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Longitudinal Community-Based
Assessment of Blood Pressure Control
Among Japanese Hypertensive Patients:
Fukushima Research of Hypertension

(FRESH)

Hirohide Yokokawa, MD, PhD;' Aya Goto, MD, MPH, PhD;'
Hironobu Sanada, MD, PhD;%? Tsuyoshi Watanabe, MD, PhD;?
Seiji Yasumura, MD, PhD'

In this observational cobort study, the authors
assessed the achievement of treatment goals as
defined in the Japanese Society of Hypertension’s
Guidelines for the Management of Hypertension
(JSH 2004) among 2743 Japanese hypertensive
patients who were followed for 1 year (follow-up
rate of 82.6%). Median age was 72 years, and
45Y% were men. Achievement of treatment goals
across all 4 seasons was very low, at 4.1%
among patients with diabetes mellitus or renal
disease, 3.9% among nonelderly patients

(<65 years of age) without these diseases, and
30.8% among elderly patients (=65 years of age)
without these diseases. These findings highlight
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the importance of maintaining appropriate blood
pressure control. In addition, an analysis of fac-
tors associated with achievement rates identified
the importance of weight control, lifestyle modifi-
cation, and family bistory, and indicated a need
for better blood pressure management before
complications arise. | Clin Hypertens (Greenwich).
2010;12:166-173. ©2010 Wiley Periadicals, Inc.

Cardiovascular diseases (CVDs) are some of
the most prevalent causes of death globally
and are projected to remain the leading cause of
death for the foresceable future.!™ The World
Health Organization has reported that 17.5 mil-
lion persons worldwide are estimated to have
died from CVDs in 2005, and an estimated 20
million persons will die from them every year by
2015, mainly from heart attacks and strokes, if
corrective action is not taken.* Hypertension is
well-known to be one of the most common risk
factors for CVDs, which include coronary artery
disease, cerebrovascular disease, heart failure,
and peripheral artery disease.>® Up to 30% of
adults have high blood pressure (BP) in much of
the world, and 50% to 60% of these cases could
be prevented by increasing physical activity,
maintaining an ideal body weight, and eating a
balanced diet.”

In the past several decades, many studies have
revealed risk factors for hypertension and many
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trials have been conducted in attempts to prevent
hypertension and improve BP levels.**! From these
studies and trials, several hypertension management
guidelines have been established as part of evi-
dence-based manuals, advising health care providers
on the most effective and practical therapies for
hypertensive patients.**** Despite these guidelines,
however, the prevalence of hypertension is increas-
ing. In the United States, the National Health and
Nutrition Examination Survey (NHANES), which
was conducted in 1999-2000, reported that the
prevalence of hypertension was 28.7% in that per-
iod, an increase of 3.7% from 1988 to 1991.'¢
Furthermore, the proportion of hypertensive
patients whose BP was >140/90 mm Hg remained
constant during that time, at 31.0%, although
awareness and treatiment improved compared with
the previous survey. In Japan, the average BP
decreased from 1961 to 1990 in men ({from
143.2/83.0 wmm Hg to 134.3/82.9 mm Hg) and
women (from 143.3/82.2 mm Hg to 128.4/77.6
mm Hg) aged 30 to 69 years, likely as a result
of public health efforts and newly developed
medications,> There are still more than 30 million
hypertensive patients in Japan,!” however, and
hypertension is the third most common reason for
Japanese outpatient clinical visits.'®

Researchers have reported seasonal effects on BP
and the incidence and mortality of cerebrovascular
disease.'”*® A survey of the general Japanese popu-
lation revealed a significant seasonal pattern in the
incidence of intracerebral hemorrhage among
patients with hypertension and negative correlations
between mean ambient temperature and incidence
of both intracerebral hemorrhage and infarction.?
The temperature in Japan varies seasonally, with
the average temperature in August reaching
approximately 30°C, while in January, the average
temperature in Tokyo is approximately 8°C. Based
on these previous reports, the importance of con-
trolling BP consistently across all seasons is empha-
sized in the Japanese Society of Hypertension’s
Guidelines for the Management of Hypertension
(JSH 2004), as well as in other guidelines for
hypertension management.'>™ A few epidemiolog-
ic studies outside Japan have reported success in
achieving target BP goals across all seasons,”'™*
but there is little evidence of this in Japan.

We conducted a prospective study among Japa-
nese hypertensive patients for 1 year. Results from
the baseline survey have been previously reported.**
In short, we found a low success rate in achieving
treatment goals defined by JSH 2004, and found
that obesity, family history, organ damage, and
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CVDs were factors that affected this success rate.**
The aim of this report was to assess seasonal
changes in the achievement of treatment goals as
defined by JSH 2004 and to explore factors associ-
ated with success in maintaining BP levels consis-
tently across all seasons.

RESEARCH DESIGN AND METHODS

The present study was a prospective cohort study
carried out in Fukushima Prefecture, Japan, from
July 2006 to May 2007, and a detailed description
is provided in our previous report.** Participants in
our study were hypertensive patients who had been
treated with antihypertensive medication for at least
3 months and who visited a participating physician
during the baseline survey period (July 2006).
Enrolled patients were monitored for 1 year at
3-month intervals (July 2006, Qctober 2006, Janu-
ary 2007, and April 2007).

For the baseline survey, we copied registered
patients’ clinical data from medical files to survey
sheets. Data included age, sex, height, weight, waist
circumference, family history (hypertension, diabe-
tes mellitus, dyslipidemia, heart disease, stroke,
renal disease, and premature CVD), alcohol con-
sumption, current smoking status, systolic and dia-
stolic BPs, whether the patient had been instructed
in home BP measurement, duration of hypertension
treatment, usage of antihypertensive drugs, presence
of metabolic disorders (diabetes mellitus, dyslipide-
mia), presence of organ damage, and/or CVD
status (brain, heart, kidney, blood vessels, hyperten-
sive, or diabetic retinopathy). We asked physicians
to employ their standard methods to measure BP.
In general, measurements are taken according to
JSH 2004 recommendations in Japan. According to
our survey, 80.0% of physicians personally take
patient BP measurements, 82.9% do so during
medical consultation, 82.9% do so in a consulta-
tion room, and 72.9% use a mercury sphygmoma-
nometer. Follow-up surveys collected hypertension-
related  information, which included whether
appointments were kept during the preceding 3-
month period, systolic and diastolic BP measure-
ments, and changes in medication.

All data were entered into a computer and ana-
lyzed using SPSS version 16 (SPSS Inc, Chicago,
IL). We classified patients into 3 groups according
to JSH 2004: elderly patients 65 years and older
without diabetes mellitus or renal disease, nonelder-
ly patients younger than 65 years without diabetes
mellitus or renal disease, and patients with diabetes
mellitus or renal disease. We calculated success
rates according to the following treatument goals for

THE JOURNAL OF CLINICAL HYPERTENSION

167



168

Table I. Characreristics of Hypertensive Patients at
Baseline

MEDIAN
(Min-MaX)
VARIABLES or No. (%)
Age, y 72 (24-99)
Sex, male 1229 (44.8)

Anthropometric measurements
Body mass index, kg/n|2
‘Waist circumference, ¢cm

Male 85.0 (53.0-134.0)

87.5 (59.0-126.0)

24.3 (13.2-45.4)

Female
Family history

Hypertension 1567 (57.1)
Stroke 796 (29.0)
Diabetes mellicus 476 (17.4)
Heart disease 418 (15.2)
Dyslipidemia 115 (4.2)
Renal disease 99 (3.6)
Premature cardiovascular disease 35 (1.3)
Alcohol consumption (daily) 594 (21.7)
Current smoking stacus 317 (11.6)

Hypertension-related factors

134 (84-212)
76 (36~124)

1581 (57.7)

Systolic blood pressure, mm Hg

Diastolic blood pressure, mm Hg

Instruction in home blood
pressure measuremnent (yes)

Duradion of hypertension 9.0 (0.5-60)
treaunent (yes)

Number of antihypertensive drugs used

1 1219 (44.4)
2 1103 (40.3)
>3 421 (15.3)
Metabolic disorders
Diabetes mellitus 834 (30.4)
Dyslipidemia 1211 (44.2)
Organ damage/cardiovascular disease
Heart 538 (19.0)
Brain 368 (13.4)
Kidney 248 (9.0)
Peripheral vascular disease 197 (7.2)
Hypertensive retinopathy 119 (4.3)
Diabetic retinopathy 141 (5.1)

each group as indicated i JSH 2004:
<140/90 mm Hg for elderly patients without dia-
betes mellitus or renal disease, <130/80 mm Hg
for patients with these diseases, and <130/85
mm Hg for nonelderly patients without these dis-
eases. We compared seasonal changes in success
rates with baseline data using the McNemar test
for each group. For groups in which seasonal
change in BP was observed, we displayed the
change distribution from the second baseline to the
follow-up survey in figures.
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To analyze factors associated with failure to
achieve treatment goals across all seasons, we first
conducted univariate logistic regression analysis.
The following independent variables were entered
into the analyses: sex, body mass index (BMI),
waist circumference, family history, alcohol con-
sumption, current smoking status, instruction in
home BP measurement, number of antihypertensive
drugs used (1, 2, or >3), dyslipidemia, and
presence of organ damage or CVD. We excluded
family history of dyslipidemia, renal disease,
and premature cardiovascular death, which were
included in JSH 2004, because the incidence of
these was very low in our study population. Signifi-
cant factors from the univariate analysis (P<.05)
were then entered into a multivariate logistic regres-
sion analysis, and odds ratios (ORs) and 95%
confidence intervals (95% Cls) were calculated.

This survey was conducted in accordance with
Fthical Guidelines for Epidemiological Studies
established by the Japanese government,”® and
work was performed in accordance with the Hel-
sinki Declaration of 1975 (revised in 2000).%¢

RESULTS

In the baseline survey, 3358 hypertensive patients
were initially registered by 72 of 120 physician
members of the Fukushima Hypertension Confer-
ence. Thirty-eight of the registered patients were
excluded due to missing data on BP or lack of pre-
scribed medications; thus, 3320 patients were
entered into the present analysis, and 2743 of them
could be followed for 1 year (follow-up rate of
82.6%). Median age of patients was 72 years (24—
99 years ) and the percentage of men was 44.8%
(Table I). Median BMI was 24.3 kg/m” (13.2-45.4
kg/m?), and median waist circumference was 85.0
cm (53.0-134.0 cm) for men and 87.5 ¢cm (59.0-
126.0 ¢cm) for women. For family history, preva-
lence of hypertension was most frequent (57.1%),
followed by stroke (29.0%), diabetes mellitus
(17.4%), and heart disease (15.2%). Prevalence of
alcohol use (daily consumption) was 21.7%, and
11.6% were current smokers, Median systolic and
diastolic BPs were 134 mm Hg (84-212 mm Hg)
and 76 mm Hg (36-124 mm Hg), respectively.
Fifty-eight percent of patients were given instruc-
tions on how to measure their BP at home, 44.4%
of patients were treated with 1 antihypertensive
drug, and the median duration of hypertension
treatment was 9.0 years (0.5-60.0 years). Propor-
tion of those with diabetes mellitus was 30.4%,
and 44.2% had dyslipidemia. Cardiovascular
complications were reported in 19.6% of patients,

VOI.. 12 NO. 3 MARCH 2010



neurological complications in 13.4%, and renal
complications in 9.0%.

Table I shows changes in success rates in
achieving BP goals (defined by JSH 2004) across all
seasons. Among elderly patients without diabetes
mellitus or renal disease, the success rate signifi-
cantly dropped from 65.9% to 61.6% in January
2007 compared with baseline (July 2006). Figure 1
shows the distribution of changes in systolic BPs of
elderly patients without diabetes mellicus or renal
disease. Mean change was 1.43 mum Hg (standard
deviation |SD} 15.69 mm Hg) ranging from —68
mm Hg to 66 mm Hg. Also, Figure 2 shows the
distribution for diastolic BPs, and mean change was
0.54 mm Hg (SD 9.93 mm Hg) and ranged from
—~36 mm Hg to 46 mm Hg.

Among elderly patients without diabetes mellitus
or renal disease, 30.8% were successful in achiev-
ing their BP goals across all seasons, while 9.4%
were unsuccessful. In contrast, for nonelderly
patients without these diseases, year-round success
and failure rates were 3.9% and 42.9%, respec-
tively, and for patients with these diseases, year-
round success and failure rates were 4.1% and
45.5%, respectively {Table HI).

Multivariate analysis showed that factors signif-
icantly associated with all-season failure to achieve
treatment goals i elderly patients without diabe-
tes mellitus or renal disease were the use of >2
antihypertensive drugs (OR, 2.08; 95% (I, 1.34~
3.25 and OR, 4.45; 95% (I, 2.68-7.40), and the
presence of organ damage or CVD (OR, 0.55;
95% CI, 0.36-0.84) (Table IV). For nonelderly
patients without these diseases, significant factors
associated with all-season failure to achieve goals
were male sex (OR, 0.63; 95% (I, 0.43-0.92),
BMI >25 kg/m? (OR, 2.11; 95% CI, 1.44-3.07),
and presence of organ damage or CVD (OR,
0.47; 95% CI, 0.28-0.79) (Table IV). For patients
with these diseases, a family history of hyperten-
sion {(OR, 1.40; 95% CI,1.07-1.83), daily alcohol
consumption (OR, 1.64; 95% CI, 1.15-2.32),
current smoking status (OR, 1.53; 95% CI, 1.02~
2.30), receiving instruction in home BP measure-
ment (OR, 1.41; 95% CI 1.07-1.86), dyslipide-
mia (OR, 1.35; 95% (I, 1.07-1.77), and presence
of organ damage or CVD (OR, 0.58; 95% CI,
0.44-0.76) were significantly dssociated with year-
round failure to achieve treatment goals
(Table TV).

We performed a power calculation for the pres-
ence of organ damage or CVD, which was a signifi-
cant factor in all subgroups, and estimated the
power as 98.3%.
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Table II. Success Rates in Achieving Goal Blood Pressure Levels Across All Seasons

PATIENTS WITH DIABETES MELLITUS OR

NONELDERLY PATIENTS WITHOUT

DIABETES MELLITUS OR RENAL RENAL DISEASE (N=942)

ELDERLY PATIENTS WITHOUT DIABETES
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Figure 1. Distribution of changes in systolic blood
pressure between measurements between second fol-
low-up and baseline survey among elderly patients
without diabetes mellitus or renal disease.

DISCUSSION

To the best of our knowledge, this is the first Japa-
nese community-based prospective study evaluating
hypertension treatment according to JSH 2004
guidelines. Overall results seemed to show excellent
control of BP with a median BP <140/90 mm Hg
throughout the year. However, in terms of JSH
2004 treatment goals, all-season success rates were
extremely low in nonelderly Japanese hypertensive
patients without diabetes mellitus or renal disease
and in all patients with these diseases. In our previ-
ous report analyzing baseline survey data obtained
in the summer,”* we reported low rates of success
in achievement of BP goals among nonelderly with-
out diabetes mellitus or renal disease and among
patients with these diseases. Adding to these find-
ings, the proportion of patients who had success
across all seasons in the present follow-up survey
was as low as 5% in nonelderly without diabetes
mellitus or renal disease as well as in patients with
these diseases, highlighting the difficulty in consis-
tently maintaining BP in these patients. Further-
more, success rates showed statistical significance,
but the slight drop during the winter among elderly
patients without diabetes mellicus or renal disease
indicates that ambient temperature may be an
important factor in the management of hypertension
among these patients. A number of studies have
shown that BP is subject to seasonal influences and
is lower in hot seasons than in cold ones.”” " A
population-based prospective study among the
elderly reported that outdoor temperature and BP
levels were strongly correlated.*®  Accordingly,
cardiovascular events are known to occur at a
higher rate in winter."”?*! Tn addition, as vitamin
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Figure 2. Distribution of changes in diastolic blood
pressure between measurements between second
follow-up and baseline survey amang elderly patients
without diabetes mellitus or renal disease.

D deficiency is known to lower BP, and may occur
in winter due to reduced sun exposure, this may
explain some seasonal changes in BP levels.™ In the
present study, seasonal variation was observed only
among elderly patients without diabetes mellitus or
renal disease. It is possible that these patients may
be more vigilant in maintaining their BP in the win-
ter compared with patients without these diseases,
and their attending doctors may be more aggressive
in their treatment of these patients. These results
indicate that clinicians and patients should pay
greater attention to BP maintenance during cold sea-
sons.

Further multivariate analysis revealed factors
associated with all-season failure to achieve BP
goals. It is noteworthy that these risk factors were
different in each group. Among elderly patients
without diabetes mellitus or renal disease, the only
risk factor was an increased number of medica-
tions. We propose two possible explanations for
this. For one, these elderly patients without diabetes
mellitus or renal disease may have fewer risk fac-
tors such as obesity, family history, and lifestyle
factors, which may have played a role in the multi-
variate analysis of the other two groups. One of
our previous studies conducted in a Japanese com-
munity showed that elderly patients had healthier
lifestyles and a lower proportion of obesity com-
pared with nonelderly patients.™ Another possible
explanation is that physicians may be more careful
in adding medications for elderly patients due to
their known susceptibility to variability in BP and
widening of pulse pressure.’® Accordingly, in our
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Table I11. Proportions of Year-Round Failure and Success in Achieving Blood Pressure Goals

YEAR-ROUND

FAILURE, NO, (%)

YEAR-ROUND

Success, No. (%)

Pacients with diabetes mellitus or renal disease (n=941)

Elderly patients without diabetes mellitus or renal disease (n=1320)
Nonelderly patents without diabetes mellitus or renal disease (n=482)

124 (9.4) 407 (30.8)
207 (42.9) 19 (3.9)
429 (45.5) 39 (4.1)

Table IV. Risk Factors for Failure to Achieve Blood Pressure Goals in Paticars With or Without Diabetes Mellitus or Renal
Disease Across All Seasons (Multivariate Logistic Regression Analysis)

Obpps 95% CONFIDENCE
SIGNIFICANT VARIABLES No. (%) RaTiO INTERVAL P VaLug
Elderly patients without diabetes mellitus or renal disease
No. of antdhypertensive drug used
1 632 (47.9)  1.00 (Reference)
2 508 (38.5) 2.08 1.34-3.25 <.01
>3 180 (13.6) 4.45 2.68-7.40 <01
Presence of organ damage or cardiovascular disease 475 (36.0) 0.55 0.36-0.84 <.01
Noneldetly patients without diabetes mellitus or renal disease
Sex (inale) 274 (56.8) 0.63 0.43-0.92 <.01
Body mass index >25 kg/m* 204 (42.6) 2.11 1.44-3.07 <.01
Presence of organ damage or cardiovascular disease 88 (18.3) 0.47 0.28-0.79 <.01
Patients with diaberes mellitus or renal disease
Family history of hypertension (yes) 508 (53.9) 1.40 1.07-1.83 <.01
Alcohal consumption (daily) 175 (18.7) 1.64 1.15-2.32 <.01
Current smoking status 128 (13.6) 1.53 1.02-2.30 <.01
Hypertension-related factors
[nstructdon in home blood pressure measurement (yes) 560 (59.6) 1.41 1.07-1.86 <.01
Dyslipidemia (yes) ' 511 (54.4) 1.35 1.03-1.77 <.01
Presence of organ damage or cardiovascular disease 459 (48.8) 0.58 0.44-0.7G <.01

study, median BP of elderly patients without diabe-
tes mellitus or renal disease treated with >2 medi-
cations was significantly higher than in nonelderly
patients without these diseases. The proportion of
patients with diastolic BPs <60 mm Hg was also
significantly higher among elderly patients than
nonelderly patients,

As for the nonelderly group without diabetes
mellieus or renal disease, female sex and BMI
>25 kg/m”* were major risk factors. For sex-spe-
cific BP control, NHANES 1999-2004% reported
that the proportion of men with uncontrolled BP
was 50.8% and for women was 55.9%. The
most recent survey indicated that hypertension
medications were prescribed more often for men
than for women, which was consistent with our
survey. Sex hormones may also contribute to
the sex-specific differences in BP control. Andro-
gen, for example, may be a major contributor
toward increases in BP among postmenopausal

women. 3
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As for obesity, it has been clearly demonstrated
that BMI is positively associated with high BP.*¢”
The Atherosclerosis Risk in Communities (ARIC)
study”® has shown that weight gain leads to increased
systolic and diastolic BP levels. Assessment of
sex-specific characteristics and body weight should
be recognized as important factors for the manage-
ment of hypertension among nonelderly patients.

Several factors were associated with high BP in
patients with diabetes mellitus or renal disease:
family history, health habits, and metabolic vari-
ables were shown to be risk factors by multivariate
regression analysis. The reladionship between hyper-
tension and a family history of this disease has been
previously reported,**** and genertic, biochemical,
and behavioral components are implicated in this
relationship.*? Dekkers and colleagues™ reported
that a family history of essential hypertension
was associated with increased systolic BP and for-
mation of left ventricular mass in childhood. As for
health habits, daily alcohol consumption and

THE JOURNAL OF CLINICAL HYPERTENSION



current smoking status increased the risk of failure
to achieve BP goals. Excessive intake of alcohol
and smoking are well-known to increase BP,
and restriction of these habits is recommended in
hypertension management guidelines, 12715, 4346
Dyslipidemia is frequently observed in hypertensive
patients and should be considered as an important
factor for hypertension treatment, as stated in the
guidelines.'”™" Our present results indicate the
importance of assessing family history and making
lifestyle modifications for better management of
hypertension among patients with diabetes mellitus
or renal disease.

Interestingly, we found a positive association
between history of organ and vascular complica-
tions and year-round achievement of BP goals in all
groups. This seemingly paradoxical result may be
due to increased awareness in managing BP levels
by both doctors and patients once a complication
occurs. A previous study has pointed out that a lack
of disease awareness is a patient-related factor asso-
ciated with poor BP control.*” Our study provides
an important indication of the necessity of appro-
priately managing hypertension by both physicians
and patients prior to the onset of complications,

LIMITATIONS

The first limitation of our study was selection bias.
Physicians who participated in our study were all
members of the Fukushima Hypertension Confer-
ence, and the number of patients was reduced from
3320 to 2743 during the follow-up period. It is possi-
ble that participating physicians and patients might
be more aware of hypertension management prac-
tices compared with nonparticipants. Success rates
might be lower if nonparticipants were included. Sec-
ond, some important factors, such as the patients’
health behavior and disease awareness, and physi-
cian’s awareness and daily practices, were not
obtained in our survey. Inclusion of these additional
factors in the multivariate analysis model might have
altered our results, Use of multiple medications and
instruction in home BP measurement were found to
be risk factors. Without more detailed data about
physicians in our study, we are unable to determine
whether results reflect inadequacies in physicians’
oversight of medication regimens and instruction in
home monitoring in patients with poor control, or
whether poor control is a direct result of multiple
medications and home monitoring.

CONCLUSIONS
The present cohort study revealed low success rates
in achieving treatment goals for hypertensive
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patients during 1 year, especially in patients with
diabetes mellitus or renal disease, and patients
younger than 65 years without these diseases. Anal-
ysis of associated factors indicated the importance
of weight control for nonelderly patients without
diabetes mellitus or renal disease, lifestyle modifica-
tion, family history assessment for patients with
these discases, and better BP management before
atherosclerotic complications arise for all hyperten-
sive patients.
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Gaps Between Hypertension Treatment
Guidelines and Clinical Practice in Japan:

Baseline Survey Results From Fukushima
Research of Hypertension (FRESH)

Hirohide Yokokawa, MD, PhD;' Aya Goto, MD, MPH, PhD;' Hironobu
Sanada, MD, PhD;?3 Tsuyoshi Watanabe, MD, PhD;? Seiji Yasumura, MD, PhD!

This observational study assessed the achievement
of treatment goals, as defined by the Japanese
Society of Hypertension Guidelines for the Man-
agement of Hypertension (JSH 2004). These goals
are: <140/80 mm Hg in elderly patients

(65 years and older), <130/80 mm Hg in
patients with diabetes or kidney disease, and
<130/85 mm Hg in younger patients (younger
than 65). From July 2006 to May 2007, 72 physi-
cian members of the Fukushima Hypertension
Conference enrolled a total of 3320 patients from
Fukushima Prefecture, Japan. The median age of
the patients was 71 years and 46% were male.
The success rate was 27% among patients with
diabetes mellitus or renal disease, 30% among
those younger than 65 years, and 66% among
the elderly without the diseases. Factors
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significantly associated with an increased risk of
failure to achieve goals were obesity, dyslipide-
mia, family bistories of diabetes mellitus or
hypertension, and number of antibypertensive
drugs used. The presence of atherosclerotic com-
plications decreased the risk. This study revealed
low achievement rates, identified the importance
of weight control and family histories, and indi-
cated a need for better management to prevent
complications. ] Clin Hypertens (Greenwich).
2009;11:333-341. ©2009 Wiley Periodicals, Inc.

According to the World Health Organization
(WHO),'! reported cardiovascular  disease
(CVD) was the most common cause of death
worldwide in 2005, accounting for approximately
30% of all deaths, with the main causes of death
among individuals 60 years and older being ische-
mic heart disease followed by cerebrovascular
disease.? Prevention of CVD is emphasized in
both developed and developing countries.'”
Hypertension affects approximately 1 billion peo-
ple worldwide® and is estimated to account for
6% of deaths worldwide.* It is among the most
important modifiable risk factors for CVD, and
also the most common reason for outpatient
office visits to physicians.’

Hypertension management consists of several
components, including the screening of elevated
blood pressure (BP), lifestyle interventions and eval-
uation for pharmaceutical treatment, continued
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