical SBP, mm Hg 149.4 (19.3) 126.3 (9.5) 152.4 (14.1) 129.4 (7.8) 159.5 (16.9)
Clinical DBP, mm Hg 86.8 (11.6) 77.0 (8.0) 87.7 (9.8) 78.7(7.9) 91.3(11.4)
BP taken in the morning, % 78.7 74.6 80.8 7341 80.9
Daytime SBP, mm Hg 133.1(14.7) 120.2 (8.3) 123.9(7.7) 138.4 (9.6) 145.1 (11.5)
Daytime DBP, mm Hg 78.7 (10.5) 72.9 (7.4) 73.1(7.5) 84.4 (8.8) 84.7 (10.2)
Duration of hypertension, y 7.8(7.2) 6.7 (6.4) 8.0(7.2) 7.0 (6.6) 8.3(7.5)
No. antihypertensive drugs, %

Monotherapy 391 424 36.8 44.0 38.9

2 drugs 35.0 34.9 36.1 323 34.5

=3 drugs 259 22.7 271 23.7 26.6
Time of drug taking, %

Morning only 80.2 79.4 81.8 80.9 79.2

Evening or night 9.9 10.6 9.2 9.4 10.3

Morning and evening or 9.9 10.0 9.0 9.7 10.5

night
BMI =30 kg/m?, % 40.3 38.3 441 30.3 395
Smokers, % 15.6 14.7 12.0 21.1 18.0
Dyslipidemia, % 42.2 43.6 421 42.2 417
Diabetes, % 215 18.3 20.6 20.3 23.8
Family history of premature 11.9 12.4 11.0 11.6 12.4
CVD, %
Target-organ damage, % 17.3 15.1 15.0 18.0 19.4
History of CVD, % 15.3 18.2 14.9 16.2 14.3

Continuous values are shown as mean (SD). CVD indicates cardiovascular disease. See text for definitions of BP measurements. For definitions of clinical

characteristics see Methods section.

For most patients (78.7%), office BP was determined in the
morning. Approximately 39% of patients were on mono-
therapy, and 80% of patients took their pills in the morning
only. The proportion of hypertensive subjects presenting with
obesity, dyslipidemia, or =1 additional risk factor was
>40%. Patients with office resistance were more frequently
older, female, with morning BP determination, on multith-
erapy, and obese and were less likely to be smokers or have
TOD (P<0.05). The opposite was true for patients with
isolated office control.

Office Versus Ambulatory BP Control:
Underestimation and Overestimation of

BP Control

A total of 3047 patients (23.6%) had their office BP con-
trolled, 6657 (51.6%) were controlled according to the
ABPM method, and 2351 (18.2%) were controlled by both
methods (Table 2). The proportion of office BP control was
significantly different from that of ABP control (P<<0.001),
and the k index for intermethod agreement was 0.24. The
proportion of false-negatives (office resistance) was 33.4%
(95% CI: 32.6-34.2%), that is, physicians in the office
underestimated patients’ BP control in ~33% of cases, and

the proportion of false-positives (isolated office control) was
5.4% (95% CI: 5.0-5.8%), meaning that physicians overes-
timated BP control in 5% of cases (Table 2 and Figure).
Finally, 5544 patients (43.0%) were uncontrolled by both
methods.

Population Estimates and Public

Health Implications

An extrapolation to the national population of Spain was
made to estimate the absolute number of hypertensive sub-
jects in the 4 BP control groups at a Spanish population level,
assuming universality of ABPM performance in the 8 million
hypertensive subjects treated in outpatient clinics in Spain
and that our sample was representative of that popula-
tion.'>2! Approximately 1.9 million patients were clini-
cally controlled (Figure). Of the 6.1 million persons with
clinically uncontrolled hypertension, only 3.4 million were
uncontrolled when ABPM was used, because the rest were
false-negatives or “office resistant,” and their BP control
was, thus, underestimated at the office. Lastly, ~1.5 of the
1.9 million clinically controlled patients were controlled
by both methods, and ~0.4 million were patients whose
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TABLE 2. Control of BP Among Treated Hypertensive Subjects According to Office and Ambulatory

BP Criteria

Daytime Ambulatory BP (SBP/DBP)

Controlled Uncontrolled
Office BP (SBP/DBP) (<135/<85 mm Hg) (=135/and/or =85 mm Hg) Total
Controlled (<140/<<90 mm Hg) Concordant control Isolated office control
2351 696 3047

18.2% (17.5-8.9%)
Office resistance

Uncontrolled(=140/and/or =90 mm Hg)
4306

33.4% (32.6-34.2%)

Total 6657

51.6% (50.7-52.5%)

5.4% (5.0-5.8%)
Concordant lack of control

23.6% (22.9-24.3%)

5544 9850
43.0% (42.1-43.8%) 76.4% (75.7-77.1%)
6240 12897
48.4% (47.5-49.3%) 100%

Data correspond with number and percentage (95% CI) of patients.

BP control was overestimated using clinical measurements
at the office.

Predictors of Disagreement Between Office BP and
ABP Control

As can be seen in Table 3, multivariate analysis showed
that BP control was more frequently underestimated in
hypertensive patients who were older, female, obese, and
with morning BP determination, or morning antihyperten-
sive drug taking than in their counterparts and was less
likely to be underestimated in those who were smokers or
presented with diabetes or TOD. Likewise, multivariate
analysis also showed that BP control was less likely to be
overestimated in patients who were older, female, obese, or with
morning BP taking or what amounts to the same thing; BP
control was more frequently overestimated in subjects who were
male, younger, nonobese, or with evening BP determination.
Lastly, BP control in smokers was more likely to be
overestimated.

Discussion
This is a study of the effectiveness of BP control outside
medical settings using ABPM on a large number of treated
hypertensive outpatients attended at multiple medical fa-
cilities spread across a developed country. This study

shows ABPM-based hypertension control as standing at
~52%, a much better figure than that for office-based
hypertension control (24%). In particular, the gap between
office and ambulatory control was most marked among
women (33%), older patients (32%), and those presenting
with obesity (32%; data not shown). This conveys a
reassuring message to practicing physicians, inasmuch as
they are doing better in BP control than is believed on the
basis of office- or population-based surveys, especially in
Europe.?3-22 Although the effectiveness of BP control does
not exclusively depend on physicians, professional prac-
tices are at least as responsible as patient-related factors if
not more so.3

The Burden of Undetected Controlled and
Uncontrolled Hypertension: Clinical and Public
Health Implications
Agreement between office- and ABPM-based methods of
estimating BP control was poor (k index=0.24). Physicians
are, thus, prone to 2 types of bias when estimating BP control
at the office, that is, false-negative (underestimation of BP
control) and false-positive (overestimation).

In public health terms, the magnitude is higher for the
underestimation bias. ABPM uncovers a large portion of
hypertensive subjects (33.4%) whose BP control is not

23.6 | 76.4%

Trad.iti.onal view: 19m \\\ & m\\ \
clinical BP  |[...0.0.0.n0
Underestimation 23.6% 334% 43.0%
of BP control 19 ’;’; < ) \
uncovered after | 2> .- [ 2L M : m\
ABPM
Under-and  (18.2% 33.4%5.4% 43.0%

over-estimation [
of BP control
uncovered after

27m R

; A 0.4 miE 3.4
----- i T\&&\\\\\\\T \\\\\\\
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(isolated office
control)

No control

Population implications of traditional
clinical BP measurement and of using
diurnal ABPM on BP control in Spanish
adult hypertensive subjects. Data corre-
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individuals.
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TABLE 3. Predictors of Underestimation and Overestimation of
Control of Hypertension From Multivariate Logistic Analysis

Predictor 0dds Ratio (95% Cl) P
Underestimation
Age (=60 vs <60 years) 1.33 (1.23-1.45) <0.001
Gender (female vs male) 1.37 (1.27-1.47) <0.001
BP determination (morning vs 1.13(1.03-1.24) 0.013
evening)
Drug taking (morning vs morning 1.14 (1.01-1.30) 0.038
and evening or night)
Body mass index (=30 kg/m? vs 1.25(1.16-1.35) <0.001
<30 kg/m?)
Smoking (yes vs no) 0.78 (0.70-0.87) <0.001
Diabetes mellitus (yes vs no) 0.85(0.78-0.93) 0.001
Target-organ damage (yes vs no) 0.90 (0.83-0.98) 0.014
Overestimation
Age (=60 vs <60 years) 0.61 (0.52-0.71) <0.001
Gender (female vs male) 0.85 (0.72-0.99) 0.042
BP determination (morning vs 0.73(0.61-0.87) <0.001
evening)
Body mass index (=30 kg/m? vs 0.64 (0.54-0.76) <0.001
<30 kg/m?)
Smoking (yes vs no) 1.23 (1.03-1.49) 0.026

Underestimation indicates absence of BP control by conventional method at
the office but control by ABPM; overestimation, BP control by conventional
method at the office, but absence of control by ABPM.

captured at the office. This office resistance represents the
burden of “clinically undetected control.” Likewise, ABPM
uncovers a relatively small portion of hypertensive subjects
(5.4%) whose BP control is overestimated at the office. This
isolated office control represents the burden of ‘“clinically
undetected lack of control.” Under extrapolation conditions,
the sum of office resistance and isolated office control, or
underestimation plus overestimation, totaling 3.1 million
patients (or 39%) is the burden of misclassification of BP
control. Finally, about half of treated hypertensive outpatients
in Spain (=52% or 4.2 million patients) are actually con-
trolled, and the other half are in fact uncontrolled, thus
forming the burden of hypertensive subjects at higher cardio-
vascular risk.

In clinical or individual terms, prognosis is worse for the
overestimation bias, because it could lead to undertreatment
of a substantial number of hypertensive subjects who, though
apparently (clinically) controlled, are nonetheless at higher
cardiovascular risk.2324 In fact, individuals with isolated
office control were more frequently on monotherapy than
were other BP control groups. On the other hand, underesti-
mation of BP control could lead to overtreatment. Individuals
with office resistance were more frequently on multitherapy
than were other BP control groups.

The prevalence of office resistance in treated hyperten-
sive subjects was found to be similar to the prevalence of
WCH reported in untreated individuals but often higher
than that reported for treated or total patients in other
studies.”-® Nonetheless, there are large differences in the
prevalence of this condition, and these studies are not

strictly comparable from a methodologic point of view.
Interestingly, we observed a lower prevalence of isolated
office control than the prevalence of masked hypertension
reported in other studies.®*!'4 Although the selection of
patients in our study may partially explain these differ-
ences, interstudy comparisons are inevitably difficult.
Methodologic differences aside, in our study, as in the
Pressioni Arteriose Monitorate e Loro Associazioni study
in Italy, office resistance was much more common than
isolated office control.!?

Predictors of Disagreement Between Clinical BP
Control and ABPM Control

Some factors partially explain the disparity between ABPM
and office BP control in the present study. Some other studies
have also reported that WCH is more frequent among older
adults, females, nonsmokers, and obese patients.%!!-'3 On the
other hand, other studies have also reported factors selec-
tively affecting ambulatory BP, including young age, male
gender, and smoking.!'42*

Furthermore, measuring BP in the morning (versus the
evening) was associated with a higher likelihood of office
resistance and underestimation of BP control, as well as with
a lower risk of overestimation of BP control. This suggests
that antihypertensive drugs were not at their peak antihyper-
tensive effect when BP was determined in the morning, and
consideration should also be given to the fact that many drugs
do not encompass a full 24-hour period.>252¢ Likewise,
taking antihypertensive drugs solely in the morning (versus
taking them twice per day) was associated with a higher
probability of office resistance and underestimation of BP
control. This may be partially because of the fact that most
BP determinations occurred in the morning.

Limitations

This study is not representative of the general Spanish
hypertensive population but was rather intended to reflect the
practice of physicians treating hypertensive subjects nation-
wide at primary care clinics situated throughout the Spanish
healthcare system. Although further research is needed to
confirm the generalizability of our findings, this study nev-
ertheless selected a large, varied sample of physicians and
patients with a wide range of characteristics and cardiovas-
cular risk drawn from most regions of the entire country.

In this study, 2 BP readings from a single visit were
averaged to characterize clinical BP, and the gap between
ABPM-based and clinical BP control would probably be
somewhat smaller if multiple visits had been used. However,
we sought to reproduce the conditions of standard clinical
practice surveys reporting hypertension control, where BP is
usually determined at a single visit.>? Furthermore, some
studies have reported that hypertension control was similar,
regardless of whether a single BP measurement taken at 1
visit or the average of several measurements taken on
different occasions was used.®> Although we used daytime
ABPM means, 24-hour ambulatory BP yielded similar pro-
portions of misclassification of BP control (data not shown).

The risk of being misclassified depends on the proximity to
the cut point used to define clinic control. However, the
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proportion of patients that were only misclassified on the
basis of an office BP difference of <5 mm Hg (eg, an office
SBP =140 and <145 or DBP =90 and <95 and ambulatory
BP <135/<85) was only 8.4% (1085 hypertensive individu-
als), and even so, there would still be a marked gap between
ambulatory BP control and clinical BP control (data not
shown). To a certain extent, proximity to the cut point
accounts for some of the factors that get selected as predictive
of misclassification. However, for both the “SBP =140 and
<145 or DBP =90 and <95” and the “SBP =145 or DBP
=95 mm Hg” categories, most predictive factors remained
statistically significant and with odds ratios in the expected
direction (data not shown). However, the cross-sectional
design of this study acts as a bar to inferring that the
predictors identified are causal.

There is still some debate as to the appropriate level of
daytime ABP equivalent to 140/90 mm Hg. For a lower
ambulatory BP cutoff, for example, 130/80 mm Hg, 33.7% of
patients had their BP controlled on ABPM. This figure is
clearly lower than the 51.6% of patients with their ambulatory
BP controlled when using the 135/85 mm Hg cut point, but it
is still quite greater than the 23.6% of office BP control.
Although we explicitly acknowledge that any difference in
cutoff value will affect the resulting prevalence rates for
misclassification, we have adopted the international consen-
sus guidelines.

Perspectives

Control of hypertension using ABPM outside medical set-
tings is much better than evidenced previously by office-
based surveys. The traditional view based on clinical BP
shows that only 24% of hypertensive subjects are controlled
in our study, a figure quite similar to that found in other
European and some US studies. Nevertheless, ABPM re-
vealed that true BP control is more than double that figure
This conveys an encouraging message to clinicians, namely,
that they are doing better than is usually thought.

However, ABPM likewise revealed that, at the office, BP
control is underestimated by physicians in 1 of 3 hypertensive
subjects and overestimated in 1 of 20 patients. In other words,
the burden of undetected controlled and uncontrolled hyper-
tension is still enormous. Hence, these data may also contrib-
ute to more efficient planning of health resources, because
many hypertensive subjects believed previously to be uncon-
trolled are, in fact, controlled. However, the use of ABPM
also leads to the emergence of undetected uncontrolled
hypertensive subjects, putting them at high cardiovascular
risk and implying additional costs. ABPM is rarely available
at clinics, and an effort is, thus, needed to extend its use and
indication in the future. Finally, a further implication of this
study is that physicians should be aware both of their possibly
inadequate assessment of BP control when this is purely
based on office BP measurement and of the fact that the
likelihood of misestimating BP control is higher in some
hypertensive subjects.
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