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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

significantly associated with an increased risk of
failure to achieve goals were obesity, dyslipide-
mia, family histories of diabetes mellitus or
hypertension, and number of antihypertensive
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. J Clin Hypertens (Greenwich).
2009;11:333–341. ª2009 Wiley Periodicals, Inc.

According to the World Health Organization
(WHO),1 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.2 Prevention of CVD is emphasized in
both developed and developing countries.1,2

Hypertension affects approximately 1 billion peo-
ple worldwide3 and is estimated to account for
6% of deaths worldwide.4 It is among the most
important modifiable risk factors for CVD, and
also the most common reason for outpatient
office visits to physicians.5

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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medical follow-up, and adherence to treatment.6,7

For several decades, many projects and studies have
been conducted to clarify the factors associated
with BP levels,7–10 based on established treatment
guidelines.3,11,12 Major guidelines include the 2007
Guidelines for the Management of Arterial Hyper-
tension: the Task Force for the Management of
Arterial Hypertension of the European Society
of Hypertension (ESH) and the European Society
of Cardiology (ESC) (ESH ⁄ESC 2007)11 from Eur-
ope, the Seventh Report of the Joint National Com-
mittee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7)3 from
the United States, and the 2003 WHO ⁄ Interna-
tional Society of Hypertension (ISH) Statement on
Management of Hypertension (WHO ⁄ ISH).12

These reports have produced concise, evidence-
based manuals for the most effective and conve-
nient therapy for hypertensive patients, although
there are some differences between them regarding
recommended first choice drugs and combinations
of drugs. These guidelines provide clear and practi-
cal treatment algorithms, indicating goal BPs that
take into consideration a patient’s risk factors:
<130 ⁄80 mm Hg for patients with diabetes mell-
itus or chronic kidney disease and 140 ⁄90 mm Hg
for those without the diseases. Intensive and strict
BP control among hypertensive patients with diabe-
tes mellitus and ⁄or chronic kidney disease is
emphasized,3,11,13 because hypertension is a known
risk factor for these outcomes.13 Furthermore, dia-
betes mellitus often leads to atherosclerotic disor-
ders14,15 and chronic kidney disease, which is
defined as either renal damage or decreased kidney
function for 3 months or longer,16,17 and causes
CVD.18,19

In Japan, the Japanese Society of Hypertension20

first published the Japanese Society of Hypertension
Guidelines for the Management of Hypertension
(JSH 2000) in 2000, which was revised as JSH
2004 in 2004. The guidelines explain the measure-
ment and clinical evaluation of BP as well as basic
principals of treatment and lifestyle modification. It
also indicates adequate BP goals according to indi-
viduals’ risk factors, which is similar to previously
published guidelines. The average BPs of the Japa-
nese population have decreased between 1961 and
1990 among both men (from 143.2 ⁄83.0 mm Hg
to134.3 ⁄82.9 mm Hg)andwomen (from143.3 ⁄82.2
mm Hg to 128.4 ⁄77.6 mm Hg) aged 30 to 69
years.21 During the same period, the incidence of
stroke has significantly decreased in response to
health promotion activities and introduction of new
antihypertensive drugs.20–22 Nevertheless, there are

more than 30 million hypertensive patients in
Japan,23 and it is the second most common dis-
ease among those categorized within the metabolic
syndrome.24

Although a few studies reported robust achieve-
ment rates based on 140 ⁄90 mm Hg as a goal BP
level,25–27 there have been no reports from Japan
assessing the rates toward individualized BP goals,
and the present study was the first trial to evaluate
these rates in a community. The aim of our study
was to assess success rates in achieving treatment
goals as defined by JSH 2004 in one prefecture in
Japan. We will also explore the factors associated
with these success rates, including patients’ and
physicians’ characteristics.

RESEARCH DESIGN AND METHODS
The present study was a prospective cohort study
carried out in Fukushima Prefecture, Japan, from
July 2006 to May 2007. Fukushima Prefecture is
located in the northern region of Japan, with a
population of about 2 million. From March to
April 2006, we called physician-members of the
Fukushima Hypertension Conference to solicit par-
ticipation in this study. The Fukushima Hyperten-
sion Conference was established in 1997 and there
were 120 members as of April 2006.

Participants in our study had hypertension and
had received antihypertensive medication for at
least 3 months and visited a participating physician
during the baseline survey period (July 2006). In
the baseline survey, the physician enrolled the first
10 consecutive patients who were eligible and will-
ing to participate in our study.28 The enrollment
continued until the total number of registered
patients reached 50 for each physician. Even if the
number of enrolled patients did not reach 50, the
recruitment was stopped on the last day of July
2006. The research date was not announced to
patients prior to the survey, and appointments for
medical consultation were made according to their
requests as usual. Enrolled patients were monitored
for 1 year in 3-month intervals.

In the baseline survey, the registered patient’s
clinical data was copied from medical files to sur-
vey sheets. The data included the patient’s age, sex,
height, weight, waist circumference, family histories
(hypertension, diabetes mellitus, dyslipidemia, heart
disease, stroke, renal disease, and premature CVD),
alcohol consumption, current smoking habits, sys-
tolic and diastolic BPs, whether home BP measure-
ment was instructed, duration of hypertension
treatment, usage of antihypertensive drugs, and
presence of metabolic disorders (diabetes mellitus,
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dyslipidemia), end-organ damage, and CVDs
(brain, heart, kidney, blood vessel, hypertensive,
and diabetic retinopathy). The status of renal dis-
ease and diabetes mellitus was obtained from physi-
cian reports. In Japan, diabetes mellitus is defined
based on the Japan Diabetes Society, Diabetes
Treatment Guideline 2008–2009.29 Renal disease is
defined based on the Japanese Clinical Practice
Guidebook for Diagnostic and Treatment of
Chronic Kidney Disease.16 As for methods to mea-
sure BP, we asked physicians to maintain their
usual practices and report BP measurements on
each day the patients were surveyed. Follow-up sur-
veys (October 2006, January 2007, and April
2007) collected hypertension-related information.
As for physicians’ characteristics, the following
information was collected in the baseline survey:
age, sex, place of employment, main specialty,
number of hypertensive patients (per month), and
measurer, timing, place, and method of BP mea-
surement. The present report used data from the
baseline survey and conducted analyses on achieve-
ment toward treatment goals and its associated
factors.

All data were entered into a computer and ana-
lyzed using SPSS version 14 (SPSS Inc, Chicago, IL).
We classified participants into 3 groups according
to the JSH 2004: elderly patients 65 years and older
without diabetes mellitus or renal disease, young
or middle-aged patients without diabetes mellitus or
renal disease, and patients with diabetes mellitus
or renal disease. The success rates were calculated
following treatment goals for each group indicated
in JSH 2004: <140 ⁄90 mm Hg for elderly patients
without diabetes mellitus or renal disease,
<130 ⁄80 mm Hg for patients with the diseases,
and <130 ⁄85 mm Hg for young or middle-aged
patients without the diseases. For the analysis of fac-
tors associated with failure to achieve the treatment
goals, we computed odds ratios (ORs) and 95%
confidence intervals (CIs) for each item using uni-
variate logistic regression. Significant factors in the
univariate analysis (P<.05) were then entered into a
multivariate logistic regression analysis.

With regard to the analysis of physicians’ char-
acteristics and the success rates of their patients, we
divided participating physicians into 2 groups using
a median split of overall patient success rates
(<45% vs �45%). The 2 groups were compared
using the chi-square test and Fisher exact test for
categoric items and Mann–Whitney test for contin-
uous items.

This survey was conducted according to the
Ethical Guideline for Epidemiological Studies

established by the Japanese government,30 and
work was performed in accordance with the Decla-
ration of Helsinki of 1975 (revised in 2000).31

RESULTS
Seventy-two of 120 members of the Fukushima
Hypertension Conference enrolled patients into the
study. In the baseline survey, 3358 hypertensive
patients were initially registered. Of those registered,
38 patients were excluded due to missing data on
BPs and nonmedication, and thus 3320 patients
were entered into the present analysis. Median age
of patients was 71 years (24–99 years) and the per-
centage of males was 46.1% (Table I). As for
anthropometric measurements, median body mass
index (BMI) was 24.3 (13.2–45.4), and median
waist circumference was 87.6 cm (59.0–126.0 cm)
for males and 85.0 cm (53.0–134.0 cm) for females.
Among family histories, the prevalence of hyperten-
sion was most frequent (55.2%), followed by stroke
(27.6%), diabetes mellitus (18.0%), and heart dis-
ease (15.3%). The prevalence of alcohol use (daily
consumption) was 21.7%, and that of current
smoking was 12.1%. The median systolic and dia-
stolic BPs were 134 mm Hg (82–212 mm Hg) and
76 mm Hg (36–124 mm Hg), respectively. Sixty
percent of patients were instructed to measure BPs
at home, 43.6% of patients were treated by 1 anti-
hypertensive drug, and the median duration of
hypertension treatment was 8.0 years (0.5–60.0
years). The proportion of those with diabetes mell-
itus was 31.7% and that of dyslipidemia was
44.8%. Cardiovascular complications were reported
in 21.5% of patients, neurological complications in
13.4%, and renal complications in 11.1%.

Table II shows various characteristics of the phy-
sicians assisting in this study. Seventy of 72 physi-
cians completed the questionnaire. The proportion
of males was 93.0% and median years after gradu-
ation from medical school was 24 years. The most
frequent specialty among participating physicians
was general internal medicine (n=35), followed by
cardiology (n=17), gastroenterology (n=7), and
endocrinology (n=7). The proportion of those
working at hospitals was 52.9%, and 60.0% were
located in urban areas (defined as cities with
>100,000 residents). Median number of hyperten-
sive patients per physician per month was 300.
Eighty percent of physicians measured BPs by
themselves, 82.9% during medical consultation,
82.9% in a consultation room, and 72.9% using
mercury sphygmomanometer.

The median systolic and diastolic BPs were 134
mm Hg (84–190 mm Hg) and 75 mm Hg (36–120
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mm Hg) for elderly without diabetes mellitus or
renal disease, 132 mm Hg (100–180 mm Hg) and
80 mm Hg (43–106 mm Hg) for those younger
than 65 years without the diseases, and 134
mm Hg (82–212 mm Hg) and 76 mm Hg (39–124
mm Hg) for those with the diseases. Success rates
toward treatment goals (defined by JSH 2004) were
66.0% for the elderly without diabetes mellitus or
renal disease, 30.4% for those younger than
65 years without the diseases, and 26.7% for those
with the diseases (Table III). We conducted an
additional analysis among those younger than

65 years without the diseases according to JNC 73

(<140 ⁄90 mm Hg), whose target BP level differs
from JSH 2004, and found the success rate to be
65.9%.

The Figure shows the number of antihyperten-
sive drugs used. Monotherapy was most frequent
among the elderly without diabetes mellitus or
renal disease (47.7%), while bitherapy was most
frequent among the patients with the diseases
(40.9%). Median systolic and diastolic BPs were
132 mm Hg (82–190 mm Hg) and 77 mm Hg
(36–120 mm Hg) among patients treated with
monotherapy, 134 mm Hg (92–190 mm Hg) and

Table II. Characteristics of Physicians Participating in the

Survey

Variables

Median (Range)

or No. (%)

Male sex 65 (93.0)
Years after graduation from medical

university, y

24 (8–44)

Main specialty
General internal medicine 34 (48.6)
Cardiology 16 (22.9)

Gastroenterology 7 (10.0)
Endocrinology 7 (10.0)
Others 6 (8.5)

Medical office
Hospital 37 (52.9)
Clinic 33 (47.1)

Location of medical office (urbana)
Urbana 42 (60.0)
Rural 28 (40.0)

Number of attending hypertension

patients (No. per month)

300 (15–1500)

Measurer of BP
Physician 56 (80.0)

Nurse 8 (11.4)
Patient 6 (8.6)

Timing of BP measurement

During medical consultation 58 (82.9)
Waiting time 11 (15.7)
Others 1 (1.4)

Place of BP measurement

Consultation room 58 (82.9)
Treatment room or waiting space 11 (15.7)
Others 1 (1.4)

Method of BP measure 51 (72.9)
Mercury sphygmomanometer 51 (72.9)
Automated sphygmomanometer 19 (27.1)

No. of registered patients 49.5 (14–51)
Achievement rate toward treatment
goals

43.9 (14.3–82.0)

Abbreviation: BP, blood pressure. aUrban is defined as a

city with a population of �100,000.

Table I. Characteristics of Hypertensive Patients at

Baseline

Variables

Median (Range)

or No. (%)

Age, y 71 (24–99)
Male sex 1524 (46.1)

Anthropometric measurements
Body mass index 24.3 (13.2–45.4)
Waist circumference, cm

Male 87.6 (59.0–126.0)

Female 85.0 (53.0–134.0)
Family histories

Hypertension 1805 (55.2)

Stroke 902 (27.6)
Diabetes mellitus 589 (18.0)
Heart disease 499 (15.3)

Dyslipidemia 132 (4.0)
Renal disease 123 (3.8)
Premature cardiovascular disease 47 (1.4)

Alcohol consumption (daily) 705 (21.7)

Current smoking 392 (12.1)
Hypertension-related factors

Systolic blood pressure, mm Hg 134 (82–212)

Diastolic blood pressure, mm Hg 76 (36–124)
Instruction of home blood
pressure measurement (yes)

1969 (59.6)

Duration of hypertension
treatment, y

8.0 (0.5–60.0)

No. of antihypertensive drug used
1 1449 (43.6)

2 1318 (39.7)
�3 553 (16.7)

Metabolic disorders

Diabetes mellitus 1050 (31.7)
Dyslipidemia 1484 (44.8)

Organ damage ⁄ cardiovascular disease

Heart 713 (21.5)
Brain 445 (13.4)
Kidney 368 (11.1)
Peripheral vascular disease 249 (7.5)

Hypertensive retinopathy 150 (4.5)
Diabetic retinopathy 176 (5.3)
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76 mm Hg (39–111 mm Hg) among those treated
with bitherapy, and 135 mm Hg (96–212 mm Hg)
and 76 mm Hg (41–124 mm Hg) among those
treated with �3 drugs.

The multivariate analysis showed that the factors
significantly associated with failure to achieve treat-
ment goals were waist circumference of �85 cm
for men and �90 cm for women (OR, 1.26; 95%
CI, 1.01–1.57) and usage of �3 antihypertensive
drugs (OR, 1.96; 95% CI, 1.42–2.71) for the
elderly group without diabetes mellitus or renal dis-
ease (Table IVa). For young and middle-aged
patients without diabetes mellitus or renal disease,
the significant factors were BMI �25 (OR, 1.74;
95% CI, 1.19–2.56), family history of hypertension
(OR, 1.67; 95% CI, 1.14–2.45), cerebrovascular
complication (OR, 0.33; 95% CI, 0.16–0.68), and
hypertensive retinopathy (OR, 0.33; 95% CI, 0.12–
0.91) (Table IVb). For patients with diabetes mell-
itus or renal disease, BMI �25 (OR, 1.34; 95% CI,
1.03–1.75), family history of diabetes mellitus (OR,
1.40; 95% CI, 1.04–1.87), dyslipidemia (OR, 1.41;

95% CI, 1.08–1.84), and cerebrovascular (OR,
0.62; 95% CI, 0.44–0.87) and vascular complica-
tions (OR, 0.48; 95% CI, 0.33–0.70) were signifi-
cantly associated (Table IVc).

Table V shows the differences in characteristics
between 2 groups of physicians categorized by
overall success rates of their patients. The propor-
tion of elderly patients without diabetes mellitus or
renal disease was higher among physicians with
higher success rates.

DISCUSSION
This community-based assessment of hypertension
control among our patients in one prefecture in
Japan showed excellent results with a median BP
<140 ⁄90 mm Hg. Now given new target BP levels
redefined by recent hypertension management
guidelines,3,11,20 we used the JSH 2004 to calculate
the success rates among our patient population.
Achievement rates were relatively pessimistic, espe-
cially among patients with diabetes mellitus or renal
disease and those younger than 65 years without

Table III. Median of Blood Pressure (BP) and Success Rates Toward Target BP Levels

JSH 2004 Target

BP Level, mm Hg

Median (Range) of Systolic

and Diastolic BP, mm Hg

Success Rates,

No. (%)

Elderly patients without diabetes
mellitus or renal disease (n=1518)

<140 ⁄ 90 134 (84–190) ⁄ 75 (36–120) 1002 (66.0)

Young or middle-aged patients

without diabetes mellitus or renal
disease (n=583)

<130 ⁄ 85 132 (100–180) ⁄ 80 (43–106) 177 (30.4)

Patients with diabetes mellitus or
renal disease (n=1212)

<130 ⁄ 80 134 (82–212) ⁄ 76 (39–124) 324 (26.7)

Abbreviation: JSH 2004, Japanese Society of Hypertension Guidelines for the Management of Hypertension.

Figure. Numbers of antihypertensive drugs. DM indicates diabetes mellitus; RD, renal disease.
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diseases based on JSH 2004, although median BPs
showed excellent results of <140 ⁄90 mm Hg.

Other factors associated with failure to achieve
treatment goals included BMI, waist circumference,
family histories, dyslipidemia, and usage of �3
antihypertensive drugs increased the risk of achieve-
ment failure, while presence of complications was
paradoxically associated with success rates.

The success rate of elderly patients without dia-
betes mellitus or renal disease in our study was sub-
stantially higher compared with those of young and
middle-aged patients. Likewise, a Japanese cross-
sectional study reported that achievement rate
toward goal BP (defined as <140 ⁄90 mm Hg) was
17.0% in patients younger than 60 years while it
was 40.6% for patients 60 to 69 years, 54.4% for

Table IV. Association of Blood Pressure Achievement Failure

Variables No. (%) Odds Ratio

95% Confidence

Interval P Value

(a) In elderly patients without diabetes mellitus or renal disease (multivariate logistic regression analyses)
Waist circumference �85 cm for men, �90 for women 620 (42.1) 1.26 1.01–1.57 <0.05
No. of antihypertensive drugs used

1 461 (38.0) 1.00 (Reference)
2 496 (40.9) 1.15 0.91–1.46
�3 255 (21.0) 1.96 1.42–2.71 <0.05

(b) In young and middle-aged patients without diabetes mellitus or renal disease (multivariate logistic regression analyses)
Body mass index �25 241 (42.8) 1.74 1.19–2.56 <0.05
Family history of hypertension (yes) 378 (66.4) 1.67 1.14–2.45 <0.05

Organ damage ⁄ cardiovascular disease
Brain (yes) 33 (5.7) 0.33 0.16–0.68 <0.05
Hypertensive retinopathy (yes) 17 (2.9) 0.33 0.12–0.91 <0.05

(c) In patients with diabetes mellitus or renal disease (multivariate logistic regression analyses)
Body mass index �25 582 (48.5) 1.34 1.03–1.75 <0.05

Family history of diabetes mellitus (yes) 379 (31.5) 1.40 1.04–1.87 <0.05
Dyslipidemia (yes) 656 (54.3) 1.41 1.08–1.84 <0.05
Organ damage ⁄ cardiovascular disease

Brain (yes) 191 (15.8) 0.62 0.44–0.87 <0.05
Blood vessel (yes) 144 (11.9) 0.48 0.33–0.70 <0.05

Table V. Physician Characteristics of Blood Pressure Achievement Rates Toward Treatment Goals

Achievement Rate Median (Range)

or No. (%)
a P Value

Variables <45% (n=38) �45% (n=32)
Male sex 35 (92.1) 30 (93.8)
Years after graduation from medical university 24 (8–40) 25 (11–44)

Main specialty (internal medicine) 37 (97.4)) 29 (90.6)
Medical office (hospital) 23 (60.5) 14 (43.8)
Location of medical office (urbanb) 25 (65.8) 17 (53.1)
Number of attending hypertension patients (for one month) 300 (15–1500) 300 (32–1200)

Measurer of BP (physician) 31 (81.6) 25 (78.1)
Timing of BP measurement (during medical consultation) 32 (84.2) 26 (81.3)
Place of BP measurement (consultation room) 32 (84.2) 26 (81.3)

Method of BP measure (mercury sphygmomanometer) 28 (73.7) 23 (71.9)
Proportion of registered patients, %

Elderly patients without diabetes mellitus or renal disease 42.8 (0.0–74.0) 55.0 (0.0–84.0) <0.01

Young and middle-aged patients without diabetes 18.6 (0.0–60.0) 13.3 (0.0–61.3)
Patients with diabetes mellitus or renal disease 29.2 (4.0–100) 27.9 (2.0–100)

Abbreviation: BP, blood pressure. aThe chi-square test and Fisher exact test for categoric items and Mann–Whitney test for
continuous items were used to assess the significance. bUrban is defined as a city with a population of �100,000.
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patients 70 to 79 years, and 65% for patients 80
years and older.32 In contrast, previous studies have
reported advancing age as an independent predictor
of inadequate BP control in the United States.33,34

The discrepancies in achievement rates between the
elderly and nonelderly in Japan and between the
elderly in Japan and the United States could be
explained in part by differences in health behaviors
among the older generations. JNC 7 emphasizes
the importance of the following 5 healthy lifestyles:
weight reduction, improvement in dietary habits,
dietary sodium restriction, increased physical activ-
ity, and appropriate alcohol consumption.3 The
proportions of those who exercise regularly, keep
healthy weight, and do not smoke were higher in
the elderly compared with the nonelderly according
to a Japanese national survey.35 In the United
States, on the other hand, these proportions in the
elderly are lower compared with the nonelder-
ly.36,37 Furthermore, BP level is correlated with car-
diovascular mortality in the nonelderly,10 which
could result in a survivor effect causing a relatively
elevated success rate among the Japanese elderly.

The study indicated that 2 markers of obesity,
high BMI and waist circumference, were signifi-
cantly associated with achievement failure among
hypertensive patients with diabetes mellitus or renal
disease, and young and middle-aged patients with-
out the diseases. Several studies have reported a
high prevalence of hypertension among obese indi-
viduals compared with nonobese individuals.38–40

The sympathetic nervous system, sodium reten-
tion ⁄ salt sensitivity, and insulin resistance are
thought to be involved in the etiology of hyperten-
sion accompanied by obesity.20 As previous
research emphasized,41,42 body weight control is
thus considered one of the most important thera-
peutic strategies in JSH 2004,20 JNC 7,3 and
ESH ⁄ESC 2007.12 In other words, obesity is an
important risk factor of failure to achieve treatment
goals33 as indicated in our results.

It is well-known that family histories of hyper-
tension,43 diabetes mellitus,44 and dyslipidemia45

are risk factors for hypertension. The number of
these risk factors, as well as nonfavorable health
behaviors, is associated with an increased incidence
of hypertension and overall CVD severity. In Japan,
family histories are usually recorded in standard
medical files with other basic information and are
checked in general clinical practice and routine
health check-ups.

Interestingly, we found a positive association
between history of organ and vascular complica-
tions and achieving treatment goals. It may be pos-

sible that both patient and physician become more
aware of the need to maintain goal BP levels, once
organ and vascular complications present. Previous
studies have reported a similar association between
history of CVD and improved BP control,
explained by increased patient compliance and ⁄or
more aggressive treatment.46,47 Supporting this
hypothesis, Street and colleagues48 also reported
that physicians seeing patients with a critical dis-
ease paid more attention to their clients than physi-
cians seeing patients with less severe conditions.
Furthermore, a lack of disease awareness has been
pointed out as a patient-related factor related to
poor BP control.49 Had patients been treated
appropriately in the past, such a paradoxical result
may not have been found, and presence of compli-
cations may have instead become a risk factor of
inadequate BP control. Our results suggest the
necessity of better management of hypertension
prior to the onset of complications.

Using �2 drugs was a risk factor of achievement
failure among our elderly patients without diabetes
mellitus or renal disease. A previous report from
the United States also showed that a multi-drug
regimen was an independent risk factor of poor BP
control,46 and patients whose BP is difficult to con-
trol are more likely to be treated with multiple
drugs. Additional analyses of our study showed
that a multiple antihypertensive drug therapy corre-
lates with higher number of vascular and ⁄or organ
damage, longer duration of hypertension treatment,
and a family history of hypertension. These findings
suggest that resistance to treatment persists among
the elderly without diabetes mellitus or renal dis-
ease, despite physician adherence to treatment
guidelines. Further analysis of follow-up data on
change in antihypertensive drugs may provide addi-
tional insight on the relationship between different
medications and BP control.

LIMITATIONS
Our study has some major limitations. First is a
selection bias; the physicians who participated in
our study were limited to members of the Fukushi-
ma Hypertension Conference, and participants were
limited to hypertensive patients who visited these
physicians. In addition, some important informa-
tion on their characteristics and medical practices
were not investigated, and the patient characteris-
tics appeared as the only factor that differed signifi-
cantly between 2 groups of physicians classified by
their achievement levels. It is possible that partici-
pating members might be more aware about hyper-
tension management compared with nonmembers.
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Success rates might become lower showing signifi-
cant associations with physician’s characteristics
once nonmembers are included. Secondly, this was
a cross-sectional analysis using baseline data, and
causal relationships between success rates and the
associated factors cannot be fully elucidated. Fur-
ther analyses of follow-up survey data are needed.
Thirdly, other important factors, such as patient’s
health behaviors, physicians’ treatment strategies,
and their disease awareness were not obtained in
our survey. The inclusion of additional factors in
the multivariate analysis model might have modi-
fied our results.

CONCLUSIONS
The present study, which was conducted in one
prefecture in Japan, revealed low achievement rates
toward treatment goals among hypertensive
patients regardless of physician characteristics, espe-
cially in groups with diabetes mellitus or renal dis-
ease and those younger than 65 years without the
diseases. Analysis of associated factors indicated the
importance of weight control, assessment of family
history, and a need for better management before
atherosclerotic complications appear.
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