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Editorial

Clinical Practice Guidelines of Japan:
From Implementation to Evaluation

Naohito Yamaguchi*1

Clinical practice guidelines are systematically
prepared documents that assist in making
appropriate judgments under specific clinical
situations. In Japan, in response to a proposal
made by the Health Technology Assessment
Promotion Panel of the Ministry of Health and
Welfare (Chair: Fumimaro Takaku) to facili-
tate the preparation of such guidelines, a full-
scale nationwide research project to prepare
clinical practice guidelines was implemented
in 1999. The Ministry of Health, Labor and
Welfare (MHLW), through its grant-in-aid for
scientific research, has been supporting the
development of guidelines for the diagnosis
and treatment of 26 diseases, and complete
guidelines are already available for some of
them. Further, at least 100 clinical practice
guidelines have been completed by various
independent medical societies.

Thus, the development of clinical practice
guidelines is well underway in Japan, and
MHLW has begun to lay additional stress on its
project to promulgate guidelines. A judicial
foundation, the Japan Council for Quality
Health Care, is in charge of the project. This
foundation was assigned in 2002 to provide
medical information services under the sup-
port of an MHLW grant-in-aid for scientific
research, and this service became available to
the public in May 2004. Currently, guidelines
for the diagnosis and treatment of 9 diseases,
diabetes mellitus, subarachnoid hemorrhage,
cerebral infarction, bronchial asthma, acute
myocardial infarction, gastric ulcer, lung can-
cer, acute pancreatitis, and intracerebral hem-
orrhage, as well as relevant information, are
available at http://minds.jcqhc.or.jp/. More
than 7,000 individuals have registered to mem-
ber users, pointing to the rapid spread of the
guidelines in Japan.

An all-out effort is being made toward the
further development of clinical practice guide-

lines, which will lead to the availability of more
guidelines on the Internet. An important issue
to be addressed is the extent to which the pro-
mulgation of clinical practice guidelines can
actually contribute to the improvement of the
quality of medical care. For clinical practice
guidelines to fulfill their role, it will be neces-
sary, for the first place, for a clinical practice
guideline to be noticed of its existence by clini-
cians. Second, it will be important for it to be
appreciated as to its usefulness. The ultimate
goal of clinical practice guidelines is to achieve
favorable changes in daily practices and, even-
tually, substantial improvement in the outcome
of treatment. Thus, it is important to evaluate
the influence of the guidelines on actual medi-
cal care. In this regard, an article in the current
issue, “Clinical effectiveness of evidence-based
guidelines for pain management of terminal
cancer patients in Japan,” by Fukui et al., is
deserving of attention. This study compared,
using an epidemiologic technique, the out-
comes of actual treatments given to patients
as well as the changes in pain care practices
before and after the publication of related
clinical practice guidelines. This study is also
valuable in that it provides a model for the
evaluation of clinical practice guidelines that
should be implemented in the future.

Although Japan’s attempt to achieve better
medical care through clinical practice guide-
lines is in the early stage, gradual but steady
progress can be expected as the various chal-
lenges are overcome. To this end, it will be nec-
essary for clinicians to respond to these guide-
lines with an attitude of careful evaluation.
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Abstract
Background The Japanese Society for Palliative Medicine (JSPM) set guidelines for cancer pain
management in 1999. However, the clinical effectiveness of the guidelines has not yet been examined.

Methods Two groups of consecutive patients with cancer admitted to 37 national hospitals (collabo-
rating hospitals for pain management research in Japan) were recruited, one from August to Sep-
tember 1999 (who received the standard treatment in use before the distribution of JSPM guidelines)
and the other from July 2000 to May 2001 (who received treatment after the distribution of JSPM
guidelines). Demographics, type of cancer and other baseline information were recorded for both
groups. In addition, the intensity of pain (evaluated on a 4-level scale of none, mild, moderate, severe;
and a visual analog scale of 0 to 100), its duration, source and location were recorded at base line,
1 week and 2 weeks after the start of pain management for two groups and compared by statistical
methods.

Results A total of 314 cancer patients received the standard pre-guidelines treatment from August
to September 1999 and 106 patients received the post-guidelines treatment from July 2000 to May
2001. No significant differences have been observed between the two groups in terms of baseline
characteristics. There were more patients with lung cancer in the pre-guidelines treatment group and
more with gastric cancer in the post-guidelines treatment group. More oral opioids (P�0.004) and
more adjuvant drugs such as nonsteroidal anti-inflammatory drugs (P�0.001) and hydroxyzine
(P�0.001) were used in the post-guidelines treatment group than in the pre-guidelines treatment
group and the opposite was true for intravenous (P�0.022) and suppository (P�0.041) opioids. More
patients in the post-guidelines treatment group became pain free after 2 weeks compared to those in
the pre-guidelines treatment group (14.7% vs. 8.8%) (P�0.036). Moreover, significantly fewer adverse
reactions and more recovery from the adverse reactions which did occur were found in the post-
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guidelines treatment group than in the pre-guidelines treatment group.

Conclusion The implementation of JSPM pain management guidelines for cancer patients was
effective in increasing the proportion of patients relieved of pain and in reducing adverse reactions to
opioids.

Key words Pain management, Japanese Society for Palliative Medicine, Treatment guidelines,
Cancer pain, Opioids and non-opioid analgesics, Clinical effectiveness

since 1987. Although the proportions of
complete pain relief among cancer patients
in Japan rose from 38% in 1986 to 57% in
1998,12,13 cancer pain management remains
a critical issue in palliative care. To further
improve the control of cancer pain, the
Japanese Society for Palliative Medicine
(JSPM) established guidelines in 1999 based
on the best available evidence from scientific
studies in and outside of Japan.14

We conducted this study to explore the
effectiveness of the JSPM guidelines in
terms of pain relief, adverse reactions, and
quality of life in cancer patients.

Methods

The guidelines
The Evidence-based Cancer Pain Manage-
ment Guidelines were developed in 1999 by
the Guidelines Preparation Committee of the
JSPM as described elsewhere.15 They were
formulated in such a manner that the recom-
mended type and dosage of drugs were
adapted to local settings in Japan. These
JSPM guidelines were distributed in Octo-
ber 1999 to 37 national hospitals throughout
the country.

Design and patients
Directors at 37 national hospitals in Japan
were invited to participate in this study.
These hospitals had already been collaborat-
ing in a series of surveys on pain manage-
ment for cancer patients since 1986. Two
groups of consecutive patients with terminal
cancer admitted to these hospitals were
recruited, one from August to September

Introduction

The main goal of palliative care of patients
with incurable cancer is to improve their
quality of life by managing pain and other
symptoms. It has been reported that 70% of
all cancer patients suffer from pain1 and that
36% of those with metastasis have pain
severe enough to impair their physical and
social functioning.2 Opioids, the most effec-
tive medicine for suppressing pain, often
cause adverse reactions such as constipation,
nausea/vomiting and drowsiness. This fact
raises fear in many cancer patients,3–5 hinder-
ing the adequate use of pain medications
including opioids and non-opioid analgesics.6

For this reason, the World Health Organi-
zation (WHO) developed clinical guidelines
for pain and symptom management as a part
of palliative care in 1986.7 The guidelines
consist of a three-step “analgesic ladder”
approach that was reportedly effective in
relieving pain in 69–100% of cancer patients.8

However, patient outcomes have not
always been consistent and satisfactory. Case
series studies, for example, showed that 45–
65% of patients with cancer suffered intrac-
table pain9,10 and over 70% reported at least
one symptom during the course of treat-
ment11 despite the employment of recom-
mended analgesic regimens. Moreover, the
validity of studies to assess the effectiveness
of WHO guidelines was questioned due to
methodological limitation, in particular, the
lack of controls for comparison.8

In Japan, the Japanese language version
of the WHO guidelines has been available

GUIDELINES FOR PAIN MANAGEMENT OF TERMINAL CANCER PATIENTS IN JAPAN
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1999 (pre-guidelines treatment group) and
the other from July 2000 to May 2001 (post-
guidelines treatment group). The patients of
the pre-guidelines treatment group received
pain management before the distribution of
the JSPM guidelines and those of the post-
guidelines treatment group did so after the
distribution of the JSPM guidelines. All
patients gave informed consent in writing
before participating in this study. Changes
in the type and dosage of analgesics, and
the management of adverse reactions, if any,
were recorded by the physicians in charge of
subject patients.

Measurements
At baseline, information on demographics
and type of cancer was recorded from medi-
cal records. A battery of pain measurement
tests were conducted at baseline, 1 week and
2 weeks after the start of pain management
by either the pre-guidelines treatment or the
post-guidelines treatment. The primary out-
come index was the degree of subjective pain
in terms of duration and intensity. Intensity
was measured by a 4-level scale (none, mild,
moderate, or severe) and visual analog scale
(VAS) on a 0-to-100 range, with 0 represent-
ing no pain and 100 worst pain. The duration
was measured as the proportion of the day in
which the average and the worst pain were
experienced. The source and location of pain
were also recorded by attending physicians.
The secondary outcomes indices were anal-
gesic dosing and adverse reactions of the
analgesics. These data were extracted from
medical records.

Statistical analysis
SAS was used for all statistical analyses.
Outcome and baseline values for the pre-
guidelines treatment group and the post-
guidelines treatment group were compared
by means of t-tests for continuous variables
and of chi-square tests for categorical vari-
ables. T-tests were also used to compare
changes in scores from the baseline to one
week and two weeks for the two groups.

The calculation of sample size was based
on a two-tailed t test with a significance level
of 0.05, a power level of 0.80, and a clinical
effect size of 10 VAS score of average pain
reduction and a standard deviation of 25
VAS score from baseline to 2 weeks between
the two treatment groups. The required
sample size was calculated to be 99 for each
group.

Results

Patient characteristics
A total of 420 cancer patients were enrolled
in the study; 314 patients received the pre-
guidelines treatment from August to Sep-
tember 1999 and 106 patients received the
post-guidelines treatment from July 2000 to
May 2001. Patient characteristics are shown
in Table 1. The mean age was 63 years (range:
7 to 96 years) with men representing 58% of
all patients. Underlying diseases were lung
cancer (22.3%), colorectal cancer (15.9%),
and gastric cancer (10.8%). Patients had an
average of two pain locations, a VAS score of
29.8 for the average pain, and a VAS score of
54.0 for the worst pain.

Between the two groups, there were no
significant differences in age, sex, baseline
VAS for the average pain, baseline VAS for
the worst pain, baseline duration of pain,
performance status and the ability to ingest
orally. However, significant differences were
found in the diagnosis and the type of previ-
ous treatment aimed at curing the cancer.
The number of patients with gastric cancer
was significantly greater in the pre-guidelines
treatment group than in the post-guidelines
treatment group while the number of patients
with lung cancer and the proportion of patients
who received radiation therapy were signifi-
cantly greater in the post-guidelines treat-
ment group than in the pre-guidelines treat-
ment group.

Pain assessment
The changes in VAS score for the average
and worst pain, duration of the average pain

Fukui T, Takahashi O, Rhaman M, et al.
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Table 1 Baseline patient characteristics

Pre-guidelines Post-guidelines
Both groups

treatment group treatment group P value
(n�314) (n�106)

(n�420)

Age, years (SD) 62.6 (12.8) 63.7 (11.6) 62.9 (12.5) 0.20
Sex, %
Male 57.9 57.7 57.8 1.0

Diagnosis, %
Lung cancer 19 32.7 22.3 � 0.01†

Colorectal cancer 17.1 12.1 15.9 0.2
Gastric cancer 12.2 6.5 10.8 � 0.01†

Breast cancer 9.1 9.3 9.2 1.0
Pancreatic cancer 7.0 5.6 6.7 0.67
Hepatocellular carcinoma 6.1 4.7 5.8 0.58
Others 29.5 29.1 29.3 0.99
Metastasis 86.5 86.4 0.94

Type of treatment
Operation, % 5.2 1.9 4.4 0.15
Chemotherapy, % 28.1 24.5 27.2 0.48
Radiation, % 24.7 35.8 27.4 0.03†

Palliative Care, % 43.6 42.5 43.3 0.83
PS, % 0.89

0–2 51.3 52.0 51.3
3–4 48.7 48.0 48.7

Oral ingestion
Possible, % 80.7 86.5 82.1 0.18

Note: †�P�0.05; PS�performance status

Table 2 Pain assessment

Pre-guidelines Post-guidelines
P value

treatment group treatment group

Duration of pain (SD), hr
Mean at baseline 6.65 (7.27) 8.63 (8.35) 0.08
1 week after 5.17* (6.23) 5.75* (6.53) 0.56
2 weeks after 4.29* (5.25) 5.54* (6.42) 0.07
0 day–14 days 2.17 (6.21) 2.56 (6.57) 0.64

VAS at usual (SD), mm
Mean at baseline 29.1 (24.8) 32.1 (24.8) 1.00
1 week after 25.2* (23.5) 27.2* (25.1) 0.43
2 weeks after 22.8* (22.9) 23.5* (23.6) 0.78
0 day–14 days 6.7 (25.6) 9.8 (26.8) 0.33

VAS at worst (SD), mm
Mean at baseline 55.1 (31.3) 51.0 (30.3) 0.73
1 week after 45.1* (30.6) 42.4* (29.8) 0.77
2 weeks after 39.2* (31.1) 36.2* (29.2) 0.49
0 day–14 days 15.5 (30.6) 15.3 (27.1) 0.94

Duration of sleep (SD), hr
Mean at baseline 8.05 (5.87) 7.28 (2.56) 0.00
1 week after 7.95 (3.44) 7.92* (2.56) 0.00
2 weeks after 8.17* (4.33) 8.32* (3.53) 0.03
14 days–0 day 0.47 (2.59) 1.05 (3.29) 0.09

*: Statistical comparison was performed between baseline and follow-up points using paired t-
test: *�P�0.05
Note: 0 day�baseline; 7 days�midpoint; 14 days�endpoint
Mean value baseline minus mean value after 14 days do not correspond exactly to the value in
the 0 day–14 days row due to missing data.

GUIDELINES FOR PAIN MANAGEMENT OF TERMINAL CANCER PATIENTS IN JAPAN
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and duration of sleep from baseline to 2 weeks
were 6.7 VAS score, 15.5 VAS score, 2.17 hr
and 0.47 hr in the pre-guidelines treatment
group, and 9.8 VAS score, 15.3 VAS score,
2.56 hr and 1.05 hr in the post-guidelines
treatment group, respectively, (Table 2) with
no significant difference between the two
groups. However, both groups showed a
steady downward trend during the study
period. Patients who allegedly had no pain at
baseline due to ongoing therapy accounted
for 10.8% in the pre-guidelines treatment
group and 11.4% in the post-guidelines treat-
ment group. The proportion of patients free
from pain at 2 weeks was 19.6% in the pre-
guidelines treatment group and 26.1% in the
post-guidelines treatment group. Thus, the
proportion of patients who were relieved of
pain during the study period was higher in
the post-guidelines treatment group com-
pared to that in the pre-guidelines treatment
group (14.7% vs. 8.8%, P�0.036).

Analgesic use
Analgesics used in the study periods are

shown in Table 3. Although the total use of
morphine did not significantly differ between
the two groups, significantly more oral opi-
oids were used in the post-guidelines treat-
ment group than in the pre-guidelines treat-
ment group (P�0.004) and the opposite was
true for intravenous (P�0.022) and supposi-
tory (P�0.041) opioids. Moreover, signifi-
cantly more adjuvant drugs such as non-
steroidal anti-inflammatory drugs (NSAIDs)
(P�0.001) and hydroxizine (P�0.001) were
used in patients in the post-guidelines treat-
ment group than the pre-guidelines treat-
ment group. The use of tricyclic antidepres-
sants and prednisolone did not significantly
differ between the two groups.

Management of adverse reactions
Symptoms of adverse reactions are shown in
Table 4. The major adverse reactions to
opioids at baseline included constipation
(53.3% in the pre-guidelines treatment
group; 32.7% in the post-guidelines treat-
ment group), nausea/vomiting (23.2%;
15.4%), and drowsiness (38.7%; 29.8%).

Table 3 Prescriptions by physicians

Pre-guidelines Post-guidelines
treatment group treatment group

Both groups P value
Drug, %

Opioids
Morphine 71.0 68.9 70.5 0.67

Morphine (p.o.) 12.8 24.5 15.7 �0.01†

Morphine (i.v.) 15.3 6.6 13.2 0.02†

Morphine sulfate (p.o.) 38.7 37.7 38.5 0.86
Morphine (supp.) 12.8 5.7 11.1 0.04†

Pentazocine (p.o.) 8.5 1.9 6.9 0.02†

Pentazocine (i.v.) 1.2 0 0.9 0.25
Buprenorphine (supp.) 1.2 1.9 1.4 0.26
Buprenorphine (i.v) 1.2 0 0.9 0.25

Non-steroidal 30.5 50.0 35.2 �0.01†
anti-inflammatory drugs
Diclofenac (supp.) 12.5 23.6 15.2 �0.01†

Loxoprofen (p.o.) 11.9 19.8 13.8 0.04†

Diclofenac (p.o.) 4.9 0.9 3.9 0.07
Others
Hydroxizine (p.o.) 0.3 4.7 1.4 �0.01†

Prednisolone (i.v.) 0.9 0 0.7 0.32
Imipramine 0.3 0.9 0.5 0.4
Metoclopramide (p.o.) 0 1.9 0.4 0.01†

Note: †�P�0.05; supp.�suppository; p.o.�per os; i.v.�intravenous

Fukui T, Takahashi O, Rhaman M, et al.
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Table 4 Adverse reactions

Adverse reactions
Pre-guidelines Post-guidelines

Both groups P value
treatment group treatment group

Constipation at baseline, % 53.3 32.7 48.2 �0.01†

Incidence, % 23.1 11.8 19.4 0.05
Cured patients, % 6.4 17.3 9.1 0.02†

Vomiting at baseline, % 23.2 15.4 21.2 0.09
Incidence, % 14.9 5.7 12.4 0.03†

Cured patients 13.2 40.6 20.3 0.01†

Drowsiness at baseline, % 38.7 29.8 36.4 0.11
Incidence, % 26.5 9.5 21.6 �0.01†

Cured patients, % 3.7 19.4 8.0 0.01†

Note: †�P�0.05

Significantly fewer adverse reactions occurred
in the post-guidelines treatment group than
in the pre-guidelines treatment group in
terms of nausea/vomiting (P�0.03) and
drowsiness (P�0.01). At the same time,
the proportion of patients who recovered
from such adverse reactions as constipa-
tion (P�0.02), nausea/vomiting (P�0.01),
and drowsiness (P�0.01) were significantly
greater in the guidelines treatment group
than in the pre-guidelines treatment group.

Discussion

Our study showed that more patients in
the post-guidelines treatment group became
pain free after 2 weeks compared to those in
the pre-guidelines treatment group. More-
over, significantly fewer adverse reactions
and more recovery from adverse reaction
were found in the post-guidelines treatment
group than in the pre-guidelines treatment
group. However, there was no significant
difference in the intensity of the average and
the worst pain between the two groups.
Contrary to our findings, Du Pen et al.
showed in a randomized controlled trial that
cancer patients treated in accordance with
pain management guidelines had a statisti-
cally shorter duration of the average pain,
but not of the worst pain, than those treated
without guidelines.16 The lack of significant
reduction in pain intensity in the current
study could have several reasons. First,

adjuvant drugs were not prescribed more
frequently in the post-guidelines treatment
group than the pre-guidelines treatment
group in spite of the recommendation of
the use of these drugs in the JSPM guide-
lines. For example, tricyclic antidepressant
drugs are recommended as the first-line
adjuvant therapy for neuropathic pain17,18

and corticosteroids for acute nerve compres-
sion, visceral distention and increased intrac-
ranial pressure.19 However, there were no
significant differences in the rate of pre-
scriptions of these adjuvant drugs between
the two groups. This contrasts with the report
by Du Pen et al, in which significantly more
tricyclic antidepressants were used in the
post-guidelines treatment group than in the
pre-guidelines treatment group.16 In addi-
tion to physicians’ reluctance to prescribe
opioids, which was already shown to be a
barrier to adequate cancer pain manage-
ment,19,20 a similar reluctance to prescribe
antidepressants is likely to be an important
factor. Education and training of physicians
on the adequate use of antidepressants is
mandatory. Second, the observation period
of this study was only 2 weeks, much shorter
than that of the study by Du Pen et al. which
was 3 months.16

The current study showed that oral opi-
oids and NSAIDs were prescribed signifi-
cantly more in the post-guidelines treatment
group than in the pre-guidelines treatment
group. Similar findings have been reported

GUIDELINES FOR PAIN MANAGEMENT OF TERMINAL CANCER PATIENTS IN JAPAN
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from a case series study.11 In the randomized
controlled trial by Du Pen et al, significantly
more NSAIDs were prescribed for the
guidelines treatment group, although this
tendency was not observed for opioids.16

NSAIDs are generally prescribed for reliev-
ing pain of mild to moderate intensity and
pain due to bone metastasis21 and soft-tissue
infiltration. This is because these drugs were
shown to have not only a fast acting anal-
gesic effect but also an opioid-sparing effect
when used as adjuvant drugs.22 The combina-
tion with opioids may well result in a reduc-
tion of the dosage of opioids leading to fewer
side effects from opioids. For these reasons,
a change in physicians’ attitude towards in-
creased use of NSAIDs in accordance with
the JSPM guidelines should bring benefits to
cancer patients.

 The most common adverse reactions to
the opioids among our patients were con-
stipation, nausea/vomiting, and drowsiness,
as reported in previous studies.4 The propor-
tion of patients who developed such adverse
reactions was significantly smaller in the
post-guidelines treatment group than in the
pre-guidelines treatment group. The JSPM
guidelines describe how to prevent adverse
reactions to opioids by prescribing prophy-
lactically laxatives and antiemetics from the
start of pain management. In fact, several
case series showed that adverse reactions to

opioids were significantly reduced by follow-
ing the WHO guidelines.4,5,11 The current study
has confirmed this effectiveness of clinical
guidelines in reducing adverse reactions.

There are several limitations to the cur-
rent study. The major concern is the non-
randomized and non-parallel nature of the
study design employed, which could result
in a measurement bias, since physicians
treating patients in the post-guidelines treat-
ment group were not blinded to the use of
the guidelines. Furthermore, there might
have been a secular trend toward better pain
management during the interval of approxi-
mately one year between the pre-guidelines
treatment group and the post-guidelines
treatment group. In addition, the VAS em-
ployed here may not be sensitive enough to
reflect the complexity of the pain experience
in individual patients. Finally, the number
of patients (106) in the post-guidelines treat-
ment group was unexpectedly smaller than
that (314) in the pre-guidelines treatment
group. In spite of these limitations, the
current study provides important evidence
of the clinical effectiveness of the evidence-
based guidelines.

In conclusion, the implementation of
JSPM guidelines was effective in increasing
the proportion of terminal cancer patients
relieved of pain and in reducing adverse
reactions to opioids.
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The Brachial-Ankle Pulse Wave Velocity Is
a Better Predictor for Pulse Pressure than
Augmentation Index in Older Hypertensives
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Abstract
The brachial-ankle pulse wave velocity (PWV) is a new measure for arterial stiffness. The relative
contribution of systemic arterial stiffness and wave reflection to the genesis of pulse pressure remains
unclear. To address this issue, we measured blood pressure, heart rate, brachial-ankle PWV, and
augmentation index (AI) of the left common carotid artery in young and older hypertensives before and
after sublingual administration of nitroglycerin, using a new automatic device. Pulse pressure was
larger and brachial-ankle PWV and AI were significantly higher in the older than in the younger group.
Both brachial-ankle PWV and AI were significantly and positively correlated with pulse pressure in the
older group. In multiple regression analysis, the brachial-ankle PWV was an independent contributor
for pulse pressure, but AI was not. Nitroglycerin significantly lowered mean blood pressure in both
groups but reduced pulse pressure only in the older group. Nitroglycerin similarly reduced AI in the two
groups but reduced the brachial-ankle PWV by about 74% more in the older group. The change in
pulse pressure after nitroglycerin was significantly correlated with that in brachial-ankle PWV
(r�0.384, P�0.00005) but not with that in AI in the old group. Both heart rate and left ventricular
ejection time were similar for either condition. These data suggest that increased systemic arterial
stiffness, but not wave reflection, plays a prime role in the regulation of pulse pressure in older
hypertensive patients. Expected reduction in pulse pressure after nitroglycerin is possibly offset by an
aortic mechanism in young hypertensives.
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Introduction

Pulse pressure, a marker of large artery stiff-
ness, has recently emerged as an important
predictor of cardiovascular morbidity and
mortality.1–3 Several studies conducted over
the past few years have reported that

increased pulse pressure is associated with
more advanced target organ damage at the
carotid, renal, and cardiac levels.4–8 Thus,
it is critically important to know underlying
mechanisms of increased pulse pressure to
adequately control this parameter.

Hemodynamic regulatory mechanisms
involved in hypertension change with age.
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wave reflection in central artery) between
young and old hypertensive patients. We
studied the conditions at rest and after
sublingual administration of nitroglycerin to
examine the effect of vascular smooth
muscle cell tone of the muscular artery or
arteriole. Recent work has shown that nitro-
glycerin markedly reduces AI but has much
less influence on aortic PWV.11 The brachial-
ankle PWV may be differently affected by
nitroglycerin compared to carotid-femoral
PWV because the brachial-ankle PWV in-
cludes not only aortic characteristics, but
also lower limb artery characteristics. This
study is the first to examine the effects of
nitroglycerin administration on the brachial-
ankle PWV.

Methods

Subjects
We studied 222 patients who exhibited clinic
blood pressures �140 mmHg systolic or
�90 mmHg diastolic on at least two visits. All
participants received a standardized ques-
tionnaire concerning demographic data, past
medical history, current medications, and
personal habits, such as cigarette smoking.
None of the subjects reported being under
treatment for hypertension within at least
the past month.

Blood was drawn in the morning after over-
night fasting for at least 12 hr. Fasting blood
sugar, total cholesterol, HDL-cholesterol,
triglycerides, and plasma creatinine concen-
trations were measured by standard methods.
Dyslipidemia was defined as a total choles-
terol concentration �220 mg/dL, the use of
a hypocholesterolemic drug, or triglyceride
concentration �150 mg/dL. Diabetes mel-
litus was defined as a fasting blood glucose
�126 mg/dL or the use of oral hypoglycemic
agents. Patients with secondary hypertension,
cancer, insulin-dependent diabetes, or renal
insufficiency (plasma creatinine concentration
�2.0 mg/dL) were not included in the study.
Patients with peripheral arterial disease with
an ankle pressure index below 0.9 were

In the young to middle generations, high
blood pressure is maintained by high cardiac
output and/or increased total peripheral
resistance, and both systolic and diastolic
hypertension occur. In the older generation,
increased arterial stiffness further impairs
Windkessel properties of large elastic ar-
teries;9 indeed, large arteries can instanta-
neously accommodate the volume of blood
ejected from the heart, storing part of the
stroke volume during systolic ejection and
draining this volume during diastole, thereby
ensuring continuous downstream perfusion.
The loss of the cushioning function increases
early systolic peak in response to a similar
degree of ventricular ejection and decreases
subsequent diastolic blood pressure, leading
to an increase in pulse pressure.

In addition to these direct mechanisms,
arterial stiffening also increases pulse pres-
sure by indirect mechanisms. It is well known
that systolic blood pressure is augmented by
the reflection of pressure from the periphery
of the circulation to the aortic root.10 Increased
pulse wave velocity (PWV) because of arte-
rial stiffening results in earlier arrival of the
reflected wave and thus, increased augmen-
tation during early systole. This pressure
augmentation in the proximal portion of the
arterial system is determined not only by
PWV but also by the intensity and timing of
reflected pressure waves.10 Although the left
ventricular ejection time (LVET) is known
to affect pulse pressure,9 this parameter
remains stable or even decreases with age.
Thus, central factors that determine pulse
pressure in the older generation are arterial
stiffness and the impact of reflected wave
from the periphery.

Relative contributions of arterial stiffness
and wave reflection to the genesis of pulse
pressure remain unclear. Moreover, those
relationships should change with age. To
address these issues, we compared blood
pressures, brachial-ankle PWV (a new mea-
sure of systemic arterial stiffness), and aug-
mentation index (AI) of the left common
carotid artery (a measure of the impact of
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excluded because precise measurement of
the tibial arterial pressure wave was difficult
in those patients. Finally, 200 patients with
essential hypertension (age, 59.6�1.6 years;
range, 32 to 81) were included in the study.

Evaluation of hemodynamic parameters
and arterial function
Blood pressure, heart rate, brachial-ankle
PWV, and carotid augmentation index (AI)
were studied using a new device, the AT-
form PWV/ABI (Colin, Komaki, Japan). The
details of the methodology and clinical appli-
cation of this device have been described else-
where.12–14 In brief, the instrument simulta-
neously records right and left brachial and
tibial arterial pressure wave forms, lead I of
the electrocardiogram, and a phonocardio-
gram. A carotid tonometry sensor also was
coupled with this device for analysis of the
common carotid arterial wave. Occlusion cuffs,
which were connected to both plethysmo-
graphic and oscillometric sensors, were placed
around both arms and ankles for pulse wave
analysis and blood pressure measurements.
The time difference between brachial and
ankle arterial pressure wave (�T) was deter-
mined by the foot-to-foot method based on
wave front velocity theory.15 The distance
between the arm and ankle (D) was calcu-
lated based on anthropometric data for the
Japanese population. Finally, the brachial-
ankle PWV was calculated as D/�T. The
brachial-ankle PWV includes both aorta and
lower limb artery characteristics and thus
provides a more global arterial stiffness
measure than traditional approaches do.16

The AI was examined by analysis of the
left common carotid arterial wave (Fig. 1).
The carotid arterial wave was analyzed using
a multi-element tonometry sensor. The com-
mon carotid arterial wave was digitized at
1200 Hz. After identification of early and late
systolic peaks (P and T, respectively) and
the inflection point that separates them, we
measured the height of the shoulder and the
height above the shoulder (�P) of the late
systolic peak attributable to the return of

wave reflections from reflecting sites. The
ratio of �P to the carotid pulse pressure (PP)
defined the augmentation index (%), which
estimated the effect of wave reflections in
central arteries. The validity and reproduc-
ibility of the AI studied with this device has
been reported previously.17,18 Heart rate was
calculated from the electrocardiogram. Left
ventricular ejection time (LVET) was mea-
sured from the foot of the carotid arterial
wave to the dicrotic notch.19

All measurements were done at rest and
after sublingual administration of nitro-
glycerin (0.3 mg, Myocor spray, Toaeiyo,
Tokyo). Safety and tolerability of the nitro-
glycerin spray has been well confirmed.20

It has been shown that blood pressures were
lowered most 5 to 10 min after the sublingual
administration of nitroglycerin spray;20 thus,
we repeated measurements 5 to 10 min after

Fig. 1 Representative example of carotid pulse con-
tour analysis in a 70-year-old hypertensive
man. P and T indicate early systolic peak and
late systolic peak, respectively. �P and PP
denote the augmented systolic component by
reflected wave and pulse pressure, respec-
tively. LVET�left ventricular ejection time
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nitroglycerin administration.
This study was approved by the Ethics

Committee of Tohoku Rosai Hospital. The
purpose of this study was fully explained, and
all patients gave written informed consent.

Statistical analysis
All data are expressed as mean�standard
deviation (SD). Subjects were classified as
young (�60 yrs) and old (�60 yrs) group.
Correlation coefficients were calculated by
Pearson’s product-moment or Spearman’s
rank-order procedures when appropriate.
Multiple regression analysis was used to
assess independent associations between one
dependent and two or more independent
variables. Unpaired t-test was used for group
comparison, and paired t-test was used to
test for differences in variables after nitro-
glycerin. A P value less than 0.05 was con-
sidered to indicate significance. All analyses
were performed using commercially avail-
able software (Stat Flex version 5.0 for Win-

dows, Artec, Osaka, Japan).

Results

Table 1 shows the clinical characteristics of
the young and old hypertensive groups. Pre-
vious cardiovascular events were more fre-
quent in the old group (P�0.005). Diastolic
blood pressure was lower in the old than in
the young group (P�0.001), although systolic
blood pressure did not differ. Consequently,
pulse pressure was significantly greater in
the old group (P�0.0005). Both brachial-
ankle PWV and carotid AI were significantly
greater in the old group compared to the
young (P�0.0000001 and �0.01, respectively).
Neither heart rate nor LVET differed between
the two groups.

The brachial-ankle PWV was significantly
correlated with pulse pressure as well as
systolic, mean, and diastolic blood pressures
in both young and old groups (Table 2). The
AI was significantly and positively corre-

Table 1 Clinical characteristics of the young and old groups

Variables Young (n�91) Old (n�109) P value

Age (yrs) 46�9 70�7 �0.0000001
Sex (men,%) 45.9 49.5 n.s.
Height (cm) 162�9 156�8 �0.000005
Current smoker (%) 32% 24% n.s.
Diabetes 9.9% 16.5% n.s.
Dyslipidemia 61% 39% 0.05
Previous cardiovascular events 2.2% 16.5% �0.005
Body mass index (kg/m2) 24.5�3.7 23.6�3.1 n.s.
Systolic blood pressure (mmHg) 148�17 149�19 n.s.
Mean blood pressure (mmHg) 115�14 114�14 n.s.
Diastolic blood pressure (mmHg) 94�11 88�11 �0.001
Pulse pressure (mmHg) 54�10 61�13 �0.0005
Heart rate (bpm) 69�10 68�11 n.s.
Total cholesterol (mg/dL) 202�33 207�37 n.s.
HDL (mg/dL) 60.9�15.6 60.6�15.9 n.s.
Triglyceride (mg/dL) 149�133 102�59 n.s.
Fasting blood glucose (mg/dL) 102�18 107�25 n.s.
Cr (mg/dL) 0.64�0.14 0.66�0.16 n.s.

baPWV (cm/sec) 1,486�247 1,827�318 �0.0000001
AI (%) 16.7�15.5 22.6�14.1 �0.01
LVET (msec) 280�21 285�30 n.s.

baPWV�brachial-ankle pulse wave velocity; AI�augmentation index; LVET�left ventricular ejection time
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lated with pulse pressure as well as other
blood pressure parameters in the young
group, but it was correlated only with mean
blood pressure and pulse pressure in the
older group. Heart rate was correlated
positively with brachial-ankle PWV and
negatively with AI in both groups. Multiple
regression analysis was performed with
pulse pressure as the dependent variable and
mean blood pressure, brachial-ankle PWV,
and AI as independent variables. In the older
group, the mean blood pressure (P�0.00001)
and the brachial-ankle PWV (P�0.007) were
independent contributors to the pulse pres-
sure, but AI was not. In the young group only,
mean blood pressure (P�0.0001) was an
independent contributor for pulse pressure.

After sublingual administration of nitro-

glycerin, systolic, mean, and diastolic blood
pressures were significantly lowered com-
pared with baseline values in both groups
(Table 3). The reduction in diastolic blood
pressure was similar for both groups, but
systolic blood pressure reduction was about
two-fold greater in the old group. The pulse
pressure was significantly reduced compared
with baseline values in the old group, but it
remained unchanged in the young group.
The increase in heart rate and reduction in
LVET after nitroglycerin were similar be-
tween the two groups. Nitroglycerin simi-
larly lowered carotid AI in both young and
old groups. Fig. 2 shows a typical example of
the carotid arterial contour before and after
nitroglycerin in a young (upper panels) and
an old patient (lower panels). In the young

Table 2 Correlation coefficients between cardiovascular parameters and brachial-ankle PWV or
carotid AI in young and old hypertensive patients

Young Old

baPWV AI baPWV AI

r P r P r P r P

SBP 0.522 �0.000001 0.402 �0.0001 0.529 �0.000001 0.184 n.s.
DBP 0.442 �0.00005 0.325 �0.005 0.341 �0.0005 0.06 n.s.
MBP 0.564 �0.000001 0.472 �0.000005 0.463 �0.000005 0.213 �0.05
PP 0.386 �0.0005 0.315 �0.005 0.460 �0.000005 0.203 �0.05
HR 0.220 �0.05 �0.276 �0.01 0.376 �0.0001 �0.418 �0.000005

baPWV�brachial-ankle pulse wave velocity; AI�augmentation index; SBP�systolic blood pressure; MBP�mean blood
pressure; DBP�diastolic blood pressure; PP�pulse pressure; HR�heart rate

Table 3 Hemodynamic responses to sublingual administration of nitroglycerin

Variables Young (n�91) Old (n�109) P value

� systolic blood pressure (mmHg) �10.2�7.6* �19.6�11.7* �0.000001
� mean blood pressure (mmHg) �9.9�6.9* �15.4�9.3* �0.00001
� diastolic blood pressure (mmHg) �10.9�5.7* �10.0�7.4* n.s.
� pulse pressure (mmHg) 0.7�7.3 �10.1�10.5* �0.000001
� heart rate (bpm) 6.4�4.6* 5.9�4.9* n.s.
� baPWV (cm/sec) �165�111* �287�163* �0.000001
� AI (%) �25.7�13.6* �28.4�13.3* n.s.
� LVET(msec) �28�12* �32�17* n.s.

� means the value after nitroglycerin minus baseline value; baPWV�brachial-ankle pulse wave velocity;
AI�augmentation index; LVET�left ventricular ejection time; *P�0.000001 vs. baseline value
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patient, nitroglycerin increased pulse pres-
sure from 46 to 58 mmHg despite a marked
reduction in AI (from 0% to �32%). The
reduction in AI was associated with a
marked increase in early systolic peak with
only a minor reduction in late systolic peak.

In the old patient, nitroglycerin reduced
pulse pressure from 81 to 48 mmHg. The re-
duction in AI from 26% to 5% was associ-
ated with a marked reduction in late systolic

peak. The brachial-ankle PWV was signifi-
cantly reduced compared with baseline val-
ues in both groups (Table 3). The reduction,
however, was about 74% greater in the old
group (P�0.000001) (Table 3). The change in
pulse pressure after nitroglycerin was sig-
nificantly correlated with the reduction in
brachial-ankle PWV (r�0.384, P�0.00005)
but was not correlated with the change in
AI (r�0.05) in the old group (Table 4).

Fig. 2 Changes in carotid pulse contour before and after sublingual administration of nitroglycerin in young
(upper panels) and old (lower panels) hypertensive men.
AI�augmentation index; LVET�left ventricular ejection time; PP�pulse pressure; MBP�mean blood pressure;
HR�heart rate; baPWV�brachial-ankle pulse wave velocity
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Discussion

Increased pulse pressure is now of great
interest as a strong independent predictor
for cardiovascular morbidity and mortal-
ity.1–3 Increased pulse pressure means a
progression of arterial aging and thus corre-
lates with prognosis. Brachial-ankle PWV is
a new measure for arterial stiffness that
includes characteristics of both aorta and
lower limb artery.16 The relationship between
the brachial-ankle PWV and pulse pressure
is not fully understood. Moreover the rela-
tionship between arterial stiffness and pulse
pressure would change with age. In light of
this, we examined hemodynamic parameters,
brachial-ankle PWV, and carotid AI in a
large number of young and old hypertensive
patients.

Hypertensive patients from the older
group demonstrated a significantly greater
pulse pressure than did young patients,
although mean blood pressure did not differ.
The increased pulse pressure was associated
with higher brachial-ankle PWV and greater
carotid AI. Moreover, pulse pressure was
significantly and positively correlated with
both brachial-ankle PWV and carotid AI. In
multiple regression analyses, brachial-ankle
PWV as well as mean blood pressure were
significant contributors to the pulse pressure,
but the AI was not. These data suggest that

brachial-ankle PWV may be a better mea-
sure for arterial aging than AI in old hyper-
tensive patients. In young hypertensive
patients, only mean blood pressure was an
independent contributor for pulse pressure,
suggesting that systemic arterial stiffness
depends mainly on transmural pressure.

Effects of sublingual administration of
nitroglycerin on pulse pressure were very
different between young and old patients.
Nitroglycerin reduced systolic and diastolic
blood pressures by the same degree in the
young hypertensive group. In the older
hypertensive group, systolic blood pressure
was reduced by about two times more than
diastolic blood pressure. Consequently, pulse
pressure was significantly reduced in the
older group while it remained unchanged in
the young. Namely, nitroglycerin effectively
reduced the increased pulse pressure in older
hypertensive patients.

Two mechanisms may explain this result.
First, it has been shown that nitroglycerin
reduces the tone of small muscular arteries/
arterioles.11 These effects should shift the
wave reflection site to more distal portion,
delay the arrival of reflected wave, and reduce
the intensity of wave reflection,11 leading to
a reduction in pulse pressure. In fact, dimi-
nution of pulse pressure was associated with
a marked reduction in late systolic peak in
the old patient, as shown in Fig. 2. Second,
mean blood pressure was an independent

Table 4 Relationship between the changes in cardiovascular parameters and those in brachial-ankle PWV
or AI in young and old hypertensive patients

Young Old

�baPWV �AI �baPWV �AI

r P r P r P r P

�SBP 0.147 n.s. 0.03 n.s. 0.503 �0.000001 0.276 �0.005
�DBP 0.07 n.s. 0.217 �0.05 0.237 �0.05 0.379 �0.0001
�MBP 0.238 �0.05 �0.006 n.s. 0.406 �0.00005 0.353 �0.0005
�PP 0.09 n.s. �0.139 n.s. 0.384 �0.00005 0.05 n.s.
�HR �0.017 n.s. �0.402 �0.00001 0.101 n.s. �0.431 �0.000005

baPWV�brachial-ankle pulse wave velocity; AI�augmentation index; SBP�systolic blood pressure; DBP�diastolic
blood pressure; PP�pulse pressure; HR�heart rate

Munakata M, Nunokawa T, Yoshinaga K, et al.

JMAJ, May 2005 — Vol. 48, No. 5



231

predictor for pulse pressure, independent of
age. This finding means that an increase
in the static component of blood pressure
reduces aortic compliance and thereby
increases the pulsatile component of blood
pressure. In fact, compliance of large arteries
is more sensitive to blood pressure change
than is that of muscular arteries. Recently
we have shown that carotid-femoral PWV
increased by 2.4 times compared to femoral-
ankle PWV in response to a similar degree of
blood pressure increase.16 In other words,
mean blood pressure reduction by dilatation
of muscular arterioles could predominantly
increase the compliance of large arteries and
reduce pulse pressure.

No change in pulse pressure despite a
significant reduction in mean blood pressure
in the younger group strongly suggests that
some mechanisms counteracted the expected
reduction in pulse pressure. As shown in
Fig. 2, the young patient demonstrated an
augmentation of early systolic peak after
nitroglycerin. Consequently, pulse pressure
was increased despite a decrease in mean
blood pressure. It has been well known that
early systolic peak depends both on ventri-
cular ejection and large artery compliance.
In our study, baseline heart rate did not
differ between young and old patients.
Moreover, LVET also was similar before and
after administration of nitroglycerin; there-
fore, we suggest that the expected pulse pres-
sure reduction was offset by aortic stiffening
in the younger patients.

Our data are consistent with the recent
report by Soma, et al.21 They showed in 50-
year-old hypertensive patients that nitro-
glycerin reduced mean blood pressure but
did not change pulse pressure. These hemo-
dynamic changes were associated with a
significant reduction in wave reflection and
increase in aortic characteristic impedance.
They speculated that accelerated left ventri-
cular ejection resulting from reflex sympa-
thetic activation might offset the expected
reduction in aortic stiffness. In our data,
changes in pulse pressure after nitroglycerin

were not related to the changes in heart rate
or to those in LVET in the younger patients.
We failed to clarify why arterial response to
nitroglycerin differed between young and old
hypertensive patients. This issue may be an
important one to address in future studies.

Nitroglycerin reduced the brachial-ankle
PWV by about 74% more in the older group
compared to the younger group, implying
that systemic arterial stiffness decreased
more in the older patients. An alternative
explanation, however, is that arterial stiff-
ness was less improved by nitroglycerin in
young hypertensives. It has been reported
that the response of muscular arteries/arte-
rioles to nitroglycerin is minimally affected
by age.22 Therefore, the lesser reduction in
brachial-ankle PWV in the young group
could be explained chiefly by the counter-
reaction of large arteries.

We propose that simultaneous evaluation
of carotid pulse contour is important to
obtain deeper insight into the physiological
significance of arterial stiffness measures. As
noted above, reduction in AI after sublingual
administration of nitroglycerin does not
ensure the preferred change in the arterial
system; a decrease in AI could be achieved
not only by the reduction in late systolic
peak, but also by an augmentation of early
systolic peak. The latter change could
increase the cardiac load and be harmful.
We can visualize whether the reduction in AI
is associated with truly preferable changes
in arterial function through carotid pulse
contour analysis.

This concept is also applicable to the evalu-
ation of brachial-ankle PWV. The brachial-
ankle PWV includes the properties of ana-
tomically and physiologically different parts
of the arterial tree, i.e., large elastic arteries
and muscular arteries. Because the stiffness
of each arterial part does not necessarily
demonstrate parallel directional change, the
net change in the brachial-ankle PWV does
not correctly express the change in the prop-
erty of the aorta. To examine if the reduction
in brachial-ankle PWV is associated with the

THE BRACHIAL-ANKLE PULSE WAVE VELOCITY

JMAJ, May 2005 — Vol. 48, No. 5



232

References

1. Madhavan S, Ooi WL, Cohen H, Alderman MH. Relation of pulse
pressure and blood pressure reduction to the incidence of myo-
cardial infarction. Hypertension. 1994;23:395–401.

2. Benetos A, Rudnichi A, Safar M, Guize L. Pulse pressure and
cardiovascular mortality in normotensive and hypertensive sub-
jects. Hypertension. 1998;32:560–564.

3. Chae CU, Pfeffer MA, Glynn RJ, Mitchell GF, Taylor JO,
Hennekens CH. Increased pulse pressure and risk of heart
failure in the elderly. JAMA. 1999;281:634–639.

4. Mitchell GF. Pulse pressure, arterial compliance and cardio-
vascular morbidity and mortality. Curr Opin Nephrol Hypertens.
1999;8:335–342.

5. Franklin SS, Sutton-Tyrrell K, Belle SH, Weber MA, Kuller LH.
The importance of pulsatile components of hypertension in
predicting carotid stenosis in older adults. J Hypertens. 1997;15:
1143–1150.

6. Zanchetti A, Bond MG, Hennig M, et al. Risk factors associated
with alterations in carotid intima-media thickness in hyper-
tension: baseline data from the European Lacidipine Study on
Atherosclerosis. J Hypertens. 1998;16:949–961.

7. Pannier B, Brunel P, el Aroussy W, Lacolley P, Safar ME. Pulse
pressure and echocardiographic findings in essential hyper-
tension. J Hypertens. 1989;7:127–132.

8. Baguet JP, Mallion JM, Moreau-Gaudry A, Noirclerc M, Peoc’h
M, Siche JP. Relationships between cardiovascular remodelling
and the pulse pressure in never treated hypertension. J Hum
Hypertens. 2000;14:23–30.

9. London GM, Guerin AP, Pannier B, Marchais SJ, Safar ME.
Large artery structure and function in hypertension and end-
stage renal disease. J Hypertens. 1998;16(12 Pt 2):1931–1938.

10. O’Rourke MF, Yaginuma T. Wave reflections and the arterial
pulse. Arch Intern Med. 1984;144:366–371.

11. Kelly RP, Millasseau SC, Ritter JM, Chowienczyk PJ. Vasoactive
drugs influence aortic augmentation index independently of
pulse-wave velocity in healthy men. Hypertension. 2001;37:
1429–1433.

12. Munakata M, Ito N, Nunokawa T, Yoshinaga K. Utility of auto-
mated brachial ankle pulse wave velocity measurements in
hypertensive patients. Am J Hypertens. 2003;16(8):653–657.

13. Munakata M, Nagasaki A, Nunokawa T, Sakuma T, Kato H,
Yoshinaga K, Toyota T. Effects of valsartan and nifedipine coat-
core on systemic arterial stiffness in hypertensive patients. Am J
Hypertens. 2004;17:1050–1055.

14. Munakata M, Sakuraba J, Tayama J, et al. The higher brachial-
ankle pulse wave velocity is associated with more advanced
carotid atherosclerosis in end-stage renal disease. Hypertens
Res. 2005;28:9–14.

15. McDonald DA. Regional pulse-wave velocity in the arterial tree.
J Appl Physiol. 1968;24(1):73–78.

16. Munakata M, Tayama J, Nunokawa T, Yoshinaga K, Toyota T.
Brachial-ankle pulse wave velocity as a novel measure for
arterial stiffness; present evidences and perspectives. Curr
Hypertens Rev. 2005. (in press)

17. Cortez-Cooper MY, Supak JA, Tanaka H. A new device for
automatic measurements of arterial stiffness and ankle-brachial
index. Am J Cardiol. 2003;91(12):1519–1522,

18. Matsui Y, Kario K, Ishikawa J, Eguchi K, Hoshide S, Shimada K.
Reproducibility of arterial stiffness indices (Pulse wave velocity
and augmentation index) simultaneously assessed by auto-
mated pulse wave analysis and their associated risk factors in
essential hypertensive patients. Hypertens Res. 2004;27:851–
857.

19. Hasegawa M, Rodbard D, Kinishita Y. Timing of the carotid
arterial sounds in normal adult men: measurement of left ventri-
cular ejection, pre-ejection period and pulse transmission time.
Cardiology. 1991;78:138–149.

20. Murashima M, Murashima M, Matii K, Yokoyama T. Effect of
nitroglycerin spray (TY-0155) on plasma concentration of nitro-
glycerin, blood pressure and heart rate in healthy volunteers.
Kiso to Rinsyo 1990;24(8):3881–3890.

21. Soma J, Angelsen BA, Techn D, Aakhus S, Skjaerpe T. Sub-
lingual nitroglycerin delays arterial wave reflections despite

reduction in aortic stiffness, observation of
an early systolic peak of carotid pulse con-
tour is helpful.

Finally this study provides two important
clinical implications. First, heart rate was
positively correlated with brachial-ankle PWV
and negatively correlated with AI as previ-
ously reported.23,24 These data raise the
caution that in patients with extremely low
or high heart rate, the brachial-ankle PWV
and AI provide opposing data about arterial
function; thus, we should take into account
heart rate at the time of measurement in
the evaluation of brachial-ankle PWV or AI.
Second, the effective reduction of pulse pres-
sure by nitroglycerin in old hypertensives
strongly suggests that increase in pulse pres-
sure with aging considerably depends on NO
deficiency . Thus antihypertensive treatment
to reduce pulse pressure should focus on
improving endotherial function and thereby

increasing NO availability.
In conclusion, in older hypertensive

patients, the brachial-ankle PWV was an
independent predictor for pulse pressure,
but AI was not. Thus, systemic arterial stiff-
ness seems to play a greater role in the
regulation of pulse pressure than does wave
reflection. To correctly understand the dy-
namic behavior of brachial-ankle PWV or
AI after pharmacological interventions, simul-
taneous analysis of carotid pulse contour is
helpful.
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Morning Hypertension: A Pitfall of Current
Hypertensive Management

JMAJ 48(5): 234–240, 2005

Kazuomi Kario*1

Abstract
Morning hypertension has recently attracted more attention because of the close relation between
blood pressure levels in the early morning and cardiovascular risk. Cases of morning hypertension,
i.e., higher blood pressure in the early morning than in the evening, are classified into two types: the
“morning-surge” type, characterized by a marked increase in blood pressure in the early morning, and
the “nocturnal-hypertension” type, characterized by high blood pressure that persists from nighttime
until early morning. Although these two types are caused by different pathologic mechanisms, both
result in hypertensive organ damage and increase cardiovascular risk. Control of morning hyper-
tension can be regarded as the gateway to strict 24-hour blood pressure control. Standard antihyper-
tensive treatment in accord with current guidelines, when combined with chronobiologic antihyper-
tensive treatment focused on morning hypertension and guided by home blood pressure monitoring,
seems to provide more effective prevention of cardiovascular events.

Key words Morning hypertension, Morning surge, Nocturnal hypertension, Cardiovascular risk,
Chronobiological antihypertensive medication

Introduction

Morning hypertension has attracted a great
deal of attention in recent years. Morning
blood pressure (BP) levels measured at
home are more closely associated with risk
of damage to the brain, heart, and kidney, as
well as with the risk of all cardiovascular
events, than are BP levels measured at clin-
ics. In addition, an increase in BP that occurs
from nighttime to early morning (i.e., morn-
ing-surge BP) is highly likely to be a cardio-
vascular risk factor, independent of 24-hour

BP levels. However, in current clinical prac-
tice, no adequate control of hypertension has
been achieved; morning BP levels before
dosing are increased in more than half of
hypertensive patients on antihypertensive
therapy, even if they are under relatively
good BP control at clinics (Fig. 1).1 Thus,
morning hypertension is a challenge to the
current clinical practice of hypertension.

This paper describes the diagnosis and
treatment of morning hypertension in daily
clinical practice, providing the most up-to-
date data obtained in studies from Jichi
Medical School.
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Definition of Morning Hypertension

Recent clinical studies have shown that BP
levels in the early morning are significantly
associated with risk of damage to the brain,
heart, and kidney as well as the risk of all
cardiovascular events. The Ohasama Study, a
longitudinal cohort study in which home BP
was measured once every morning, showed
that morning BP levels predicted cardiovas-

cular death more accurately than randomly
obtained BP levels in a general population of
local residents in Japan.2

We use the definition of morning hyper-
tension based on BP measurements in the
early morning and at bedtime (Fig. 2).3

There is a consensus that, when home BP is
used to exclude white-coat hypertension, an
average of multiple home BP measurements
should be used. Therefore, we exclude cases
of whitecoat hypertension using a cut-off
value of 135 mmHg for averaged BP values
in the morning and evening [morningness-
eveningness (ME) average]. After that,
patients are divided into sustained hyper-
tension and morning (predominant) hyper-
tension according to a difference (ME differ-
ence) in BP of 15–20 mmHg. That is, patients
with morning (predominant) hypertension
are those with high average values for
morning and evening BP and prominent
variations in morning and evening BP. In
contrast, hypertensive patients who show
only slight differences between morning and
evening BP values are considered to have
sustained hypertension.
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Figure 3 shows the risk of stroke in
Japanese hypertensive patients, based on our
definition of morning (predominant) hyper-
tension. In the Jichi Medical School Ambu-
latory Blood Pressure Monitoring (JMS
ABPM) study (Wave 1) in elderly Japanese
patients with hypertension, we followed 519
patients without a history of evident cardio-
vascular events (mean age, 72 years) for a
mean of 41 months for possible onset of car-
diovascular events. The patients underwent
brain MRI and 24-hour ambulatory blood
pressure monitoring (ABPM) at baseline.4

In this study, the ME average and ME differ-
ence were independently associated with
stroke risk.5 Patients with white-coat hyper-
tension who showed only slight variations in
morning and evening BP were used as con-
trols, with cut-off values of ME average (sys-
tolic pressure) and ME difference (systolic
pressure) being 135 mmHg and 20 mmHg,
respectively. As a result, stroke risk was
about 2-fold for sustained hypertension and

6.6-fold for morning (predominant) hyper-
tension.3 Among patients with white-coat
hypertension with a low ME average, there
was no increase in stroke risk for those with
morning BP surge.

We have also performed an echocardio-
graphic study of hypertensive patients who
are under treatment to evaluate hyperten-
sive heart disease and determine its relation-
ship with the state of home BP control. The
results showed that the left ventricular mass
index was greater in patients with morning
(predominant) hypertension than in those
with sustained hypertension, indicating ad-
vanced left ventricular hypertrophy (Fig. 4).

From the above results, we consider that
our definitions of sustained hypertension
and morning (predominant) hypertension
based on home BP measurement are helpful
for the management of hypertension in truly
hypertensive patients, excluding cases of
white-coat hypertension.

(Total of 529 hypertensive patients. Correction factors:
age, sex, BMI, smoking, diabetes mellitus, hyperlipidemia, 
asymptomatic cerebral infarction, antihypertensive therapy)
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Fig. 4 Morning hypertension and left ventricular
hypertrophy in hypertensive patients on
antihypertensive treatment

(Kuroda T, Kario K, et al. Presented at the 26th Annual
Scientific Meeting of the Japanese Society of Hyper-
tension on Oct. 31, 2003)
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Two Types of Morning Hypertension

Prominent morning hypertension that is
highly reproducible with a home BP monitor
can be classified into two types according
to BP levels at night determined by 24-h
monitoring (Fig. 5), namely, nocturnal hyper-
tensive morning hypertension and morning-
surge hypertension. The former type pre-
sents a shift from nocturnal hypertension
and includes non-dippers, with a diminished
nocturnal fall in BP, and risers, with noctur-
nal levels higher than daytime levels. The
latter group is characterized by BP elevation
beginning about 2 hours before getting out
of bed, followed by further elevation after
rising from bed. Both riser-type hyperten-
sion and morning-surge hypertension serve
as independent risk factors for stroke. Con-
ditions presumed to be associated with these
two types of morning hypertension are listed
in Table 1.6

1. Morning hypertension of the nocturnal
hypertensive type

The cardiovascular risk of risers is highest,
involving fatal stroke—particularly cerebral
hemorrhage—and cardiac events including
sudden cardiac death.7–9 Insufficient noctur-
nal depression by short-acting antihyper-
tensive drug therapy in hypertensive patients
induces morning hypertension of this noctur-
nal hypertensive type.10 In addition, patients
with diabetes mellitus, poststroke state, car-

diac failure, and sleep apnea syndrome fre-
quently have this type of morning hyper-
tension. However, investigations of the time
of onset of cardiovascular events in diabetic
patients have found no diurnal variation in
onset. In other words, the increased risk of
morbidity due to morning hypertension
occurs in the nighttime, and the increased
risk in the early morning is an extension of
nighttime risk.

2. Surge-type morning hypertension
Although it has been suggested that morning
BP surge may be involved in the onset of
cardiovascular events, whether or not it is an
actual risk for cardiovascular events has not
been clarified. Based on the results of the

Nocturnal-hypertension type
(riser/nondipper)

Surge type

Sleep

Getting out of bed

135/85

Getting in bed

Morning
hyper-
tension

120/75

Time

Blood
pressure
(mmHg)

Fig. 5 Abnormal diurnal variation in blood pres-
sure in two types of morning (predominant)
hypertension

Table 1 Conditions associated with morning
hypertension

Nocturnal-hypertension (riser/nondipper) type
Increased intravascular volume (heart failure, renal

failure, etc.)
Abnormal autonomic nervous system (diabetes,

parkinsonism, Shy-Drager syndrome, cardiac trans-
plantation, orthostatic hypotension, etc.)

Secondary hypertension (pheochromocytoma, primary
aldosteronism, Cushing’s syndrome, etc.)

Salt-sensitive hypertension
Sleep disorders (sleep apnea syndrome, etc.)
Metabolic syndrome (obesity)
Depressive state
Dementia
Elderly patients
Black male patients
Hypertensive target organ damage [cerebral infarction,

asymptomatic cerebrovascular disorder (silent cere-
bral infarcts, deep white matter lesions), cardiac
hypertrophy, proteinuria, microalbuminuria, etc.]

Surge type
Elderly patients
Orthostatic hypertension
Sleep disorders (sleep apnea syndrome, etc.)
Hypertensive target organ damage [cerebral infarction,

asymptomatic cerebrovascular disorders (silent cere-
bral infarcts, deep white matter lesions), cardiac
hypertrophy, proteinuria, microalbuminuria, etc.]

�-Sympathetic hyperactivity
Dehydration
Large artery stiffness
Baroreceptor dysfunction
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JMS ABPM study, we reported that morning
BP surge is associated with silent cerebral
infarcts and represents a risk for cerebro-
vascular disorders.4 In this study, both early
morning BP levels and morning BP surge
were important as risk factors for stroke.

In regard to the relationship with hyper-
tensive heart disease, Kuwashima et al. first
demonstrated in a study examining elderly
patients with hypertension that morning BP
surge measured at the time of rising from
bed is correlated with the left ventricular
weight coefficient obtained from echocardio-
gram.11 In addition, hypertensive patients
with morning surge are reported to show an
increase in the ratio of the low- to high-
frequency element of heart rate—an index
of sympathetic activity level—as well as pro-
longed QTc interval and increased QTc dis-
persion.12 These findings suggest that
patients with morning surge have consider-
able variability in electric excitation at the
myocardial level in response to sympathetic
activity, and thus are prone to develop
arrhythmia. A relationship between morning

BP surge and early diabetic nephropathy has
also been reported.13

Mechanism of Target Organ Damage

In the early morning, not only blood pres-
sure but also other cardiovascular risk fac-
tors including cardiovascular response and
thrombotic tendency are worsened, leading
to the occurrence of cardiovascular events in
the early morning (Fig. 6).14 The morning
surge in BP is influenced by the sympathetic
nerve system and renin-angiotensin system.
Healthy individuals also experience morning
BP surge as a physiological phenomenon, but
a prominent increase in BP leads to the risk
of cardiovascular events. Morning BP surge
itself places a direct load on the vascular wall
and causes an increase in shear stress as a
result of increased blood flow, leading to an
increased likelihood of vascular wall spasm
and rupture of plaque. At the site of vascular
stenosis resulting from atherosclerosis, high
shear stress is present, and platelets are
activated. Because of this, increased platelet

Fig. 6 Mechanism of the morning onset of cardiovascular events
[Kario K, et al. J Cardiovasc Pharmacol. 2003;42(Suppl 1):S87–S91]
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aggregation may be triggered in the early
morning as a result of morning BP surge.
Further, tissue plasminogen activator in-
hibitor 1 (PAI-1), a fibrinolysis inhibitor, is
elevated in the early morning, increasing
the risk of symptomatic and asymptomatic
cardiovascular disease.15

Recent years have seen remarkable
progress in molecular biologic studies in the
area of chronobiology. In 1997, the first
mammalian clock gene was cloned from the
mouse hypothalamus. It was reported that
this gene forms a central biological clock. In
addition, it became apparent that the clock
gene is expressed not only in the central
nervous system but also in peripheral tissue,
where it is present in the cells. The central
clock synchronizes each peripheral clock and
thereby regulates the circadian rhythm of
the body. It is presumed that the circadian
rhythm of the cardiovascular system is under
the influence of both the central clock and
the peripheral clock present in cardiovascular
tissue. Questions relating to the involvement
of the clock gene in peripheral tissue to the
increasing risk of cardiovascular events in
the early morning, as well as the extent of
this involvement, are important subjects of
future investigation.

Treatment of Morning Hypertension

Since not only blood pressure but also vari-
ous other cardiovascular risk factors are
aggravated in the early morning, antihyper-
tensive treatment for morning hypertension
is likely to offer greater benefit in preventing
cardiovascular events. Hypertensive patients
on standard antihypertensive treatment often
have morning hypertension of the nocturnal-
hypertension type because the effect of most
antihypertensive drugs does not last for 24
hours. Antihypertensive treatment targeting
morning hypertension combined with stan-
dard treatment may enable more effective
prevention of cardiovascular events.

The first step in the treatment of morning
hypertension in clinical practice is for the

patient to self-monitor early morning BP at
home. In addition, in patients with prominent
morning hypertension in whom the differ-
ence between morning and evening systolic
BP is more than 15–20 mmHg, it is important
to determine by ambulatory blood pressure
monitoring whether the hypertension is of
the nocturnal-hypertension type or the
morning-surge type. Specifically, it is recom-
mended to combine non-specific and spe-
cific antihypertensive treatments as shown
in Fig. 7, to control morning BP levels to
achieve an average of morning (before
dosing) and evening (at bedtime) BP of
under 135/85 mmHg and a morning-evening
pressure difference of less than 15–20mmHg.

In principle, a long-acting antihyper-
tensive drug whose effect lasts for 24 hours
initially is used as non-specific treatment.
This therapy is aimed at reducing the ME
average to less than 135 mmHg (systolic
pressure). Typical drugs used in this therapy
include long-acting calcium antagonists16,17

and diuretics. However, even antihyper-
tensive drugs designed for once-daily doses
are rarely effective from the morning dosing

Fig. 7 Specific antihypertensive treatment for morning
(predominant) hypertension using home BP
monitoring

Nonspecific treatment: long-acting antihypertensive drugs
(twice-daily, morning and evening,
doses should also be considered), di-
uretics

Specific treatment: �-blockers used at bedtime
Renin-angiotensin-aldosterone system
inhibitors (dosing at bedtime should
also be considered)
Heart rate-controlling calcium antago-
nists (cilnidipine, azelnidipine, diltiazem)

Normotension
(with elevation of

morning BP)

(mmHg)

135mmHg
ME average

Antihypertensive vector
of nonspecific treatment

Morning
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hypertension
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treatment
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until the following morning, with individual
differences noted in the duration of the
antihypertensive effect. When the ME differ-
ence exceeds 15–20 mmHg after actual pre-
scription, dosing in both the morning and
evening (or at bedtime) may be more useful.

Specific treatment includes inhibitors of
the sympathetic nervous system and renin-
angiotensin system, which show aggravation
in the early morning. Administration of
�-blockers at bedtime provides a relatively
specific reduction in early morning BP.18,19

�-Blocker monotherapy does not cause a
specific decrease in early morning BP. Since
the renin-angiotensin system is augmented
in the early morning, treatment with angio-
tensin converting enzyme inhibitors and
angiotensin II receptor antagonists can be
considered specific treatment.20,21 However,

for some drugs, the antihypertensive effect
of one morning dose may not last until
the following morning. In such cases, two
divided daily doses or one daily dose at
bedtime may be useful.21 Recently, calcium
antagonists such as cilnidipine, azelnidipine,
and diltiazem have been used as specific
treatments because they have an inhibitory
effect on increasing heart rate.

Conclusion

For more effective prevention of cardio-
vascular diseases, the use of a chrono-
biological approach that targets morning
hypertension and employs home BP moni-
toring is recommended in addition to stan-
dard antihypertensive treatment according
to current guidelines.
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Case Report

Introduction

Patients who have undergone distal gastrec-
tomy for gastric ulcer or cancer are at risk of
developing gastric ulcer and/or cancer in
the remnant stomach.1,2 Chronic bile reflux
is believed to increase the risk of lesions in
the remnant stomach.3 Although Helicobacter
pylori (H. pylori) is considered one of the
major etiological agents for gastric cancer,4

this is not necessarily true for remnant gas-
tric lesions.5,6

We experienced a case where a remnant
gastric ulcer which occurred after a partial
gastrectomy for early gastric cancer responded

well to eradication of H. pylori. In addition,
p53 protein expressed in mucosal cells
around the ulcer disappeared after eradica-
tion of H. pylori.

Onset and Course of the Case (Fig. 1)

A 66 year old man visited our hospital
because of epigastralgia without specific his-
tories in his past or in his family. The patient
was diagnosed as having an early stage of
gastric cancer and a pylorus side partial
gastrectomy was performed, followed by
Billroth I reconstruction on February 3,
2000. The lesion was 19�13 mm in size and
classified as Type 0-IIc. The histology was

A Case Study of Remnant Gastric Ulcer:
Eradication of Helicobacter pylori Not Only
Improved the Ulcer But Also Decreased
p53 Protein Expression

JMAJ 48(5): 241–245, 2005
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Abstract
In this paper, we report the experience of a 66 year old man with remnant gastric ulcer 1 year after
distal gastrectomy for early gastric cancer. First, H2 antagonist therapy was applied but failed. Next,
antibiotics therapy was applied to eradicate Helicobacter pylori. After the treatment, not only was
Helicobacter pylori eradicated and the stage of ulcer improved, but also the oncosuppressor p53
protein expressed in gastric mucosa had decreased to undetectable levels. Chronic bile reflux is
believed to increase the risk of ulcerative lesions in remnant stomach, but this case suggests that
Helicobacter pylori-infection may also contribute to the etiology of remnant gastric ulcer.

Key words Remnant gastric ulcer, H. pylori, p53, Eradication



242 JMAJ, May 2005 — Vol. 48, No. 5

Ishibashi Y, Suzuki Y, Omura N, et al.

well-differentiated adenocarcinoma and
considered as fStage IA (fT1, N0, H0, P0,
M0) or Stage IA (T1N0M0) in TNM staging.
Expression of p53 protein was negative in
the paraffin embedded specimen (Fig. 2).

 During follow-up at the outpatient clinic,
the epigastralgia reemerged around January
2001. Upper endoscopic examination revealed
a remnant gastric ulcer (H1 stage) in the
residual stomach on February 5, 2001 (Fig.
3A). After starting therapy with H2 receptor

antagonists, his epigastralgia was partially
improved. However, he visited our hospital
again because of worsened epigastralgia.
Existence of his remnant gastric ulcer was
confirmed under endoscopic examination on
December 3, 2001 (Fig. 3B). He was diag-
nosed with a positive H. pylori-infection by
rapid urease test, 13C-urea breath test and
pathological findings. In addition, p53 pro-
tein was highly expressed in mucosal cells by
immunohistostaining (Fig. 3C). To measure

Fig. 1 Clinical course of the patient

Fig. 2 p53 protein staining using the paraffin embedded cancer
specimen obtained during the operation on Feb. 3, 2000
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secretion of gastric acid, pH in the remnant
stomach was monitored for 24 hours (Fig. 4).
However, intragastric pH remained above
4.0 for 24 hours without administration of H2

antagonist.

 The patient had per-oral administration
of lansoprazole, amoxicillin and clarithro-
mycin for 1 week from January 22, 2002.
After one month, the signs of epigastralgia
improved. On May 13, 2002, the remnant

Fig. 3 Endoscopy findings before H.pylori-eradication
A. Endoscopic examination was performed on Feb. 5, 2001,

when the patient’s epigastralgia reemerged.
B. After H2 antagonist therapy for 10 months, the ulcer

remained at H2 stage. Observed under endoscopy per-
formed on Dec. 3, 2001 (arrow).

C. p53 protein staining using the paraffin embedded speci-
men of remnant stomach tissue around ulcer obtained at
the biopsy on Dec. 3, 2001. Arrows indicate some of
typical p53 positive cells.

A
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Fig. 4 pH monitoring for 24 hours in remnant stomach performed on Jan. 18, 2001
Intragastric pH was above 4.0 for 24 hours.
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gastric ulcer was improved to the S2 stage
under endoscopic examination (Fig. 5A) and
H. pylori infection was confirmed to be nega-
tive by rapid urease test, 13C-urea breath test
and pathological findings. Moreover, p53
protein was changed to negative in the
mucosal cells of the stomach in the biopsy
specimen (Fig. 5B). The lesion of remnant
stomach has remained stable to date: March
2005.

Discussion

The remnant gastric ulcer studied in this case
improved with eradication of H. pylori. In
explaining the risk of ulcer or cancer occur-
ring in the remnant stomach after partial
gastrectomy, the theory of chronic bile reflux
is widely held,5 whereas the theory of infec-
tion with H. pylori is considered secondary,
or not accepted.6,7 Evidence that Billroth II
reconstruction was worse than Roux-Y
reconstruction and Billroth I in preventing
remnant gastritis because it enhanced duo-
denogastric reflux may support the theory of
chronic bile reflux.8 However, recently
duodenogastric reflux was demonstrated to

facilitate the survival of H. pylori in the rem-
nant gastric lesion after a distal gastrec-
tomy.9 Moreover, proton pump inhibitor-
based therapy was effective for H. pylori
eradication from the remnant stomach; on
the other hand, eradication of H. pylori with
antibiotics resulted in a significant decrease
in inflammatory cell infiltration of the
mucosal layer of the remnant stomach.10

These suggest that both chronic bile reflex
and H. pylori-infection may synergically
induce lesions in the remnant stomach.

Although p53 was not expressed in the
lesion of gastric cancer, it emerged in mucosal
cells around the remnant gastric ulcer in this
case. Of interest, expression of p53 decreased
to below detectable levels after eradication
of H. pylori. A previous study found that the
accelerated cell turnover in the gastric epi-
thelial cell induced by H. pylori infection was
associated with p53 overexpression.12 It is
considered that expression of p53 in the gas-
tric mucosa may result from DNA damage
induced by H. pylori infection.12 After eradi-
cation of H. pylori, the accumulation of p53
decreased and the reduction of inflamma-
tion was detected in the stomach mucosa.13,14

Fig. 5 Endoscopy findings after H. pylori-eradication
A. Endoscopic examination was performed on May 13, 2001. The ulcer had improved to S2 stage.
B. p53 protein staining using the paraffin embedded specimen of remnant stomach tissue around ulcer

obtained at the biopsy on the same day. No p53 positive cells were observed.

A B



245JMAJ, May 2005 — Vol. 48, No. 5

A CASE STUDY OF REMNANT GASTRIC ULCER

References

1. Takeda J, Hashimoto K, Koufuji K, Tanaka T, Kodama I,
Kakegawa T. Remnant-stump gastric cancer following partial
gastrectomy. Hepatogastroenterology. 1992;39:27–30.

2. Onodera H, Tokunaga A, Yoshiyuki T, et al. Surgical outcome
of 483 patients with early gastric cancer: prognosis, postopera-
tive morbidity and mortality, and gastric remnant cancer.
Hepatogastroenterology. 2004;51:82–85.

3. Zhang C, Liu ZK, Yu PW. Effects of bile reflux and intragastric
microflora changes on lesions of remnant gastric mucosa after
gastric operation. World J Gastroenterol. 2004;10:1537–1539.

4. Uemura N, Okamoto S, Yamamoto S, et al. Helicobacter pylori
infection and the development of gastric cancer. N Engl J Med.
2001;345:784–789.

5. Huang WH, Wang HH, Wu WW, Lai HC, Hsu CH, Cheng KS.
Helicobacter pylori infection in patients with ulcer recurrence
after partial gastrectomy. Hepato-gastroenterol. 2004;51:1551–
1553.

6. Leivonen MK, Haglund CH, Nordling SF. Helicobacter pylori
infection after partial gastrectomy for peptic ulcer and its role in
relapsing disease. Eur J Gastroenterol Hepatol. 1997;9:371–
374.

7. Zhang C, Liu ZK, Yu PW. Effects of bile reflux and intragastric
microflora changes on lesions of remnant gastric mucosa after
gastric operation. World J Gastroenterol. 2004;10:1537–1539.

8. Osugi H, Fukuhara K, Takada N, Takemura M, Kinoshita H.
Reconstructive procedure after distal gastrectomy to prevent
remnant gastritis. Hepatogastroenterology. 2004;51:1215–1218.

9. Nakagawara H, Miwa K, Nakamura S, Hattori T. Duodenogastric
reflux sustains Helicobacter pylori infection in the gastric stump.
Scand J Gastroenterol. 2003;38:931–937.

10. Matsukura N, Tajiri T, Kato S, et al. Helicobacter pylori eradica-
tion therapy for the remnant stomach after gastrectomy. Gastric
Cancer. 2003;6:100–107.

11. Kawabe A, Shimada Y, Uchida S, et al. Expression of
cyclooxygenase-2 in primary and remnant gastric carcinoma:
comparing it with p53 accumulation, Helicobacter pylori infec-
tion, and vascular endothelial growth factor expression. J Surg
Oncol. 2002;80:79–88.

12. Jones NL, Shannon PT, Cutz E, et al. Increase in proliferation
and apoptosis of gastric epithelial cells early in the natural history
of Helicobacter pylori infection. Am J Pathol. 1997;151:1695–
1703.

13. Satoh K, Kihira K, Kawata H, et al. p53 expression in the gastric
mucosa before and after eradication of Helicobacter pylori.
Helicobacter. 2001;6:31–36.

14. Hibi K, Mitomi H, Koizumi W, et al. Enhanced cellular prolifera-
tion and p53 accumulation in gastric mucosa chronically infected
with Helicobacter pylori. Am J Clin Pathol. 1997;108:26–34.

These results suggest that H. pylori is con-
sidered one of the major etiological agents
for gastric lesions. In contrast, it was reported
that H. pylori infection might not play an
important role in the pathogenesis of recur-
rent ulcers after partial gastrectomy.5 How-
ever, the case presented in this report
demonstrated that eradication of H. pylori
had occurred simultaneously with decreased
expression of p53 as well as morphological

improvement of the ulcerative lesion.
This case suggests that Helicobacter pylori-

infection may contribute to the etiology of
remnant gastric ulcer, although chronic bile
reflux is believed to increase the risk of lesions
in the remnant stomach. Further investiga-
tion is necessary to clarify the effects of
H. pylori-eradication on preventing remnant
gastric ulcer and/or cancer.
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Special Article

Introduction

In the twentieth century, the concept and
practice of international health have been
interpreted as evolving through five phases:
from the treatment of tropical diseases by
colonial powers within their foreign terri-
tories, to an emphasis on the control of infec-
tious diseases across borders, to regional
efforts at disease control and preventive
medicine, to the establishment of the World
Health Organization to promote a broad con-
cept of health, to a more encompassing mis-
sion of achieving an equitable development
through primary health.1 An understanding

of how international health unfolded in the
last century, in both concept and practice,
can help current efforts underway to
redefine the concept of international health
as we enter the twenty-first century.

Over the past twenty years, the Takemi
Program in International Health at the
Harvard School of Public Health has helped
to develop the concept and practice of
international health in a unique three-way
collaboration between Japan, the United
States, and developing countries. This article
presents the origins and principles of the
Takemi Program, to suggest some directions
for a new international health.

The Concept and Practice of
International Health in the Takemi Program

JMAJ 48(5): 246–255, 2005

Michael R Reich*1

Abstract
The Takemi Program in International Health was established at the Harvard School of Public Health
in 1983 as a research and advanced training program for mid-career health professionals concerned
with the allocation of resources for health, especially in developing countries. This essay describes the
origins of the Takemi Program and presents seven principles that underlie the concept and practice of
international health, as developed over the past two decades in the Takemi Program. The principles
are: research emphasis, policy orientation, interdisciplinary perspective, mutual respect, individual
freedom, community spirit, and individual capacity building. These principles provide the foundation
for the collaboration between the Japan Medical Association and the Takemi Program since 1994.
The broader implications of these principles are suggested for efforts to redefine the concept of
international health.

Key words International health, Takemi Program in International Health, Public health practice,
International cooperation
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Origins

The Takemi Program emerged from the
shared interests of Dr. Taro Takemi in Japan
and Dr. Howard Hiatt in the United States.
Each had long been concerned about the
problems of promoting health and prevent-
ing disease, both in industrialized nations
confronted by rising health costs and in
developing countries burdened by persistent
poverty. Dr. Takemi, as President of the
Japan Medical Association, emphasized the
need to bring together experts from medi-
cine, public health, economics, law, politics,
and other fields to find effective and equi-
table solutions to the development and dis-
tribution of health care resources. Dr. Hiatt,
as Dean of the Harvard School of Public
Health, similarly stressed the development
of interdisciplinary approaches to the study
of health problems and health policy.

In 1981, Dr. Takemi invited Dean Hiatt to
Tokyo to address a meeting of the World
Medical Association on the development
and allocation of medical care resources.
While there, they discussed the problems of
international health. Out of their discussions
grew the idea of the Takemi Program in
International Health at Harvard. The Pro-
gram was established in 1983, with initial
funds donated by two private companies in
Japan, and was named after Dr. Taro Takemi.

The Program would seek to carry forward
the central vision of Dr. Takemi that people
from many disciplines must be brought
together if better health is to be promoted in
all countries, both rich and poor.2

Dr. Takemi and Dean Hiatt agreed that
the Program would concentrate on the prob-
lems of mobilizing, allocating, and managing
scarce resources to improve health, and of
designing effective strategies for disease
control and prevention and health promo-
tion. Because of the severity of the health
resource problems in poor countries, the
Program would focus on these countries. To
address these issues, each year the Program
would bring together at Harvard a small
group of Takemi Fellows, mid-career profes-
sionals from around the world, with an
emphasis on participants from developing
countries.

In September 1984, the first group of five
Takemi Fellows arrived at the Harvard
School of Public Health in Boston. Since
then, twenty more groups have participated
in the Takemi Program (through 2004–05),
with a total of 175 Takemi Fellows from 48
countries, from Thailand to Kyrgyzstan, from
The Gambia to Colombia. The geographic
distribution of Takemi Fellows is shown by
region in Table 1, along with a list of coun-
tries of origin. Takemi Fellows have included
31 from Japan, 23 from India, and 16 from
Nigeria. Of all Takemi Fellows to date, 114

THE CONCEPT AND PRACTICE OF INTERNATIONAL HEALTH IN THE TAKEMI PROGRAM
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are from developing countries. This means
that out of 144 Fellows from countries other
than Japan, almost 80% are from developing
countries.

The international network of Takemi
Fellows since 1984 now includes prominent
individuals in universities, private and gov-
ernment research institutes, ministries of
health, nongovernmental organizations, and
international agencies—spread in countries
all around the world. The specialties of
Takemi Fellows who have participated in
the Program include economics, nutrition,

nursing, health education, community health,
epidemiology, bioethics, health services utili-
zation, infectious disease, sociology, emer-
gency medicine, health insurance, occupa-
tional health, political science, and others.

Tragically, Dr. Takemi died in Tokyo in
December 1983, before he could meet any of
the Takemi Fellows or guide the Program in
charting its course. Since 1994, the Takemi
Program has maintained a continuing col-
laboration with the Japan Medical Associa-
tion, as part of the JMA’s international health
activities and as a way to remember Dr.

Table 1 Takemi Fellows Geographical Distribution

Geographical Distribution of Takemi Fellows 1984–2005: Totals by Region
Since its inception in 1984, the Takemi Program has had 175 Fellows from 48 countries,
including the group of 2004–2005 Takemi Fellows.

East Asia 54
Japan 31
China 11
Korea 6
Taiwan 6

South Asia 31
India 23
Sri Lanka 3
Indonesia 3
Pakistan 2

South East Asia 9
Thailand 4
Philippines 3
Malaysia 1
Vietnam 1

Africa 43
Nigeria 16
South Africa 8
Tanzania 3
Ghana 2
Kenya 2
Uganda 2
Burkina Faso 1
Cameroon 1
The Gambia 1
Lesotho 1
Malawi 1
Morocco 1
Sierra Leone 1
Sudan 1
Zaire 1
Zambia 1

Middle East 6
Israel 3
Egypt 1
Turkey 1
Iran 1

Eastern Europe 4
Poland 1
Russia 1
Azerbaijan 1
Kyrgyzstan 1

Europe 9
France 3
Denmark 1
Italy 1
Sweden 1
Switzerland 1
The Netherlands 1
United Kingdom 1

North America 7
USA 7

Latin America 12
Brazil 7
Colombia 3
Mexico 1
Nicaragua 1

Total: 175

Reich MR
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Takemi’s philosophy and ideas on health and
medicine. Over the years since it began, the
Program has been guided by a set of ideas
about the concept and practice of interna-
tional health. These guiding ideas are stated
below in the form of seven principles that
have emerged at the core of the Program.

Principles

Research emphasis
Perhaps the foremost principle of the
Takemi Program’s concept and practice of
international health is that seeking new
knowledge through research is essential to
health improvement. Each Fellow is expected
to carry out a research project, based on data
collected before arrival at Harvard and using
the university’s resources available through
faculty members, libraries, and computer
facilities. Many mid-career professionals
lack adequate time in their work at home to
analyze data, read journals, and write papers
for publication. The Takemi Program pro-
vides its participants with “protected time”
—away from the administrative, teaching,
and other obligations at home—and with
access to high-quality resources, in people,
books, and courses. Each Fellow is expected
to produce at least one research paper
of publishable quality on a topic of major
importance to health policy.

Among the research papers completed
by Takemi Fellows during the last two years
are the following topics: understanding
health inequity in the decentralized health
system of Kerala State, India; the evolution
of tobacco control in Japan and lessons from
American experience; modified directly
observed therapy system (M-DOTS) for
HIV/AIDS patients in Colombia; and the
policy context of medical-aid policy in Korea.
Many of the Program’s research papers
(numbers 88 through 214) are available on
the Takemi website, which was designed and
implemented by a Takemi Fellow, Bodavala
Ranganayakulu from India, who now heads
an innovative non-governmental organiza-

tion for rural development, called Thrive
(see www.thethrive.org).3

The principle here is that Takemi Fellows
are sharpening their research skills to par-
ticipate in the world-wide health research
system by adding to national and global
knowledge on how to allocate resources
better, in various countries and on different
substantive problems. Some of the research
papers use highly sophisticated statistical
analysis to uncover unanticipated patterns
of association in field data. Other papers
employ epidemiologic or demographic mod-
eling techniques learned at Harvard and
applied to data sets from home countries.
Some papers use policy analysis techniques
based on economics, others based on politi-
cal science. Each of the Takemi Research
Papers (now well over 200 research papers)
is itself a contribution to the essential
research needed in every country to assess
the nature of health problems and the effec-
tiveness of proposed solutions, as advocated
by the International Commission on Health
Research for Development,4 and each of
the Fellows, as a result of his or her year in
the Program, is better qualified to conduct
research in the future.

Policy-oriented
A second principle is that the Takemi Pro-
gram is aimed at producing research that
assists in the design, implementation, and
evaluation of health policy. From its start,
the Takemi Program has concentrated on
areas where not much support has gone: the
study of health problems from the perspec-
tive of policy makers (rather than laboratory
research). Individual Fellows, for example,
have carried out epidemiological analyses
that seek to explain the contours of specific
diseases (such as research on tobacco-related
cancers in India, conducted by a Takemi Fel-
low in 1984–85)5 or economic analyses that
show the cost-effectiveness of implementing
certain programs (such as an assessment of
the strengths and weaknesses of home-based
care for HIV/AIDS patients in Uganda, by

THE CONCEPT AND PRACTICE OF INTERNATIONAL HEALTH IN THE TAKEMI PROGRAM
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a Takemi Fellow in 2002–03).6 In presenting
their research plans and analyses, Takemi
Fellows are pushed by their colleagues and
advisors to specify the policy implications of
their projects.

Takemi Fellows are encouraged to bring
their research results to policy makers in the
United States, international organizations,
and in their home countries, and to seek
changes based on their research results. One
Takemi Fellow in the first group (TF 1984–
85), Prakash Gupta, testified before scientific
commissions in the United States on the
health implications of smokeless tobacco;
another, Chinyelu Okafor (TF 1988–89),
advised private foundations on the design of
programs for improving maternal health in
Africa and then helped implement the
plans.7 A third, Boniface Nwakoby (TF
1989–90), had the opportunity to present his
research findings directly to his Minister of
Health, Professor O Ransome-Kuti, in a
seminar during the latter’s visit to the
Takemi Program. Several Takemi Fellows
(from Belgium, Denmark, India, and Swit-
zerland) have assumed key policy positions
at the World Health Organization; and
one Takemi Fellow (from Uganda) holds a
senior position at the Global Fund to Fight
AIDS, Tuberculosis and Malaria. Many Fel-
lows work with international organizations
and bilateral aid agencies in their home
countries, in the design and implementation
of health programs and policies.

In addition, the Takemi Program has
collaborated with various Japanese and
international agencies in organizing a series
of major international meetings (the Takemi
Symposium on International Health) on
important health policy issues. These sym-
posia have been attended by leading experts
concerned with issues of international health,
from universities, international agencies, and
government ministries. The international
meetings lead to published volumes, which
include papers by Takemi Fellows. The
books so far have addressed issues of: the
conceptual bases for health policy in the 21st

century;8 policy responses to health, nutri-
tion, and economic crises in the Third
World;9 the prospects and problems of inter-
national cooperation for health;10 and work-
ing populations and occupational health in
the Third World.11 The most recent Takemi
Symposium, held in 2000, was organized
in collaboration with the Japan Medical
Association on ethical issues in health and
development.12

Interdisciplinary perspective
The Takemi Program is firmly based on one
of Dr. Takemi’s main principles: that inter-
disciplinary study is necessary if health prob-
lems are to be analyzed correctly. Each year
of Takemi Fellows includes individuals with
an array of disciplinary backgrounds, as
noted above, including economics, epidemi-
ology, community health, nutrition, biostatis-
tics, social sciences, and clinical medicine.
The Program is based on the conviction that
research in public health policy requires a
solid disciplinary foundation, but also a
broader contextual understanding of the
social environment within which health
problems arise. Many preventive and thera-
peutic measures require changes in attitudes
and behavior in order to improve health con-
ditions. A narrow disciplinary focus may pro-
duce the correct technocratic answer, but
one that is impossible to carry out, due to
cultural, economic, or social factors.

In this sense, the Takemi Program advo-
cates not only the application of epidemiol-
ogy and economics to the analysis of public
health problems, but also other social
sciences—anthropology, sociology, political
science, and ethics. Palitha Abeykoon (TF
1989–90) examined the experiences of sev-
eral South Asian countries in health man-
power policies to identify those factors of
policy design that promoted effective imple-
mentation.13 A paper by Akihiro Seita (TF
2003–04) looked at the Japanese experience
of integrating tuberculosis into the primary
health system and how this could be applied
in other countries.14 Another research paper,

Reich MR
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by Allan Schapira (TF 1987–88), was written
in the form of a teaching case module
on how health care systems confront and
manage the issues of chloroquine-resistant
malaria in Africa.15

The Program promotes an interdiscipli-
nary perspective through several mecha-
nisms. By accepting individuals with strong
disciplinary training, the Program creates a
group with expertise in various fields. Then,
the Fellows are placed in closely shared
office space, encouraging informal interac-
tions, so that one’s discipline rubs off on
one’s neighbors. The weekly research semi-
nar covers a range of disciplines in order to
broaden the intellectual horizons of indi-
vidual Fellows. Finally, the Program recom-
mends that Fellows audit courses in their
own disciplines and beyond.

Mutual respect
A fourth principle that underlies interna-
tional health as understood in the Takemi
Program is a non-hierarchical relationship of
mutual respect among Takemi Fellows and
also between Fellows and faculty members,
with an emphasis on collegiality and equal-
ity. As mid-career health professionals who
have advanced careers in research, service,
and education and who are selected from an
international competition, Takemi Fellows
occupy a position of prestige within the
Harvard community. Many Fellows lecture
on their research and other topics in courses
and seminars at Harvard University and
other institutions. The Fellows enrich the
educational environment at the School of
Public Health, through their experiences
and their expertise in particular fields. The
Fellows also enrich each other’s lives; their
shared existence opens their minds to new
ideas and perspectives. From personal friend-
ships, Fellows gain international under-
standing. They come to appreciate basic
similarities in health problems and policies
as well as national differences.

A Takemi Fellow’s relationship with the
Faculty Advisor critically affects the quality

of the fellowship and the research. The Pro-
gram assures that the research relationship is
based on mutual respect. Most Takemi Fel-
lows carry out their research and complete
the analysis and writing on their own. In
some cases, faculty members contribute suf-
ficiently to the research paper to be recog-
nized as coauthors, but the Takemi Fellow
is typically first author in the published ver-
sion. The principle of mutual respect recog-
nizes the existence of different skills between
Fellows and advisors and also among Fel-
lows; the principle also reflects the objective
of promoting the intellectual development
of advisors as well as Fellows. After the
Takemi year, Fellows are encouraged to
continue their relationships with Harvard
faculty members and other researchers met
at Harvard, all on the basis of mutual respect
as colleagues.

Individual freedom
Along with the principle of mutual respect is
the principle of individual freedom for
Takemi Fellows. The Program imposes only
minimal requirements on Fellows: to attend
one group seminar each week, to join in an
informal luncheon each week, and to pro-
duce a high quality research paper by the
close of the academic year. Beyond that, Fel-
lows are free to act as they please: to audit
courses throughout the University; to sit in
the library and read; to stay at home and
write; to consult their advisor regularly or to
ignore the advisor resolutely. Each Fellow is
encouraged to use the rich resources of
Harvard to achieve his or her individual
research objectives, and the Program assists
the Fellow in navigating the University’s
resource map.

The principle of individual freedom is
based on the assumption that each Fellow
knows what he or she best needs or wants at
this critical midpoint in one’s career. The
array of activities is minimally structured, to
allow each Fellow to chose the most appro-
priate particular blend. Similarly, the Pro-
gram’s weekly seminar does not seek to
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impose a specific doctrine of health policy,
but rather exposes the group of Fellows to a
panoply of researchers, some already emi-
nent and some still emerging, and all grap-
pling with serious questions of resource
allocation in health. In the words of one
Fellow, the Program provides “a privileged
moment for learning.”16 This freedom for
Takemi Fellows represents a social good,
intended to be used in the Program’s overall
mission of improving health conditions on
a global scale. Fellows accept the freedom
in exchange for an implicit acceptance of
responsibility in advancing the Program’s
mission.

Community spirit
The community of Fellows, while at Harvard
and thereafter, represents the sixth key prin-
ciple for the Takemi Program. Each year, the
Program seeks to create a community out of
the group of Fellows, to bridge the cultural
and intellectual boundaries created by geo-
graphic, disciplinary, and language differ-
ences. The Fellows share offices in close
proximity, and the Program sponsors infor-
mal social occasions for both Fellows and
families. By mid-year, the community has
gelled to the point where Fellows strong in
particular disciplines—often statistics and
economics—are helping others in new skills,
a form of TC/TF or Technical Cooperation
among Takemi Fellows. The candid critique
of research proposals and draft papers
depends on a sense of communal trust and
confidence, which is created through the
weekly research seminars and luncheons
and through the informal interactions
among Fellows. The Fellows experience this
community spirit, with its mutual support
and exchange, as a positive outcome of the
Program.

Promoting the broader community of Fel-
lows, across different years, is accomplished
through international meetings held every
two or more years and through networking
activities. In countries with more than one
Takemi Fellow, the individuals meet on both

a professional and social basis. These link-
ages have evolved into productive collabora-
tions, as the number of Fellows has reached
a critical mass. In the current year of Takemi
Fellows (2004–05), Jui-Fen Rachel Lu, Asso-
ciate Professor in the Department of Health
Care Management, Chang Gung University,
Taiwan, is doing research on the equity
implications of the health care system in
Taiwan. For this work, she is collaborating
with other Takemi Fellows who are working
on issues of equity. In addition, a number
of Fellows, after returning home, have con-
tinued to work with Harvard faculty mem-
bers on various projects related to health
policy. How to harness the potential of the
network of Takemi Fellows remains a key
question for both Fellows and the Program.
At the same time, this question reflects the
Fellows’ recognition that they have gained a
long-term relationship with an international
network.

Individual capacity building
The final principle of the Takemi Program
emphasizes the importance of individual
capacity building as an instrument for
strengthening institutions and improving
health conditions in developing countries.
Enhancing the skills and experiences of indi-
viduals with leadership qualities is expected
to contribute, both directly and indirectly
(through research, teaching, and administra-
tive positions), to the effectiveness of the
institutions in which the individuals work.
While more than one Takemi Fellow has
been accepted from several institutions
(including one in Nigeria, one in Japan, and
one in China), the Program does not have a
strategy of institution strengthening, as
adopted by some foundations and interna-
tional agencies. The emphasis on individuals
rather than institutions resulted in part from
limited resources within the Program, and
also from a strategic choice at the Program’s
start. A number of these individuals, how-
ever, have emerged as leaders of national
institutions, including: Bong-min Yang, who
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is Dean of the Seoul National University
School of Public Health in Korea; Max Price,
who is Dean of Health Sciences at Univer-
sity of Witwatersrand in South Africa; Yin Li,
who is the leading health policy analyst in
China’s State Council; and Friday Okonofua,
who is Dean of the School of Medicine at the
University of Benin in Nigeria and recently
appointed as Executive Director of the
International Federation of Obstetrics and
Gynaecology (FIGO). In Japan many
Takemi Fellows of the past two decades now
occupy leadership positions in international
health and public health, with Professor
Uehara Naruo at Tohoku University, Profes-
sor Marui Eiji at Juntendo Medical School,
Professor Nakamura Yasuhide at Osaka
University, Professor Kobayashi Yasuki at
Tokyo University School of Medicine, and
Dr. Tanaka Keiji as Assistant Minister for
Technical Affairs in the Ministry of Health,
Labor and Welfare.

To date, most Takemi Fellows have
returned to their home institutions, although
some subsequently have changed positions
due to severe political instability or evolving
career objectives. The choice of mid-career
professionals as Takemi Fellows increases
the likelihood that individuals will return to
their institutional positions at home. But the
Program has no written or legal requirement
on returning; it is rather an implicit expecta-
tion. At the same time, the Program recog-
nizes that in some cases, individual develop-
ment may depend on not returning.

Implications

The past problems of international health, as
a field, are well known. These problems
include a tendency toward one-way imposi-
tion of Western values and ideas on develop-
ing country people and organizations,17 the
creation of dependency and the distortion of
local priorities through foreign aid,18 and the
intermingling of military, mercantile, and
missionary objectives with health improve-
ment goals.1 As Ines Perin (TF 2000–01)

wrote in her research paper: Who is helping
whom in international health, and based
on what sort of ideas and motives?19 What
are the ethically acceptable motives for
activities in international health?

The seven principles embodied in the
Takemi Program offer some directions for
the future of international health. These
principles, however, are not comprehensive,
leaving out among other things biological
research and institutional capacity-building.
But the principles provide a good beginning.

In proposing this process of redefinition, it
is important to recognize that the Takemi
Program is now confronting several issues
related to the broader concept and practice
of international health. First, the Takemi
Program has focused its activities on devel-
oping country problems overseas, while
paying relatively little attention to similar
problems in our backyard in Boston. A
growing movement in the United States is
seeking to bring the lessons of international
health back home, emphasizing the com-
monalities in problems and solutions for
improving health problems in both rich and
poor societies.20 The Takemi Program may
need to address these commonalities more
directly and effectively.

The Program is also confronting the long-
term sustainability of its activities. While the
Takemi Program initially received full finan-
cial support from Japan, now only core
administrative costs are covered by contri-
butions from Japan, through annual contri-
butions from the Japan Pharmaceutical
Manufacturers Association, plus support for
Japanese Fellows from the Japan Medical
Association. All other Fellows must seek
external financial support. The Carnegie
Corporation of New York for a decade in the
1990s provided generous support for Takemi
Fellows from sub-Saharan Africa, because
the health needs are so great in that part of
the world. The Merck Company Foundation
provided generous grant support for Fellows
each year, for the past decade. Through these
contributions, the Program has been able to
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provide financial support for a few appli-
cants, but most Fellows must raise their own
funds or are financed by an external grant
from a funding agency or private foundation.
Each year, these financial constraints pre-
vent the participation of some exceptional
applicants.

As part of the Program, each Takemi Fel-
low produces at least one research paper.
Many of these papers have been published
in books or international journals, reflecting
the Program’s efforts to assure a wide dis-
semination of the research findings. A num-
ber of the research papers by Takemi Fellows
have had significant impacts on national and
international health policies.

To gain a qualitative evaluation of the
Program’s activities, past Takemi Fellows
were surveyed in 1990. The responses dem-
onstrated that the Program is fulfilling
its objectives in several important ways: pro-
viding participants with access to research
resources; exposing participants to new ana-
lytic approaches and concepts in their own
and other disciplines; creating a supportive
environment for research and writing; and
establishing international linkages that can
continue in future research activities. The
survey indicated that the Program could
be providing more follow-up support for
Fellows once they return home, but it also
revealed satisfaction among past partici-
pants with the Program’s role as a catalyst
for promoting and improving research and
as a community for bringing together diverse
disciplines and nationalities.

From a broader perspective, the Takemi

Program illustrates two important patterns
in international cooperation for health. First,
the Program demonstrates that international
cooperation can effectively contribute to
improve developing country social condi-
tions through the promotion of research and
individual researchers from those countries.
A challenge for the coming decades is to find
mechanisms to harness additional resources
(from the United States, Japan, and else-
where) in ways that help improve health
conditions in poor countries. Second, the
Program illustrates that universities in rich
countries have an important role to play in
international health—as long as these insti-
tutions remain intellectually alive, respon-
sive, demanding, and at the cutting edge
of research. The challenge is to find the
resources to make these university resources
available to researchers in developing coun-
tries, as the Takemi Program has sought to
achieve.

In conclusion, I hope that the Takemi
Program will continue to contribute to the
efforts to create a new international health.
Such efforts, I believe, could contribute to a
more truly international concept and prac-
tice of international health.
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Introduction1,2

In the last few decades, there has been
remarkable progress on the medical front.
Especially, medical technologies in fields such
as aging and dementia, cancer, infectious
diseases, organ transplantation, and gene
therapy, all of which are such debating issues
to the general public as well as medical
care providers, have dramatically advanced
not only from scientific perspective, but
also in terms of broadening the window of
opportunities on numerous treatment choices.
Accordingly, medical care professionals
have more options in assisting the patient’s
decision-making process for medical treat-
ments than decades ago. However, if medical
care professionals don’t provide patients
with medical treatments in such ways that
meet demands of both patients and of
society, no matter how heroic they may
seem, those medical treatments fall through
as medical “care” since they are not able to
achieve the core purpose of medicine; they
lack functions to serve both individual and
public health. It is worth mentioning medical
care loses its social values unless it serves
what is in the best interests of patients and
society as well. That is, only when medical
expertise and technologies are applied in

situations where both people and society can
play roles, does medical science have its
social values in the most effective way.

With the theme “Medical Care Advancing
with Society”, this paper will examine
whether the medical care services delivered
by medical practitioners in Japan over the
past decades have adequately responded to
the demands of our society, and then, will
clarify which aspects of medical care services
have turned out successful and which have
ended up otherwise. In doing so, the paper
will identify several problems that have been
under scrutiny in recent medical practice of
this country, and will also raise a question;
how should Japanese medical practitioners
do to enhance their abilities to meet the
demands of society? Furthermore, it is my
hope to lay out several suggestions on what
to be done to improve quality of medical
care to better serve not only individual
patients, but also society as a whole.

Changes in the Medical Care3

Delivery System

Medical practice is the communication
between physicians and patients and begins
when a patient first pays a visit to a physician.
Medical services start to be delivered at this
point, the delivery of medical care services
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being undertaken within a given framework
and according to established rules.

Under the universal medical care insurance
system in Japan, enacted into law in 1961,
the entire population is covered by some
form of medical insurance, guaranteeing
every citizen equal rights to receive medical
attention at any time and at any medical
facility. With its fundamental theory and with
the Medical Service Law, that states “based
on the principles of the respect for human
life and individual dignity and the bond of
trust between the provider and the recipient,
medical care must be provided in such ways
that are consistent with the patient’s physical
and mental condition”, and stipulates the
basic rules for the delivery of medical
services as well the medical care delivery
system holds a substantive position within
society.

The medical care delivery system is not
immutable, but has changed in response to
the needs of society in successive generations.
A brief trace of these changes reveals that
the Medical Service Law enacted in 1948,
in our country that had been devastated by
the war, was focused on the provision of care
to patients with infectious and other acute
diseases; there were few medical facilities at
the time and quantitative development was
identified as an urgent undertaking.

Some thirty years after the end of the
war, medical facilities had been developed
around the country and Japan had essentially
achieved its quantitative goals. However,
problems with the uneven distribution of
medical resources among the regions came
under scrutiny resulting in the first amend-
ment of the Medical Service Law in 1985,
which introduced the Medical Care Plan.
According to Ministry of Health, Labour
and Welfare of Japan, the Medical Care Plan
aimed at the promotion of systematic devel-
opment of high quality health care in local
communities by effectively utilizing medical
resources and distributing the resources
adequately while establishing the network
and functional assignments among medical

care related facilities. More specifically,
multiple numbers of secondary medical
regions were assigned for general hospital
beds within each district of the prefecture,
and “the required number of hospital beds”
was set for each district to adequately
distribute hospital beds. But from another
viewpoint, the law has acted too much
restrictive to activities of regional general
hospitals resulting in gradual decrease in the
total number of hospital beds.

Changes in all aspects of society and the
pace at which they were occurring began
accelerating around 1989, and there were
calls for the efficient delivery of appropriate
medical care in order to respond to the
rapid progression of demographic aging and
the resultant change of disease patterns.
In response to these demands, the second
amendment of the Medical Service Law
was enacted in 1992. This redefined the
conceptual standards of the medical care
delivery system and established an institu-
tional framework for special functioning
hospitals and long-term medical care beds.

The need to respond to burgeoning
numbers of people requiring nursing care
and increasing demands for the provision
of information in layman’s terms led to
the passing of the third amendment in 1997.
This revision required physicians to provide
patients with explanations of treatment being
received and to obtain their understanding
of the same, enabled clinics to set up the
long-term medical care beds and established
the regional medical care support system by
introducing Regional Medical Care Support
Hospital and by defining collaboration
between medical facilities more clearly. The
third amendment of the Medical Service
Law was positioned as a Long-Term Care
Insurance related bill in that it was intended
to prepare more beds usable under the
forthcoming Long-Term Care System.

The fourth amendment was passed in
2000, the goals of which were to promote
further development of the system for
providing inpatient care and the provision of
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information in medical care. This amendment,
moreover, made it mandatory for physicians
to undertake at least two years of post-
graduate clinical training with a view to
improving the fundamental competence of
physicians. The Long-Term Care Insurance
system was also established in the same year,
marking a genuine step forward in the
integration of medical and nursing care and
a word of English origin “ケア kea” that
means care has come to be recognized as a
medical term.

As this demonstrates, the medical care
delivery system has undergone major modi-
fication over the years in response to both
changes in the environment surrounding
the system and the diversifying needs of
Japan’s citizens. During this time, the variety
of services available to local residents have
expanded and many medical, health and
welfare service providers have become
involved in the delivery of medical care.

In the context of this new environment it
is critical that every local resident be able
to have a “Personal Physician”—a doctor
familiar to him or her who knows best
the patient’s condition inside out. This not
only allows essentially all patients to receive
optimal treatment, but also to seek counsel
without hesitation, advice on the care most
suited to their needs and, where necessary,
referrals to specialist hospitals or physicians.

The term “Personal Physician” is from
the patient’s perspective. The Japan Medical
Association (JMA) is actively promoting
improvements in the roles of these “Personal
Physicians”.

As stated above, medical practitioners are
required to adopt a broad-based approach
that covers all aspects of medical care, from
emergency care to end-of-life treatment,
while focusing on both the needs of patients
and the demands of society. They must
deliver highly transparent, high quality
services that are both safe and reassuring
to patients. Additionally, the increasingly
intense focus on lifestyle-related diseases
makes it paramount that a great deal of

energy be now expended on preventive care
to ensure a better quality of life for the
citizens of Japan.

Advances in Medical Science and
Patients’ Needs

It is clear that advances in medical science
have had a significant impact on what is
available to medical treatment today. When
a new medical technology with possible
high recovery rates is developed, patients
naturally hope to enjoy its benefits. They
wish to collect detailed information on
the treatment and to explore its merits
by comparing to conventional treatment
methods. This active behavior or hope on
the patient’s side has a great impact on how
physicians provide medical information for
patients, which affects the patient’s medical
decision-making process and eventually
treatment process as well. When patients
receive medical care, concern towards this
new intervention varies depending on each
patient. In general, most patients seem to
have strong interest in diagnostic examina-
tions and surgical procedures. Many patients
are undoubtedly interested in and have
high hopes for surgical procedures with
less physical invasion and psychological
stress. For example, patients tend to prefer
endoscopic procedures to laparotomy or
thoracotomy that requires a shorter period
of hospitalization. Unquestionably, a large
number of people want to be examined by
the newly invented methods if they are less
invasive and more accurate and/or more
informative than conventional ones.

Meanwhile, there has been so much
attention paid to patients’ own life values or
philosophies towards how they want to be
treated during the process. These individual
wishes to control their own bodies with
their own sets of values have raised such
complicated questions revolving around
end-of-life issues such as “How long does
the patient want life-sustaining treatment
continued?” or “When does the patient want

JMAJ, May 2005 — Vol. 48, No. 5



259

the treatment discontinued?”
In this modern world, interest in cutting

edge medical technologies, including gene
therapy and genetic screening, is on the
enormous rise more than ever. If these
technologies make it possible to accurately
identify a predisposition to a specific disease
or reactions to specific drugs—things that
could not be detected using earlier medical
technologies—and allow patients to receive
sophisticated treatments or preventive medi-
cal care, there is no doubt that the new
technologies would draw so much attention
from both patients and society as a whole as
well. The idea that genetic research could
lead to the development of ice-breaking
therapies obviously brings hope to those
suffering from intractable diseases for which
there are no effective treatments available at
present. Moreover, the recent development
of assisted reproduction technologies (ART)
will bring the new hope for those couple who
desperately want to conceive children.

As was described above, it is worth
noting that dramatic changes and progress in
medical science have happened in response
to diverse needs and demands from both
individual and society. Considering how
closely needs of patients and society are
intertwined with medical progress, physicians,
whether or not they are personally capable
of performing the procedures, need to
maintain their studies on a daily basis, keep
themselves updated with new researches,
and cultivate their thinking so that they can
provide the latest knowledge and informa-
tion on new medical techniques for patients.
At the same time, with the advent of cutting-
edge treatments such as gene therapy and
ART, medical practitioners should give more
consideration to issues around medical ethics
at both individual and community level. We
also should make efforts to generate public
awareness on medical ethics so people can
be more sensitive to such issues from
perspectives of patients who receive medical
treatments.

Furthermore, there has been much debate

on the use of the various electronic
information and telecommunications tech-
nologies (IT) in medical practice recently. As
physicians we need to approach this issue
both sensibly and flexibly. As long as IT is
handled by humans, there is always room
for human error, and also there might be
some complicated information that machines
alone can’t deal with. That is, IT is not
always perfect. In consideration of these
possible problems that could be caused by
introduction of IT, we have to take special
cautions so that IT can be utilized only in
a way medical practitioners use it as mere
assistance, not in a way they entirely depend
on it with information processing. This kind
of extra caution taken by physicians will
lead to improvement of quality of care and
contribute to patients’ safety and benefits.

The Physician-Patient Relationship

As has been pointed out above, advances
in medical science have multiple effects on
what is available to medical treatment today.
It would be no exaggeration to say that
physicians’ capability to provide the good
care depends on whether they can fully
understand patients’ needs and have trust-
worthy relationships with patients. In the
past, communication between physician and
patient was commonly paternalistic in our
country too, that is “placed him or herself
in the hands of a physician or a medical
institution wholeheartedly”. However, in
recent years, this relationship has evolved
into shared decision making between equals.

The following paragraphs explore this
type of physician-patient relationship on the
ground (i.e., in the places where treatment is
provided) from three separate perspectives:
the active provision of information to
patients; protecting patient rights and benefits,
especially confidentiality; and achieving the
patient safety.

There can be no objection to the fact
that what is termed informed consent—a
process involving the provision of intelligible
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explanations on a patient’s current condition,
the treatment that is to be undertaken and
the results expected therefrom, together
with information on the track record of
the diagnosing physician or the medical
institution at which the treatment is to be
provided, and gaining their consent based on
sufficient understanding and acceptance of
this information—is fast becoming standard
practice. Stemming from global abhorrence of
the atrocious human experiments performed
during the Second World War, the concept of
informed consent was upheld by the World
Medical Association in the Declaration of
Helsinki adopted in 1964 as an ethical
principle to be upheld by physicians and
researchers, resulting in the spread of
laboratory protocol, predominantly in Europe
and the United States of America. Today,
informed consent has also become critical to
advancing medical care in Japan.

(1) The provision of information to
patients

( i ) JMA efforts in respect of informed
consent

In 1990, the JMA Bioethics Council issued
the Report on Explanations and Consent.
This was followed, in 1995, by the publication
of a report by the Study Commission on
Informed Consent of the Ministry of Health
and Welfare (as was) emphasizing the impor-
tance of informed consent in routine medical
practice. The inclusion of a clause making
efforts on “explanation and understanding”
obligatory in Article 1, Clause 4-2 of the
Medical Service Law in 1997, demonstrates
that informed consent has come to occupy
an unassailable position as a component of
medical practice.

However, an examination of individual
cases reveals that as to matters such as the
qualifications and experience of physicians,
the situations of individual patients and
their capacity to understand the explana-
tions given to them, and the fiduciary
relationship between physician and patient,

there remains considerable disparity among
the state of practicing informed consent and
there is considered to be much room for
improvement in this respect. There is a need
for fresh debate acknowledging the fact that
medical care by nature is best conducted on
the basis of trust and cooperation between
patients and physicians.

(ii) The issue of access to medical
records

The issue of access to medical records is
significant in that it is central to the provision
of information by medical practitioners.
Having heard the explanation of their
physician, patients who seek a more in-depth
understanding of their treatment, or those
who consider that they have not obtained
sufficient information from the physician’s
explanation alone, will likely want to see the
medical records or receive the copies.

This issue has been the subject of
occasional debate over the years in Japan.
In 1998, the “Council on the use of Medical
Records” of the Ministry of Health and
Welfare (as was) published a report containing
the results from a thoroughgoing study on
this matter. Though there was a high-profile
split over whether access to medical records
should be made mandatory under law or
left up to the individual physicians, in its
final report, the Council avoided making any
emphatic statements on either side of the
argument.

In 1999, the JMA has established the
“Policy on the provision of medical infor-
mation” as a voluntary ethical code that
obliges members to respond to requests for
access to or making copies of their medical
and/or examination records. This policy
was subsequently revised in 2002, with the
addition of a provision making it obligatory
to respond to requests from relatives for
access to medical records upon or after the
death of the patient. Acting in accordance with
the provisions of the JMA policy, national
university hospitals, national hospitals, and
other medical institutions and groups have
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successively adopted similar policies on
access to medical records, leading to the
rapid spread of voluntary medical records
disclosure on the medical care delivery side.

In September 2003, the Ministry of Health,
Labour and Welfare notified all the medical
facilities of its “Policy on the provision of
medical information”, the content of which is
virtually identical to that of the JMA policy.
This demonstrates that, without resorting
to legislation, physicians’ own efforts led
by JMA to establish the practice of care
receivers’ side apt access to medical records
in medical facilities are gradually bearing
fruit. However, regrettably, there have been
incidences of malpractice involving the
falsification of medical records. In this
respect, it would seem that the medical
profession has not yet earned the trust of
society.

(2) Protecting patient rights and
benefits

( i ) Second opinions
For patients confronting major problems
such as the prospect of undergoing surgery
or receiving highly invasive examinations or
treatment on the recommendation of their
primary-care physician, it is quite natural
that the problem cause serious concerns.
For example, is surgery really necessary?
Or are other, better alternative treatments
available?

In such cases, the patient can request the
opinion of another physician. Considering
these natural requests, allowing patients
to get a “second opinion” is a reasonable
stance for physicians to adopt and physicians
should really guarantee patients who do
not have sufficient medical knowledge this
opportunity. Asking for second opinions
involves requesting another physician to
make a decision based on the judgment of the
primary-care physician, or on information
detailing the grounds for that decision. It is
therefore critical that the original medical
information should be provided accurately

and sufficiently. Accordingly, this calls for the
same positive attitude toward the provision
of medical data referred to above.

Candidly speaking, second opinions have
yet to become sufficiently pervasive in Japan.
However, in view of the direction in which
medical advances are heading, or to put it
another way, the fact that the treatment
options open to patients will continue to
expand as medical science advances, medical
practitioners in this country need to reaffirm
the importance of establishing the system of
second opinions.

(ii) Protecting personal information on
patients

Personal Information Protection Laws were
enacted in May 2003 and are to be put into
enforcement from April 2005. The laws are
specifically targeted at organizations handling
large volumes of personal information and
oblige them to manage that information
appropriately; they are therefore applicable
to all industries. The laws make the protec-
tion of personal privacy a statutory duty
and are based on the fundamental principles
that the collection, management or use of
personal information of an individual in
opposition to his or her wishes are not
permitted. Further, to allow individuals to
check the accuracy of information pertaining
to them, the laws grant individuals the right
to request the disclosure of their data and
its correction. This concept is recognized
throughout contemporary society and must
be respected even more sensitively through-
out the medical profession.

Understandably, the confidentiality of
medical facilities and medical personnel is
already written into criminal law and into
the regulations of other professions involved
in the provision of medical care, and efforts
to promote the disclosure of medical records,
such as the voluntary policy of the Japan
Medical Association, have been taken from
early on. The enforcement of the Personal
Information Protection Laws represents an
opportunity to take a fresh look at how
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personal information should be managed
sensitively and appropriately in all medical
institutions.

As regards the handling of genetic data,
a subject that is coming under increasingly
close scrutiny, given the exceptionally broad
scope of information can be expressed as
genetic data, the entire medical profession
needs to be conscious of the fact that this
topic must be approached with particular
discretion.

(3) Ensuring the quality of care and
patient safety

Improving the quality of medical care
and ensuring the safety of patients during
diagnosis and treatment are the highest
priority tasks imposed on physicians and the
JMA, and must continue to be addressed
in earnest. We must keep uppermost in
our minds also the fact that the strongest
demands on the medical profession from
patients and the general public center around
these two aspects of medical care.

It goes without saying that physicians and
other medical service personnel have been
zealous in tackling the issue of ensuring
patient safety to date. However, media
reports of cases of malpractice continue as
the principal cause of public mistrust of the
medical care system.

In 1997 the JMA had set up a “Medical
Safety Policy Committee” as an internal
organ that recommended the importance
of fomenting an atmosphere that would
enable any person involved in the medical
act to speak up without reservation and
be conducive to constructive discussion on
accident prevention and measures needed
to ensure safety, and initiated efforts to
promote patient safety by awareness-raising
campaign in hospitals. But, in spite of these
efforts, a so-called “patient mix-up accident”
occurred in 1999. Since then, the Medical
Safety Policy Committee has been much
more diligently undertaking a variety of
other activities aimed at ensuring patient

safety and preventing medical accidents.
During this period, the government has

also implemented various measures, such as
collecting incident reports. In October 2002,
a measure was adopted targeting medical
institutions with hospitalization facilities.
Under this measure, points would be
subtracted from treatment remuneration
calculations at those institutions failing to
apply prescribed medical safety measures.
The JMA drew up a “Model Medical Safety
Management Guideline” in August of that
year, as a guide to introducing accident
prevention measures for medical institutions.
At all medical institutions, safety measures
are currently being considered the proactive
engagement in the process of delivering
medical care services to ensure patient safety.

A major issue for the entire medical
profession now is to initiate concrete efforts
to develop and propagate measures aimed
at preventing the recurrence of accidents
and near-misses based on the collection and
analysis of related data, with a view to
producing results, that is prescribing effective
measures that will link directly to the
prevention of medical accidents. Towards
this end, the JMA is strengthening its efforts
in three areas: 1) improving the quality of
physicians and other medical personnel; 2)
ensuring the safety of facilities, drugs, and
medical equipment; and 3) improving the
quality of medical institutions as it relates
to safety.

Today’s society is being referred to as
a risk society. Therefore, charged with the
responsibility of ensuring the safety and
peace of mind of people, just the medical
profession must avoid generating anxiety
within society at all costs.

Conclusion: Returning to the Basics
of Medical Care

This paper has addressed a big issue of
socially applied medicine. I emphasized that
medical practitioners should fully understand
patients’ needs and also meet social demands.
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They should deliver medical services not
only for the patient but also in line with
progress in society.

As modern medical science has advanced
hand in hand with society, patients’ needs
towards medicine have diversified. This
proves that medical progress has created
the social environment where patients can
express their own hopes and opinions clearly.
It is very important that physicians should
make more comfortable environments where
patients can appeal to their own rights to
take medical decision-making. At the same
time, patients should also become more
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sensitive to issues around modern medical
progress and make efforts to communicate
with physicians. In other words, physicians
and patients should work hand in hand to
pursue better medicine.

Many aspects of the medical profession
still remain to be reformed. Henceforth we
must continue to be not only sensitive but
also open-minded towards the opinions of
patients and at the same time ensure that
medical care continues to advance with
society while harmonizing scientific medical
progress with the social demands.
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revoked and 573 were suspended from
medical practice.

At present, physicians suspended from
medical practice are able to recommence
treatment of patients once their period of
suspension has passed. It is this problem that
sparked discussion concerning the need for
retraining for such physicians.

There has been a surge in mistrust and
anxiety regarding medical treatment in
Japan in recent years due to the sheer
volume of reports of medical malpractice
around the country. This was one of the
factors that led the Minister for Health,
Labor and Welfare to launch an urgent
appeal for measures to tackle medical
malpractice, calling for investigation into
retraining for physicians subject to adminis-
trative punishment, in December 2003. This
resulted in the Medical Ethics Council
Subcommittee on Medical Ethics establishing
the aforementioned panel in March 2004.
The panel met five times during the period
from October 2004 to March 2005 to engage
in intensive discussion. It consisted of one
religious expert, one relative of a medical
malpractice victim, two legal experts, one
journalist, four medical professors, one legal

Introduction

A Ministry of Health, Labor and Welfare
panel on retraining for physicians subject
to administrative punishment released its
findings in a report on March 2005.

According to stipulations detailed in
Article 7 of the Medical Practitioners
Law, physicians subject to administrative
punishment may either have their medical
license revoked or be suspended from
medical practice for a fixed period, usually
between one month and five years.

In addition to professional negligence
resulting in injury or death due to medical
malpractice, the wide ranging grounds for
issuing administrative punishment include
violation of civil law based on the Medical
Practitioners Law, violation of the Narcotics
and Psychotropics Control Law, fraudulent
claims for medical fees, violation of the
Income Tax Law, bribery, fraud or theft and
indecency.

As of March 2005, the number of physicians
subject to administrative punishment over
the 34 year period dating back to 1971 was
620, 47 of which had their medical licenses
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professor, one general hospital director and
one of the board members of the Japan
Medical Association (JMA).

Details of Retraining

Retraining will be based on a two tier
program consisting of ethical and technical
training.

Based on the JMA’s Basic Code of
Professional Ethics (2004), programs of
ethical training will include the likes of
educational lectures, community service
activities, physical and mental training,
classes and reports are to be put together
in line with the severity of the punishment
issued and the circumstances of the relevant
physician. Although the period of training
will vary on a case-by-case basis, it will be
in the region of three months to one year.
During this period, physicians undergoing
retraining will be assigned a preceptor, with
whom they will have to meet roughly once
a month, although the frequency of such
meetings may also vary on a case-by-case
basis.

The panel determined that the preceptors
who will oversee physicians subject to
administrative punishment will be called
“advisory supervisors.”

There are two key reasons for carrying
out medical technical training. The first of
these is, obviously, to give physicians who
have been punished for errors in specific
areas the necessary training in the relevant
skills and technology. The second is that
physicians who are issued a long period
of punishment need retraining in medical
skills and technology before returning to the
medical practice.

Technical training will be conducted at
specific medical institutions by designated
expert physicians, to be determined based
on the instructions of the relevant advisory
supervisor. Although it is possible for
advisory supervisors themselves to conduct
technical training, this generally be delegated
to a different medical expert in the case of

any specialist skills or technology.

Retraining Assessment and
Certification

Although assessment of retraining carried
out in this way will be handled by advisory
supervisors via assessment reports, certifi-
cation upon completion of training will take
the form of a report issued by the Ministry
of Health, Labor and Welfare. In the event
that technical training assessment indicates
problems in the relevant areas, the physician
will not be permitted to work unsupervised
in such areas until he or she has acquired
the required level of expertise (through
appropriate training) to recommence medical
practice.

Training for Advisory Supervisors

Those acting as advisory supervisors as
part of the retraining of physicians subject
to administrative punishment will have a
major role to play and bear a great deal of
responsibility. Therefore, training sessions
will be held for advisory supervisors to
ensure that all supervisors are equipped with
the same essential skills. Training is currently
envisioned for approximately 100 advisory
supervisors, and the training program will
include professional ethics for physicians,
the essential qualities a physician should
have, the medical care system, medical safety
measures, curriculum planning for physicians
subject to administrative punishment, and
assessment methods. It is scheduled to last
two to three days.

The Ministry of Health, Labor and
Welfare is set to carry out trials of this
system before the end of 2005, with the
aim of revising the Medical Practitioners
Law in the near future to make retraining
mandatory for all physicians given adminis-
trative punishment.

The JMA is giving its full support to
retraining for physicians and hopes to bring
the concept of professional autonomy for
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physicians to the forefront.

Three Categories of Training for
Physicians

One final point of note is that retraining for
physicians subject to administrative punish-
ment should be thought of as something
entirely separate to the standard form of
continuing medical education for physicians.
Training for physicians after graduation in
medicine and completion of clinical training
can be broadly divided into three categories
(Fig. 1). Category A is standard continuing

medical education, which is conducted as
part of the activities of the JMA and medical
associations on a regular basis.

Category C is retraining for physicians
subject to administrative punishment, as
discussed by the aforementioned panel.

Category B is a separate category for
so-called “repeaters,” that is physicians who
have been the subject of medical disputes on
repeated occasions. The JMA is currently
looking into training for physicians in
this category and is making the necessary
preparations to commence training before
the end of this year.

Continuing Medical Education
courses conducted by the
Japanese Association of
Medical Sciences

Fig. 1 Three categories of training for physicians after completion of clinical training
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“repeaters”

Retraining for physicians
subject to administrative
punishment
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Medical and clinical issues
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Ethical training
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