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Abstract

We performed a cross-sectional survey to investigate actual clinical practices regarding
blood-pressure control in patients with hypertension. From October 16 to 31, 2008, postal
questionnaires regarding the care of patients with hypertension were sent to members of the
Kanagawa Physicians Association in Kanagawa, Japan. Data of 675 patients (mean age: 70.1 ±
10.6 years, 301 men and 374 women) were returned. The overall mean systolic blood pressure
(BP) in these patients was 134.6 ± 10.6 mm Hg, and diastolic BP was 76.2 ± 8.3 mm Hg.
According to the 2009 guidelines of the Japanese Society of Hypertension for the management
of patients with hypertension, the target office BP was achieved by 53.9% of all subjects; 29.7%
of patients with diabetes mellitus, chronic kidney disease, or a history of myocardial infarction;
72.0% of elderly patients; 23.6% of nonelderly patients (younger than 65 years); and 75.4% of
patients with cerebrovascular disease. Cross-sectional analysis showed that factors significantly
associated with an increased likelihood of achieving the target office BP were: 1) usage of a
larger number of antihypertensive agents in nonelderly patienys and in patients with diabetes
mellitus, chronic kidney disease, or a history of myocardial infarction and: 2) usage of a smaller
number of antihypertensive agents in elderly patients and patients with cerebrovascular
disease. Further follow-up surveys are necessary to provide a full assessment.
(J Nippon Med Sch 2012; 79: 69―78)
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Introduction

Hypertension is a common risk factors for stroke
and heart disease1,2. Over the past several decades,
numerous studies and trials have been performed to
prevent hypertension and to clarify the factors
associated with blood pressure (BP) levels3―8. On the
basis of these research results, several hypertension
management guidelines have been established for
the treatment of patients with hypertension9―11. The

Japanese Society of Hypertension (JSH) first
published guidelines for the management of
hypertension in 2000 (JSH 2000), and revisions
followed in 200412 and 200913. The major revision
points in JSH 2009 were the inclusion of home BP
monitoring (HBPM) goals and the categorization of
patients with a history of myocardial infarction (MI)
into the high-risk group of diabetes mellitus (DM)
and chronic kidney disease (CKD). The prognostic
value of HBPM for mortality and morbidity is
superior to that of office BP14,15. HBPM is one way for
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Fig.　1　Patient registration and flow chart
BP: blood pressure, DM: diabetes mellitus, CKD: chronic kidney disease, MI: myocardial 
infarction, CVD: cerebrovascular disease

patients to become more actively involved in their
care. Some studies indicate that BP control is better
when HBPM is implemented in patient16,17. Despite
the enormous burden of hypertension, it has not
been effectively controlled. Thus, the aim of this
study was to investigate the factors involved in
achieving BP control (following the JSH 2009
guidelines) and to assess the efficacy of HBPM in the
treatment of patients with hypertension in a actual
practice.

Patients and Methods

Data and Subjects
The present study was performed in Kanagawa

prefecture, Japan, from October 16 to 31, 2008.
Kanagawa prefecture is located in the southwest
part of the Kanto region of Japan, and has a
population of approximately 9 million. A
questionnaire was mailed to 1,380 members of the
Kanagawa Physicians Association. The study
questionnaire contained questions on the following:
patient’ age, sex, body mass index (BMI), duration of

hypertension treatment, concomitant disorders (DM,
dyslipidemia, angina pectoris, history MI, atrial
fibrillation, heart failure, stroke, CKD, hyperuricemia,
peripheral arterial occlusive disease ) , alcohol
consumption, current smoking habits, office systolic
and diastolic BPs, HBPM, and types of hypertensive
agents and their dosages. To avoid selection bias,
patients were selected as follows: if the patient’s
identification number or telephone number matched
the final number of the patient’ consultation date, he
or she was enrolled in the study. All
antihypertensive drugs were adjusted to a standard
dose that was in accordance with Japanese clinical
practice to enable analysis of the doses. For
example, the standard dose of valsartan is 80 mg,
which was counted as 1.0 point18.

Data Analyses
Part I
We divided patients into 2 groups: the office BP

group, in whom BPs were measured only at the
physician’s office and the home BP group, in whom
BPs were measured both in the office and at home.
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Table　1　Comparisons between home BP and office BP groups

Office BP group Home BP group

Number 322 353 Statistics

Age (years) 70.4±10.7 69.8±10.4 ns
Sex (male/female) 160/162 (49.7%/50.3%) 141/212 (39.9%/60.1%) p=0.013
Duration of hypertension treatment 
(years)

10.4±8.5 9.2±8.7 ns

Body mass index (kg/m2) 24.5±4.0 23.8±3.3 p=0.017
Current smoker (No.) ns

No 254 (78.9%) 285 (80.2%)
Unknown  17  (5.3%)  22  (6.2%)

Yes  51 (15.8%)  46 (13.0%)
Duration of smoking (years) 33.2±15.2 33.6±14.8 ns

Current drinker (No.) p=0.044
No 215 (66.8%) 249 (70.5%)

Unknown  17  (5.3%)  30  (8.5%)
Yes  90 (28.0%)  74 (21.0%)

Office BP
Systolic BP (mmHg) 133.6±8.7 135.6±12.0 p=0.015
Diastolic BP (mmHg) 76.5±7.4 76.0±9.0 ns

Pulse rate (/min.) 69.4±8.9 69.9±9.9 ns
Home BP (morning)

Systolic BP (mmHg) 130.0±10.8
Diastolic  BP (mmHg) 75.5±8.4

Pulse rate (/min.) 66.2±8.6
Home BP (night)

Systolic BP (mmHg) 125.3±11.0
Diastolic BP (mmHg) 71.6±8.1

Pulse rate (/min.) 67.6±8.7
Total number of antihypertensive 
agents

1.66±0.76 (1―4) 2.01±1.04 (1―8) p<0.0001

Score (adjusted to standard dose) 1.60±1.00 1.95±1.35 p<0.0001

Abbreviations: BP, blood pressure

Comparisons between these groups were performed
using the data obtained in this study.

Part II
We divided patients into 4 groups according to

JSH 2009: 1) patients with DM, CKD, a history of MI,
or CVD: 2) patients with CVD: 3) elderly patients 65
years and older without DM, CKD, a history of MI,
or CVD: and 4) nonelderly patients younger than 65
years without DM, CKD, a history of MI, or CVD.
Within these groups, the control of office BP was
assessed according to JSH 2009, and patients were
divided into 2 groups: those in whom BP was
controlled and those in whom it was not. Thereafter,
the factors that differed between the groups were
analyzed.

Statistical analysis
All data were entered into a computer and

analyzed with the software program PASW
Statistics 18.0 (SPSS Inc., Chicago, IL., USA). Means
and standard deviations were calculated for
continuous variables and proportions were
calculated for categorical variables. The Student’s t-
test was used for continuous variables and the chi-
square test was used for bivariate comparisons
between categorical variables with a 5% (p<0.05)
level of significance.

Results

Data of 692 patients’ from 105 clinic offices were
collected for the study. Seventeen patients were
excluded owing to insufficient patient characteristics
and office BP data. Thus, the study population
consisted of 675 patients (301 men and 374 women)
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(Fig. 1). The mean age of these patients was 70.1 ±
10.6 years, and the age range was 29 to 95 years.

Part I Analysis (Office BP Group vs. Home BP
Group)

Comparisons between office and home BP groups
Intergroup comparisons of patient’ characteristics,

BPs and antihypertensive agents are presented in
Table 1. The percentage of man in the office BP
group was 49.7% and higher than that in the home
BP group (39.9%). Accordingly, the BMI (24.5 ± 4.0
kg�m2 vs. 23.8 ± 3.3 kg�m2) and the percentage of
current drinkers (28.0% vs. 21.0%) were greater in
the office BP group than in the home BP group.
Office systolic BP was significantly higher in the
home BP group than in the office BP group (135.6 ±
12.0 mm Hg) than in the office BP group (133.6 ± 8.7
mm Hg; p=0.015). The average number of
antihypertensive agents was greater in the home BP
group (2.01 ± 1.04; range, 1 to 8) than in the office BP
group (1.66 ± 0.76; range, 1 to 4). When doses for all
drugs were adjusted to a standard dose (which was
counted as 1.0 point), in accordance with Japanese
clinical practice, the score was also higher in the
home BP group (1.95 ± 1.35) than in the office BP
group (1.60 ± 1.00).

Achievement rate of target office BP according to
JSH guidelines 2009

The rates of control of office BP according to the
JSH 2009 guidelines in each of the 4 categories are
presented in Table 2. There were no significant
differences between the groups in each of the 4
categories. The office BP was controlled in 176 of
322 (54.6%) patients in the office BP group and in 188
of 353 (53.2%) patients in the home BP group. Thus,
the overall achievement rate of target office BP was
53.9%.

Part II Analysis
Characteristics of patients in whom BP was

controlled or uncontrolled
Among patients with CVD, the number of current

drinkers was significantly higher (44.0%) in the BP
control group than in the BP noncontrol group (0%)
(Table 3). Other patient’ characteristics did no differ
between the BP control and BP noncontrol groups in
the other 3 categories.

Comparisons of BPs in the 4 categories
All office BPs were significantly higher in the

noncontrol groups except for office diastolic BP in
patients with CVD (Table 4).

Antihypertensive agents in the 4 categories
The total number of antihypertensive agents used

for the treatment of hypertension in patients with
DM, CKD, and a history of MI and in nonelderly
patients were significantly greater in the BP control
group than in the BP noncontrol group (Table 5). In
contrast, more antihypertensive agents were used to
treat hypertension in the noncontrol groups of
elderly patients and patients with CVD, and the
scores adjusted to standard dosage were also higher
in both noncontrol groups. In patients with DM,
CKD, and a history of MI, rates of use of diuretics
(31.8% vs. 12.5%), beta-blockers (29.5% vs. 14.4%) and
alpha-blockers (20.4% vs. 6.7%) were greater in the
control group than in the noncontrol group. Among
elderly patients diuretics were used more frequently
in the control group (23.3%) than in the noncontrol
group (7.2%), but calcium channel blockers were
used more often in the noncontrol group (79.1%)
than in the control group (67.2%).

Discussion

The JSH Guidelines for the Management of
Hypertension19 emphasize the importance of home
BP measurement in clinical practice, because it
increases compliance with hypertension treatment
and helps patients evaluate the effects of the
antihypertensive treatment they are receiving.

Thus, we analyzed the effects of HBPM on
treatment in patients with hypertension by
comparing an only office BP measurement group
and an office BP and home BP measurement group.
Patients in the home BP group had more severe
hypertension than did those in the office BP group
because the mean systolic BP was higher in the
home BP group. However, the overall rates of BP
control were similar in both groups. Patients in the
home BP group were treated more aggressively, as
shown by the greater number and higher dosages of
prescribed antihypertensive agents in the office BP
group. The difference in patient’ characteristics,
especially sex, is expected to affect the results of the
intergroup. The ratio of women to men was greater
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Table　4　Comparisons of BPs

Patients with DM, CKD, or history of MI Elderly patients

Controlled 
BP

Uncontrolled 
BP

Controlled 
BP

Uncontrolled 
BP

Number 44 104 Statistics 247 96 Statistics

Office BP
Systolic BP (mmHg) 122.3±4.5 139.1±8.9 p<0.0001 130.2±6.9 147.0±8.6 p<0.0001
Diastolic BP (mmHg)  69.9±6.1  76.7±8.6 p<0.0001  73.6±6.8  78.5±8.4 p<0.0001

Pulse rate (/min)   69.9±12.0   71.8±11.1 ns  68.5±8.2   69.8±10.0 ns

Nonelderly patients Patients with CVD

Controlled 
BP

Uncontrolled 
BP

Controlled 
BP

Uncontrolled 
BP

Number 30 97 Statistics 43 14 Statistics

Office BP
Systolic BP (mmHg) 122.9±5.2 138.4±8.8 p<0.0001 129.7±7.0 147.6±6.2 p<0.0001
Diastolic BP (mmHg)  76.9±5.3  83.9±7.3 p<0.0001  74.0±6.5  78.0±8.2 ns

Pulse rate (/min)  68.7±8.7  70.7±8.8 ns  68.6±8.0   70.5±12.8 ns

Abbreviations: JSH, the Japanese Society of Hypertension guidelines for the management of hypertension 2009; BP, 
blood pressure; DM, diabetes mellitus; CKD, chronic kidney disease; MI, myocardial infarction; Elderly patients, 65 
years and older without DM, CKD, history of MI, or CVD; Nonelderly patients, younger than 65 years without DM, 
CKD, history of MI, or CVD; CVD, cerebrovascular disease.

in the home BP group. Thus, BMI and the
percentage of current drinkers were smaller in the
home BP group than in the office BP group. It
should be emphasized that this study was a cross-
sectional survey and an evaluation of the current
status of the management of hypertensive patients.
There may be a reason why HBPM was
implemented in actual practice, for example, such as
a poor office BP control.

This survey was performed in October 2008, just
before the JSH 2009 guidelines were published.
Analyzing the data obtained from this survey
according to each of the categories of the JSH 2009,
may appear odd. However, the difference between
the JSH 2004 guidelines and the JSH 2009 guidelines
is minor and involves only the classification of
patients with a history of MI. There were 8 such
patients in the present study, and, their inclusion did
not affect the results of the statistical analysis.
Although BP was better controlled in elderly
patients and patients with CVD than in nonelderly
patients or in high-risk patients, the mean systolic
BPs did not differ among the 4 groups and remained
around 134 mmHg (Table 2). Of course, this
difference in the BP control rate resulted from
differences in the systolic BP criteria. Diastolic BP
decreases with age in the elderly because of the

progression of general arteriosclerosis. Thus, the
mean diastolic BP was higher in nonelderly patients
than in the other groups (greater than 80 mm Hg;
Table 2). The mean age of nonelderly patients was
less than 60 years, but those of the other groups
were greater than 65 years (Table 3). Although
mean systolic and diastolic BPs were less than 140�
90 mm Hg, the total rate of achievement of target
office BPs according to in each of the 4 categiries of
the JSH 2009 guidelines was only 53.9%, especially
among patients with DM, a history of MI, and CKD,
and those younger than 65 years without diseases
were relatively poor rates in Kanagawa prefecture.
There were no factors related to patients’
characteristics that differed significantly between
the BP control and BP noncontrol groups. We do not
know whether current alcohol consumption was a
factor in controlling BP among patients with CVD
for light drinkers, who consumed less than an
equivalent of 180 mL of Japanese sake per day, for
example (data not shown). One factor among
patients with DM, CKD, and a history of MI, and
nonelderly patients (less than 65 years) was the
aggressive use of antihypertensive agents, especially
diuretics. In the Hypertension Optimal Treatment
study, most patients needed to take 2 or more
antihypertensive agents to lower their office
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diastolic BP to 80 mm Hg or less20. In other
studies21,22, a large number of patients required 3 or
more antihypertensive agents to achieve the
specified BP targets. Although other factors, such as
inadequate patient compliance, high drug costs,
adverse effects of drugs, and the presence of
resistant hypertension23―25, may cause poor BP
control, the present results suggest that more
aggressive antihypertensive treatment is necessary
for adequate BP control in patients with DM, CKD,
and a history of MI and in nonelderly patients
(younger than 65 years). This differs, however, for
patients with CVD and for elderly patients without
these conditions. The aggressive use of
antihypertensive agents was a risk factor for the
failure of BP control. This has been found by other
studies26, and a study of treatment with multiple
antihypertensive agents has demonstrated that
resistance to treatment persists among elderly
patients without DM or CKD despite physician
adherence to treatment guidelines27.

The stroke mortality rate in Japan decreased from
1961 to 1990. This decrease coincided closely with a
decrease in the BP of the Japanese population13. A
recent study in Fukushima prefecture, Japan28, has
revealed that target BP level according to JSH 2009,
were achieved in 37.2% of patients with DM, CKD, a
history of MI; 68.2% of elderly patients with these
conditions; 31.7% of nonelderly patients without
these conditions; and 71.4% of patients with CVD.
These results were similar to those of the present
study and indicated low rates of achieving treatment
goals, especially in patients with DM, CKD, or a
history of MI and in nonelderly patients without
these conditions. The Fukushima Research of
Hypertension study28 emphasized the need to
improve physicians’ awareness of the management
of hypertension according to treatment guidelines
and the importance of a healthy lifestyle in
maintaining good BP levels. Both our study and the
Fukushima Research of Hypertension study were
performed in a single prefecture in Japan, and the
numbers of participating physicians were limited.
However, the similar results suggest that action
must be taken to improve the treatment of
hypertension to prevent cardiovascular
complications.

Our study had several limitations. First, there was

a selection bias for the home BP group. Patients who
measured BP at home were not randomly assingned
but were chosen by the physicians participating in
the study. Second, this was a cross-sectional analysis,
and further follow-up survey data are thus
necessary for a full assessment.
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