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changes in regions throughout the world and glo-
bal warming are causing many natural disasters.
Moreover, there is a growing sense of impend-
ing crisis with regard to measures against new
influenza strains which could run rampant at any
moment.

Against this background, the Japan Medical
Association (JMA) undertakes its activities pro-
actively making recommendations to and lobby-
ing the Japanese Government on social security
policies, especially in the areas of medical care,
health, and welfare.

A New Healthcare Program for
the Elderly

Under a new healthcare program for the elderly,
which was introduced in 2008, insurance fees
are deducted from pension payments, and the
tremendous anxiety generated by the increase
in insurance fees for some pensioners at the start
of this new program is still fresh in our minds.

It is easy to foresee people insured under this
scheme losing trust in the program which they
voluntarily joined and limiting their visits to hos-
pitals for check-ups.

If the trend amongst elderly people, who are
already at a high risk for developing diseases,
to refrain from visiting doctors for check-ups
intensifies, I am deeply concerned that it will lead
to the aggravation and prolongation of illness,
inflicting a huge impact on health.

Prime Minister Aso and Mr. Masuzoe, Minister
of Health, Labour and Welfare have stated their
intention to revise the Healthcare System for the
above program over a one-year period.

For our part, the JMA regards as a major issue
the reconstruction of the healthcare program so

*1 This is a revised English version of the policy address delivered in Japanese by Dr. Yoshihito Karasawa at the 119th Extraordinary General
Assembly of the JMA House of Delegates held in Tokyo, October 26, 2008.
*2 President, Japan Medical Association, Tokyo, Japan ( jmaintl@po.med.or.jp).

Policy-making from the Perspective of
the General Public

The market economy fundamentalism under the
Koizumi government in the past years generated
various disparities between groups in Japanese
society, and the current government is now franti-
cally formulating measures to resolve the problems
created by the Koizumi government’s structural
reforms.

Moreover, the impact of the US subprime loan
problem that surfaced in 2007 spread around the
world in the form of a financial crisis, intensify-
ing confusion in financial markets and economic
stagnation.

Prime Minister Aso, too, has clearly indicated
his intention to give the utmost priority to eco-
nomic policies, such as measures to stimulate the
economy, and the political situation, including
dissolution of the Lower House, is currently in a
state of flux.

Under such circumstances, social disparities
and insecurity have grown even more pronounced,
with the finance-emphasizing governmental poli-
cies of recent years continuing to further batter
the lifestyles and livelihoods of the Japanese
people. I believe we have now reached the point
where the implementation of government poli-
cies focused on safety and security, formulated
from the perspective of the general public, is
truly urgent.

Proactive Activities of JMA

Furthermore, the wounds inflicted by the Iwate-
Miyagi earthquake in June 2008 still remain, with
recovery only half completed. Globally, climate
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that not only are automatic reductions in social
security expenditure discontinued, but also elderly
people are treated warmly and made to feel
happy to have lived a long life. Recently the
position of the JMA was published anew in a
booklet entitled “Proposals for ‘a Healthcare
Program for the Elderly’”, which was distributed
to all prefectural and municipal level medical
associations nationwide.

The basic scheme for the proposed healthcare
program for the elderly is that (1) in line with
security principles, people aged 75 years and
older be provided with full support; (2) health-
care be provided seamlessly from young to elderly
people, and from acute to chronic disease phases;
(3) 90% of healthcare expenditure be covered by
public funding (the national government); (4) the
burden of insurance fees and patient contribu-
tions combined be no more than 10% of house-
hold budgets; and (5) the system be operated by
prefectural governments.

Mr. Masuzoe, Minister of Health, Labour and
Welfare proposed as a ministerial proposal that
the national insurance system, currently admin-
istered at the municipal level, be operated by
prefectural governments and then integrated
with the new healthcare program for the elderly.
As the proposal assumes other aspects that
exceed revision of the current system, it can be
said that now is an excellent opportunity for the
JMA’s proposal to be substantiated. Using finan-
cial supportive evidence, we intend to launch our
proposal head-on into the political arena, renew-
ing our efforts to realize a healthcare scheme that
truly benefits the elderly. The JMA has also com-
piled the Grand Design 2008, which includes a
detailed discussion of the financing issues for the
proposed “Healthcare Program for the Elderly.”

Most Basic Concepts for Japan’s
Health System

By now it goes without saying that the three out-
standing characteristics of Japan’s national health-
care insurance system are universal coverage,
free access, and benefits in kind, and it is impera-
tive that the foundation of this system be defended
at all cost. Despite this, however, the healthcare
system is surely and steadily collapsing.

This is plainly demonstrated by the current

situation in the area of obstetrics. The number of
medical institutions providing childbirth delivery
services is decreasing, with hospitals around the
country one after the other closing their obstet-
rics departments. The situation is becoming so
serious that expressions such as “cross-border
childbirth” are now being used. The Ministry of
Health, Labour and Welfare is attempting to pro-
mote centralization and prioritization within the
healthcare delivery system, but there are areas
throughout the country where people are in need
of a nearby, accessible medical institution.

As mentioned above, it is vital that complete
healthcare, from acute to chronic phases, be
provided in regional areas through the organic
functional coordination of hospitals and clinics.
If strong-armed centralization and prioritization
policies that ignore regional characteristics are
continued, the decline of regional healthcare will
accelerate.

Weakened Community Healthcare
in Japan

The physician dispatching function that university
hospital departments previously had has been
lost under the new system of postgraduate clini-
cal training for physicians, exposing the uneven
distribution and shortage of physicians.

Consequently, regional healthcare, which has
been sustained through the dedicated efforts of
physicians and healthcare professionals such as
nurses, is now on the verge of collapsing. Medical
institutions that have earnestly treated disease
and injury in order to save patients’ lives are also
reaching a critical point of exhaustion.

The national government has a responsibility
to objectively evaluate the existing healthcare
delivery system and provide solutions for the cur-
rent situation. The JMA regards it most important
to rebuild the community healthcare that the
policy of automatic cut of the annual 220 billion
yen (US$2.2 billion)*3 should be changed to an
increase in social security expenditure. This cur-
tailment policy is the root cause of the current
battered healthcare situation.

In the first half of 2008, many ruling party
Diet members—including then-Prime Minister
Fukuda and Mr. Masuzoe, Minister of Health,
Labour and Welfare—clearly stated in the Diet

*3 Yen/dollar exchange rate: 1 US dollar�100 yen.
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in regard to the planning of next year’s budget
that the annual 220 billion yen (US$2.4 billion)
automatic decrease in social security expenditure
has already reached its limit.

The board of the JMA has also strongly lobbied
leaders of the ruling Liberal Democratic Party
and other ruling party Diet members involved
in social security and health, labor, and welfare
issues to halt the annual decrease in social secu-
rity expenditure.

Moreover, the National Council on Social
Security, of which I am a member, also strongly
demanded that the annual decrease in social
security expenditure be reversed.

However, under the 2008 Basic Policy for Eco-
nomic and Financial Reform, which was approved
by the Cabinet on June 27, 2008, firmly maintains
the position of the 2006 Basic Policy and 2007
Basic Policy, promoting integration of annual
government revenue and expenditure and clearly
stipulating the implementation of a maximum
reduction in annual government expenditure.

Nationwide Campaign of JMA

The JMA therefore decided to immediately
undertake the grassroots movement to prevent
collapsing of regional healthcare. In addition to
holding regional meetings and requesting medi-
cal associations nationwide to adopt a Statement
of Position prepared by Prefectural Healthcare
Promotion Councils opposing the containment
of social security expenditure, the JMA held
“the Rally for the Prevention of the Decline of
Regional Healthcare” on July 24 and has gener-
ated action nationwide regarding guidelines for
budget appropriation requests for the 2009 budget.

Recently, the JMA ran advocacy advertise-
ments in the morning editions of Japan’s three
leading newspapers opposing the annual 220
billion yen (US$2.4 billion) reduction in social
security expenditure. This advocacy advertise-
ment was met with a flood of responses express-
ing support and encouragement from not only
healthcare professionals but also readers of the
general public nationwide, providing a forceful
reminder of the people’s strong desire for the
rebuilding of healthcare and other areas of social
security.

Under the 2009 Guidelines for Budget Appro-
priation Requests, which were approved by the
Cabinet on July 29, of the main issues outlined

in the 2008 Basic Policy, including secure social
security, approximately 330 billion yen (US$3.7
billion) was newly allocated as the framework for
promoting important issues to concentrate fund-
ing on undertakings that are particularly urgent or
effective policy-wise. The guidelines also include
measures such as the revision of special accounts
which the JMA has been emphasizing.

However, what the Japanese Government
must do is to halt the annual 220 billion yen
(US$2.4 billion) reduction in social security expen-
diture, the natural increment of social security
expenditure as so-called mandatory expenditure.
That this was not stipulated in the guidelines is
disappointed.

Further Lobbying Activities Are Needed

Despite this, however, in responding to questions
in the Diet on October 1 about the annual 220
billion yen (US$2.4 billion) reduction in social
security expenditure, Prime Minister Aso said
that, taking into account financial resources, a
decision would be made during the process of
budget preparation.

The JMA regards the rebuilding of community
healthcare as a pressing issue, and thus intends
to lobby the ruling parties even more strongly
in future to halt the automatic containment of
social security expenditure, which is becoming
a slogan.

Revision of long-term care insurance will be
on the agenda to be implemented in 2009, and the
JMA intends to devote every effort to securing
funding to ensure that long-term care services
are improved from the perspective of users and
the working environment is improved to prevent
care workers from leaving their profession.

Now is the time that physicians and other
healthcare professionals must come together as
one to lobby the government. In particular, these
days, as the excessive workload of hospital-based
physicians is becoming a social problem, there is
a growing trend in government councils and the
like to discuss physicians in private practice and
hospital-based physicians as well as clinics and
hospitals as contrasting categories.

We must respond to such trend with extreme
care, because behind this particular trend is an
intention to divide the organizational ties among
the healthcare organizations and weaken their
strength.
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Recent Efforts to Stand Together

In order to counter such trend, the JMA launched
“250,000 JMA Member Project in 2007” out of
our awareness of the need for physicians through-
out Japan to combine together. Based on the
deliberations carried out under this project, the
committee for unifying physicians was estab-
lished during this financial term. Membership of
this committee is broad, including representa-
tives of Japanese Association of Medical Sciences
and the hospital-based physician committee,
board members of prefectural medical associ-
ations, female physicians, and representatives of
the liaison council of four hospital associations,
national council of heads of medical schools and
hospitals, and Liaison Council of national univer-
sity medical associations.

This committee is currently creating a frame-
work that reflects the opinions of physicians from
various standpoints, formulating measures for
building organic relationships with medical stu-
dents and intern and resident physicians, and
intensively considering the future directions in
which medical associations should move.

Karasawa Y

Strong Leadership Continuously
Required to the JMA

The JMA is working to achieve the establishment
of a healthcare system that consistently reflects
the perspective of the general public through
clinical practice by submitting concrete proposals
to and lobbying the government, as we believe
that it is our responsibility to ensure that such a
healthcare system is realized.

Instead of increasing organizational power
through numbers only, we must also sink our dif-
ferences with other healthcare professional orga-
nizations as well as economic organizations and
insurer organizations—even if those organiza-
tions have conflict of interests—for the common
good in taking the stance of protecting public
healthcare. The JMA must take the helm in this,
and I believe that the realization of this is the
role the JMA should play as an organization.

Thus I myself am deeply aware that what is
continuously required of the JMA is the demon-
stration of strong leadership, and the association’s
board members will continue to work together to
attain this goal.
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the judgment of the court regarding important
points at issue.

Outline of the Incident

Patient A, the woman who was having a child in
this incident, was born in 1975 and get married in
1997. In July 2001, she gave birth to her first child
at the Department of Obstetrics and Gynecology,
B Kosei Hospital by means of cesarean section.
She conceived her second child in 2004. She visited
early in May the Department of Obstetrics and
Gynecology, Fukushima Prefectural Oono Hos-
pital, and was diagnosed by the accused Dr. Y
as being in the 5th week of pregnancy. There-
after, she regularly attended the hospital and
was examined by Dr. Y. On October 22, Dr. Y
made a diagnosis of complete placenta previa.
On November 22, patient A was admitted to Oono
Hospital for treatment of threatened abortion and
management of placenta previa. On December 6,
Dr. Y explained to the patient that cesarean
section would be performed and simple hyster-
ectomy might become necessary depending on
the circumstances. On December 14, Dr. Y gave
explanation to patient A and her husband about
the presence of a placenta previa, the possibility
that the placenta might be on the scar of previous
cesarean section, the possibility of blood trans-
fusion, the possibility of thrombosis, and other
facts, and obtained consent to surgical operation.

As of December 2004, Oono Hospital was a
designated secondary emergency care hospital. It
had the Departments of Internal Medicine, Sur-
gery, Orthopedics, Obstetrics/Gynecology, and
Anesthesiology, and was staffed with 12 full-time

*1 JMAJ Advisory Member, Legal Advisor, Japan Medical Association, Tokyo, Japan ( jmaintl@po.med.or.jp).

As detailed in the past issue of JMA Journal
(Vol. 51, No. 4), the death of a woman in childbirth
at Fukushima Prefectural Oono Hospital devel-
oped into a criminal case, in which the obstetrician/
gynecologist who indicted caesarean section and
removal of a placenta previa was arrested and
prosecuted in Fukushima District Court (Crimi-
nal) for charges including professional negligence
resulting in death, to the astonishment of not only
obstetricians/gynecologists but also the whole
medical society in Japan.

On August 20, 2008, shortly after the publication
of that issue, Fukushima District Court declared
the accused Dr. Y not guilty for professional neg-
ligence resulting in death and for violation of the
Medical Act. The Fukushima District Public Pros-
ecutors Office gave up without filing an appeal
within the required period, thereby establishing
the guiltlessness of the accused Dr. Y. The sylla-
bus of court judgment was given on the day of
judgment, and the formal judgment document,
dated September 17, was later supplied to the
parties involved. (In Japan, the judgment of a civil
case must be given according to the judgment
document on the judgment day, and therefore
the judgment document is made available to the
parties involved immediately after the rendition
of judgment. On the other hand, the judgment
document of a criminal case need not be prepared
by the judgment day. It often takes a number of
days before the judgment document in an impor-
tant criminal trial is prepared and issued.)

The author lately obtained a reproduced
copy of the judgment document. Based on this
document, the following outlines the incident
as described in the court’s findings of fact and
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Table 1 Timeline of medical procedures

Time Remarks Accumulate
blood loss (ml) BP (mmHg) HR (bpm) Events

Five units of stored blood, ready in O.R.

14:26 Operation started, under spinal anesthesia 80/40 120 Consciousness clear, could speak
normally

:30 90–100/50–55

:37 Delivered female infant Wt.3,000 g, without 100–120 Oxytocin injection into uterine body
problem

:40 Removal of placenta required manual 2,000 100/50 110 Pumping I.V. crystalloid solution
explorations of uterus started

:45 Bleeding copiously 80/40 115 I.V. switched to Hespander

Placenta removed by Cooper scissors No haemostatic maneuver during
this period

:50 Removed placenta finally 110 Oxytocin injection

:55 2,555 50/30 Noradrenalin I.V.

15:00 Blood transfusion started 70/30

:05 40/20 Hysterectomy, considered due to
continuous bleeding.

Pt. complaint of discomfort,
increased O2 inhalation from
2 to 6 L/min

:10 Another 5 unites of stored blood ordered 7,675 80/40 Noradrenalin I.V. infusion started

:25 60/30

:27 60/20 120–140 Asked the blood donations to the
hospital employees

:30 Next 5 units of blood ordered 60/30

:35 Anesthesia switched over to general 120–150
anesthesia, tracheal intubation performed

:40 8,475

:45 Radiated platelet, 20 unites ordered

:50 Ten packs of fresh frozen plasma ordered

:55 Miraclid 500,000 U I.V. drip started

:57 9,605

16:00 Hospital employees fresh whole
blood 3,000 ml, ready to use

:07 11,075

:15 12,085

:20 Stored 20 unites of blood brought into O.R.

:25 Blood transfusion started again

:30 60/30 120

:35 100/50

:40 120/60 140

:45 Hysterectomy decided and started 110/60

:50 100/60

:55 90/40

17:00 80–100/35–50 c. 140

:18 � �
:22 17,055 � �
:30 Hysterectomy done � �
:58 � �

18:00 60/30 �
:02 19,475

:05 During restored bladder laceration, suddenly
ECG showed ventricular tachycardia, blood
pressure was not detectable, D.C. shock for
3 times applied

19:01 Death confirmed Total blood
loss 20,445

• One unite of blood: concentrated human red blood cells in M.A.P. solution from 200ml of whole blood, not 400ml.
• Infant: Female, 3000g.
• Placenta: Elliptical shape (minor axis 11–12 cm, major axis 28 cm), thickness 2.5 cm, weight 766 g.
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physicians. However, the Department of Obstet-
rics/Gynecology had no physician other than the
accused Dr. Y, who had been working for the
hospital since April of the same year and had an
experience of 8 years and 7 months in obstetrics/
gynecology.

The hospital was not keeping a stock of blood
for transfusion. Whenever blood transfusion was
necessary, blood was ordered from Fukushima
Prefecture Iwaki Red Cross Blood Center, located
more than 50 km from the hospital, and trans-
ported by car taking about one hour.

Medical Procedures on the Day of
the Incident

On December 17, 2004, the operation of cesarean
section was started at 2:26 p.m. by a team consist-
ing of the accused physician performing as the
operating surgeon, a surgeon as the assistant, an
anesthesiologist, two midwives, and four nurses.

The judgment document contained a very long
description of findings of fact. For the convenience
of the readers, the author have summarized it in
Table 1 showing the development of events from
the beginning of operation to the death of the
patient (including bleeding, vital signs, etc.)

Charged Facts

The facts that the prosecutor alleged as consti-
tuting the offense charged (charged facts) were
described in the judgment document as quoted
below.

“(Charged facts) The accused Dr. Y, acting as
the operating surgeon, performed cesarean section
on patient A (29 years old) at 14:26, December
17, 2004. Patient A had a history of cesarean section
once in the past, and the accused had recognized,
on preoperative examination, the adhesion of the
placenta to the area of incision in the previous
cesarean section. After the delivery of a female
infant at about 14:37, the accused applied traction
on the umbilical cord of patient A, but this failed
to cause placental removal. He attempted manual
removal of placenta by inserting the fingers of his
right hand between the placenta and the uterus,
but the placenta showed adhesion to the uterus
and was not removed.

In such a case, a continued attempt at removing
the placenta might cause massive bleeding from
the uterine surface affected by placental removal,

creating a risk to the life of the patient. Therefore,
it was a professional duty of care to avoid, by
immediately discontinuing placental removal and
switching to hysterectomy, the vital risk for the
patient resulting from massive bleeding associated
with the removal of the placenta from the uterus.

Nevertheless, the accused Dr. Y neglected to
exercise the above duty of care. Instead of imme-
diately discontinuing placental removal and
switching to hysterectomy, he performed removal
at the site of placental attachment using Cooper
scissors till about 14:50, and through this negli-
gence, he caused massive bleeding from the surface
affected by placental removal and caused the
patient’s death from blood loss at about 19:01 of
the same day.”

Judgment of the Court

“(A) The prosecutor alleges that the medical
standard at the time of this incident demanded
immediate discontinuation of placental removal
and switching to other means such as hysterec-
tomy once a placenta accreta was confirmed, and
the accused had an obligation to discontinue pla-
cental removal. While this allegation is based on
some medical literature and the expert opinion
of Dr. T, it is clear from the above discussion that
the expert opinion of Dr. T depends more on
medical literature than on clinical experience,
and therefore the allegation of the prosecutor may
be considered based on the opinion in a limited
range of medical literature.

(B) However, the allegation of the prosecu-
tor may not be adopted because of the following
reasons:
a. Any medical standard that imposes physicians

engaged in clinical practice with the duty to
conduct certain actions in medical treatment
and serves as a criterion for incriminating the
neglect of the duty must be the ones that have
generality or commonness to an extent that
most of the physicians engaged in the clinical
practice in the relevant area, faced with the
relevant situation, conduct the medical treat-
ment according to the standard.

This is because denial of the above notion
would prevent clinical physicians from making
practical and timely selection of treatment
methods when there is discrepancy between
the medical treatment used in clinical practice
and the description in some medical literature,
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causing confusion in clinical practice, obscuring
the criteria for incrimination, and disrupting
the principle of clarity.

In this respect, while the prosecutor alleges
the medical standard based on some medical
literature and the expert opinion of Dr. T,
there is no proof that they are recognized
widely by physicians and that there are many
clinical cases complying with the medical stan-
dard, and there is no proof that the medical
standard has generality and commonness to
an extent as stated above.

b. In addition, as mentioned above, the prosecu-
tor alleges that the accused had an obligation
to discontinue placental removal, mentioning
the high risk associated with the continuation
of placental removal, the high probability of
the patient’s death, and the ease of switching
to other means such as hysterectomy.

However, so long as any medical action is
invasive to the body, the presence of a risk to
the life and body of the patient is self-evident,
and it is difficult to predict the outcome of a
medical action precisely. Therefore, in order to
assert the obligation to discontinue a medical
action, the prosecutor must give concrete
demonstration of the risk that might occur if
the said medical action was not discontinued,
and thereafter must prove the presence of a
better alternative method. In the context of
this case, the prosecutor must give concrete
demonstration of the high probability of a
failure in uterine contraction, the high prob-
ability of a failure in hemostasis once uterine
contraction is achieved, the volume of bleed-
ing expected in this case, and the availability
and effectiveness of other practical methods
of hemostasis, and thereafter must prove the
high probability of the patient’s death. To
make such proof in a concrete way, it is at least
necessary to present a considerable number of
clinical cases supporting the allegation or
comparable similar clinical cases.

Nevertheless, the prosecutor based the
proof solely on some medical literature and
the expert opinion of Dr. T, without submit-
ting any clinical cases supporting the allegation,
and the medical standard mentioned by the
prosecutor is not considered to have gener-
ality and commonness as stated in ‘a’ above.
Therefore, there is no proof of the concrete
risk associated with the fact that the accused

did not discontinue placental removal.
(C) According to the above findings, the court

finds that, contrary to the prosecutor’s allega-
tion, the standard medical treatment for placenta
accreta in actual clinical practice was exactly
working as the medical standard, so long as this
case is concerned.

(D) According to the above, the court does
not approve the prosecutor’s allegation that the
medical standard at the time of this incident
demanded immediate discontinuation of placen-
tal removal and switching to other means such as
hysterectomy once a placenta accreta was con-
firmed, and also does not approve the allegation
that the accused had an obligation to discontinue
placental removal because of concrete high risk
and other reasons. Therefore, the acknowledged
fact of the continuation of placental removal by
the accused does not constitute the negligence of
a duty of care.

(E) According to the result of the above
examination, the court finds that the charged
fact No. 1 lacks proof because there is no proof of
the duty of care that the accused had to exercise.”

Comment

(1) The judgment confirmed that a physician’s
duty of care (negligence) is delimited by whether
or not the act of the physician was against the
standard (level) of medical practice at the time of
the act even in a criminal case. Then it stated that
“while the prosecutor alleges the medical stan-
dard based on some medical literature and the
expert opinion of Dr. T, there is no proof that
they are recognized widely by physicians and that
there are many clinical cases complying with the
medical standard” and “there is no proof that the
medical standard has generality and common-
ness to an extent as stated above.”

On this basis, the court made the judgment
that “in order to assert the obligation to discon-
tinue a medical action, the prosecutor must give
concrete demonstration of the risk that might
occur if the said medical action was not discon-
tinued, and thereafter must prove the presence
of a better alternative method.” Remarking that
“the prosecutor based the proof solely on some
medical literature and the expert opinion of Dr.
T, without submitting any clinical cases support-
ing the allegation, and the medical standard men-
tioned by the prosecutor is not considered to

Kuroyanagi T
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have generality and commonness as stated in
‘a’ above,” it proceeded “therefore, there is no
proof of the concrete risk associated with the
fact that the accused did not discontinue placen-
tal removal.” As the final conclusion, the court
declared the accused not guilty, stating, “Accord-
ing to the result of the above examination, the
court finds that the charged fact lacks proof
because there is no proof of the duty of care that
the accused had to exercise.”

Although the conclusion of this trial was not
guilty as quoted above, it should be remarked
that the judgment was based on the prosecutor’s
failure to fulfill the burden of proof and the inno-
cence was not positively demonstrated.

(2) In the trial of a civil damage case involving
death from bleeding (blood loss), it is usual that
the primary issue is the appropriateness of the
physician’s response and action in preparing for
or addressing to the need for blood transfusion.
The second issue, though it partly overlaps with
the first, is whether the patient should have been
transferred or admitted early to a higher-level
medical institution, considering the blood trans-
fusion system, the physician’s skills, and the hos-
pital’s medical care capabilities.

The problem of blood transfusion is closely
associated with the development of a country’s
system for the supply of blood for transfusion.
In Japan, a nation-wide blood supply system
centered on Japanese Red Cross Society was
established in the years around 1980, triggered by
the proposal of Dr. Kaoru Matsuura, then Vice-
president of Japan Medical Association (JMA)
and promoted by a widespread movement. By
the latter half of the 80s, the system enabled
hospitals in many regions to receive blood from
regional blood centers generally within 1 hour
after ordering.

As a result, physicians in Japan are procuring
blood for transfusion in advance and placing
additional orders during operations assuming the
presence of this blood supply system. In emer-
gencies, it is also common that physicians ask for
a supply of blood from the stockpiles at other
hospitals in the vicinity.

However, from time to time, local hospitals
are faced with patients requiring difficult opera-
tions that may result in massive bleeding. A
physician seeing such a patient usually makes
a reference and transfers the patient to a large
medical institution, where advanced medical

care is conducted routinely and sufflcient human
and material resources are maintained (typi-
cally located in central cities such as prefectural
capitals, provided with a stockpile of blood, and
capable of quick procurement of blood from a
blood center).

(3) The author gave a lecture entitled “Issues
around Medical Disputes—A Discussion of
Court Decisions in the Field of Obstetrics/Gyne-
cology” at a seminar for family planning and
eugenic protection instructors co-sponsored by the
Ministry of Health and Welfare and JMA in 1994
(later published in Journal of the Japan Medical
Association Vol. 113, No. 12). This lecture pro-
vided an exhaustive review of the civil court deci-
sions (district courts) regarding 371 cases in the
field of obstetrics/gynecology published in the 41
years from 1952 to 1993. Considering the launch
of the JMA Professional Medical Liability Insur-
ance System in 1973, this lecture divided the entire
period into phase I from 1952 to 72, phase II from
73 to 83, and phase III from 84 to 93, and focused on
the comparison between phase II (125 cases) and
phase III (105 cases). Maternal death occurred in
20 cases in phase II (including 9 cases of death
from bleeding) and 22 cases in phase III (includ-
ing 11 cases of death from bleeding). Seven of the
9 cases in phase II turned out against physicians
on the ground that the timing of blood transfu-
sion was too late. Of the 11 cases in phase III,
physicians lost in 5 cases, and 2 of these cases were
judged on the ground that physicians had obliga-
tion to transfer patients to higher-level medical
institutions earlier and at appropriate timing.

Fifteen years has passed since the above-
mentioned seminar. We have seen various devel-
opments in this period, including the amendment
of the Code of Civil Procedures, the improvement
of the expert opinion system, and the establish-
ment of medical cases divisions in courts in large
cities, and the ability of Japanese courts in exami-
nation and judgment has improved remarkably so
long as civil cases are concerned. The framework
for judging negligence in a case of death from
bleeding in obstetrics/gynecology remains the
same. The main point is that “the physician should
procure blood for transfusion at appropriate tim-
ing, and a failure to procure when procurement is
possible” is considered negligence. Complemen-
tary to this point, there is another point that “a
patient who exceeds or has exceeded the capabil-
ity of a physician or a medical institution should
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be referred and transferred to a higher-level
medical institution at early and appropriate timing,
and a failure to conduct this when it is possible”
is considered negligence. These are the bases for
the current established practice.

(4) However, in the present case, Fukushima
District Public Prosecutors Office asserted that
“In such a case, a continued attempt at removing
the placenta might cause massive bleeding from
the uterine surface affected by placental removal,
creating a risk to the life of the patient. There-
fore, it was a professional duty of care to avoid,
by immediately discontinuing placental removal
and switching to hysterectomy, the vital risk for
the patient resulting from massive bleeding asso-
ciated with the removal of the placenta from the
uterus,” and alleged that the failure to fulfill this
duty was negligence. This assertion translates
into burdening physicians with the affirmative
duty to perform hysterectomy at early timing.
This assertion, if it were right, is straightforward
and apparently comprehensible. It is true that
hysterectomy is a possible option as a thorough-
going method to stop obstetric bleeding, but
hysterectomy itself causes bleeding. Simply oblig-
ing physicians to perform hysterectomy without
considering the response to such bleeding—the
preparation for blood transfusion—seems mis-
guided. At least, the proper approach to cases
like this, which has developed through civil trials,
is first to define the duty of care (affirmative duty)
to procure blood for transfusion at appropriate
timing and then to accuse the non-fulfillment
(nonfeasance) of this duty. Even in a criminal
case, this approach should have been consider-
ably effective in supporting the allegation, if the
prosecutor side had made painstaking efforts in
preparation.

(5) A question, however, remains as to whether
a case like this should have been judged in a
criminal trial, and whether the arrest was justifi-
able. It seems as if the prosecutor side chose the
easy way of extracting a confession. Needless to
say, the right way of criminal investigation is the
painstaking efforts to collect objective evidence
and establish a case. The court judgment in this
case shed light on the danger associated with the
attempt to elicit a confession to fit the simple
story in the head of the investigator. As seen from
civil law specialists like the author, this case
should have been judged relying upon the out-
come of the corresponding civil trial, and the
needless or erroneous intervention of the police
and administration did nothing more than com-
plicating the situations.

However, in retrospect, what has this case left
for the medical care in the future? It would be
too fruitless and too cruel, if the only thing it left
were the criticism of the wrongs of investigating
agencies. A woman in childbirth died of a poten-
tially avoidable cause. What the medical circle
must immediately begin, triggered by this case, is
to consider seriously where the problem of this
case lay and what better approaches could have
been taken, to develop concrete measures to
keep similar incidents from happening again, and
to propose them not only to the medical circle
but also to society at large. In this sense, this case
left all medical professionals under the burden of
tremendous responsibility.

For physicians to remain the true advocator of
patients, it is necessary that they examine every
individual case, find problems, and consider means
to prevent future incidents. The author believes
that physicians must always abide by this funda-
mental principle.
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Accident or Crime?: Thoughts on criminalization
of medical accidents*1
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Rintaro SAWA*2

Two Faces of the Accident Investigation
Commission

Cause for investigation
In every criminal case, there is a cause to start
investigation.

The Law of Criminal Procedure provides that
investigation be initiated by (1) the discovery of
an offender during the committing of a crime,
(2) the postmortem inspection of an unnatural
death, (3) accusation, (4) complaint, and (5) the
surrender of a criminal. In addition, (1) reporting
from a crime victim or a third person (complaint
report), (2) police questioning, (3) newspaper
and magazine articles, a letter from a citizen,
an informer’s report, a rumor, etc. may trigger
investigation. In the Oono Hospital case, the
prosecutor asserts that the report of the Prefec-
tural Accident Investigation Commission released
on March 30, 2005 triggered their action.

An accident investigation commission is sum-
moned when a medical accident has occurred. The
essential purpose of the commission, naturally, is
to clarify the sequence of events leading to the
occurrence of the accident in detail with an eye
to prevent the recurrence of medical accidents.
However, except for grossly evident cases such
as leaving surgical instruments in the abdominal
cavity and mistakenly excising a healthy organ, it
is an extremely difficult task to find demonstrable
negligence in the act of medical practice when
the process of performing medical procedures
has ended with an unexpected result.

Accident investigation report
On the other hand, it is also necessary to consider

*1 This article is a continued report on an article in the Japan Medical Association Journal (Vol. 51, No. 4, 2008, pages 235–241).
*2 Research Director, Japan Medical Association Research Institute, Tokyo, Japan (rinti@nms.ac.jp).

Pronouncement of a Judgment

On August 20, 2008, seven outside broadcast vans
and many press photographers waited in front
of Fukushima District Court on a usually quiet
street of Fukushima City, Fukushima Prefecture,
Japan. With feverish excitement, 788 people lined
up to get 27 public admission tickets. The judg-
ment on the case of Prefectural Oono Hospital
was to be pronounced in Court Room No.1 of
Fukushima District Court on this day. The case
that started with the arrest and indictment of a
physician on February 18, 2006 was concluded
after 6 pretrial conference procedures and 14
trial procedures, and the judgment was going to
be given, watched by the whole medical commu-
nity. The court opened at 10 a.m.

“The Accused is declared innocent!!”
At the first words of the Chief Judge, press

reporters in the public gallery rushed out of
Court Room No.1. The crowd in front of the
Court buzzed with the news, broadcasters made
a quick report of the acquittal of the physician,
and extra editions of newspapers were handed
out at Fukushima Station.

What Is the Fukushima Prefectural
Oono Hospital Case?

A woman with an extremely rare condition of
placenta previa and placenta accreta underwent
cesarean section and died at the Oono Hospital.
The physician who performed the operation was
arrested for professional negligence resulting in
death and violation of Article 21 of the Medical
Practitioners Law.
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compensation for accident victims as soon as pos-
sible. A problem here is that an accident investi-
gation report may conclude differently depending
on whether the main focus is on analysis of the
cause of accident or compensation for the accident
victim. In the Oono Hospital Case, the purpose of
the accident investigation that the Prefectural
Hospital Bureau commissioned to the Accident
Investigation Commission focused more on “com-
pensation for the family of the deceased patient”
than on “fact finding.” According to a member of
the Commission, the Bureau commissioned it,
stating “We expect investigation considering the
application of liability insurance to the family of
the patient assuming the presence of negligence.”

This fact was articulated in the defense’s open-
ing statement following the reading of indictment
at the 1st trial session as follows:

“The said report was prepared envisioning
prevention of future accidents and considering
the application of liability insurance assuming
the presence of negligence, and should not be
considered to admit the presence of negligence
that might result in a charge of criminal liability
against the accused.”

The Bureau was not unique in taking this reac-
tion to a medical accident. Considering the cost
effectiveness of lengthy contention in civil and
criminal proceedings, managers of national, public,
and private hospitals share the common view that
a better approach in terms of cost performance is
to apologize to the victims and seek settlement
out of court.

The accident investigation report assuming the
presence of negligence pointed out the potential
involvement of malpractice in the patient’s death,
stating that “the physician might opt to halt pla-
cental removal before using Cooper scissors and
immediately switch to hysterectomy,” “placen-
tal removal should have been performed after
the arrival of adequate blood,” and “it was neces-
sary to ask for assistance of physicians in other
departments and to increase infusion flow rate
by establishing an infusion route.”

Press conference
On the basis of this report, a press conference
was held by the head of the Prefectural Hospital
Bureau, the director of Oono Hospital, and
the chairperson of the Accident Investigation
Commission at Fukushima Prefectural Office on
March 30, 2005.

Stereotypical headlines made the front page
of newspapers the next day, March 31: “Mal-
practice Caused Maternal Death, Prefecture
Admits Negligence and Apologizes” and “Pre-
fecture Admits Malpractice.” From this point,
the situation started to develop in a direction
contrary to the expectations of the Bureau and
physicians.

In the court trial, prosecutors alleged that
the prefectural police had first become aware of
the medical accident through local newspaper
coverage of the apology press conference of the
head of the Bureau and the director of Oono
Hospital, and filed front-page articles of local
newspapers as evidence. However, strangely
enough, the Prefectural Accident Investigation
Report itself was not filed as evidence through-
out the process of the trial. Despite this fact, the
2 prosecutor’s expert witnesses, who were not
specialists in perinatal care, wrote their expert
opinion reports basically misled by this accident
report. The prosecutors seem to have considered
that having expert witnesses recapitulate the
content of the report might be better than filing
the report itself as evidence.

Review the events again
There were more strange facts. Let us look at the
sequence of events again. First, the investigation
report presupposing the presence of negligence
was prepared at the request of the Prefectural
Hospital Bureau. After the press conference of the
head of the Bureau and the director of the Oono
Hospital in the Prefectural Government office,
the media made a great fuss about the prefectural
hospital’s malpractice, and the Prefectural Police
Headquarters commenced investigation triggered
by the media coverage. Then, why did the Bureau
not explain to the Headquarters the “aim” of the
report? Why did the Headquarters not gather
information from the Bureau before initiating
investigation? The Headquarters is the 4th floor
of the Prefectural Government Building, and the
press club is on the same floor. The Bureau is in
a building sharing the same premises side by side
with the Prefectural Government Building. In
view of this relationship, the lack of information
exchange to meet the minimal need in investi-
gation is puzzling, even considering the fact that
these 2 organizations are in different chains of
command with the Hospital Bureau under the
governor and the prefectural police under the
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Chief of Headquarters.

Why Was the Physician Arrested?

Arrest in one year and two months
Police investigation started on April 1, 2005, and
Dr. K who performed the operation was arrested
and detained on February 18, 2006. One year and
2 months had already passed since the occurrence
of the medical accident. February 18, 2006 was
Saturday. The police station in charge searched
the residence of Dr. K on this day from 7 a.m. to
9 p.m. After the search, Dr. K was told by the
investigators that they had something they
wanted to ask, and he went voluntarily with them
to the police station. An arrest warrant was read
in the investigation room, and the physician was
confined in the detention room of the station,
a substitute prison, for approximately 1 month
until he was released on bail on March 14.

Article 199 (2) of the Code of Criminal Proce-
dure provides that “in cases where a judge deems
that there exists sufficient probable cause to sus-
pect that the suspect has committed an offense,
he/she shall issue the arrest warrant upon the
request of a prosecutor or a judicial police officer
except in cases where the judge deems that there
is clearly no necessity to arrest the suspect.” At the
time of arrest, Dr. K was the head and the only
physician of the department treating 10 inpatients
at the Obstetrics and Gynecology Department of
Oono Hospital and seeing nearly 30 outpatients
every day, and the police had already gathered
evidence. Considering these facts, it should have
been possible to investigate the case without
arrest.

In the first place, arrest and detention are
legally allowed only when there is the possibility
of flight of the suspect or the concealment or
destruction of evidence, according to Article 60
of the Code of Criminal Procedure.

Dr. K obviously had a fixed residence, he was
regularly employed as a physician, and he was
going to have a child shortly. In this situation,
it was evident that he would not flee because
of a charge of negligence. (As it turned out, Dr.
K’s wife gave birth to their first child while
her husband was detained.) As for the possibility
of concealment or destruction of evidence, the
material evidence including medical records had
already been confiscated, and interrogation of
related persons had largely been completed.

Even if one suspected the possibility of conceal-
ment or destruction of evidence through con-
spiracy with associated persons, such possibility
was very small at the time when 11 months had
passed since the beginning of investigation. Nev-
ertheless, the Court permitted detention and also
rejected the defense appeal against the elonga-
tion of detention on March 2.

Considering these aspects of the situation, it
seems natural to infer that the investigating orga-
nization resorted to the arrest and detention
of Dr. K with the intention of interrogating the
suspect in confinement and elicit a confession.
This suggests how greatly the investigators were
in need of a confession in this case.

Opinion letters
As soon as Dr. K was arrested and detained, a
number of opinion letters were sent to the Court,
objecting from a medical standpoint to the
deduction of negligence of an individual from
the process of this medical accident. (The author
was one of those who submitted opinions.) How-
ever, on March 10, the Fukushima District Public
Prosecutors Office brought in an indictment
against Dr. K. Under the principle of discretion-
ary prosecution stipulated in Article 248 of the
Code of Criminal Procedure (“where prosecu-
tion is deemed unnecessary owing to the char-
acter, age, environment, gravity of the offense,
and circumstances or situation after the offense,
prosecution need not be instituted”), the decision
regarding whether or not to prosecute was at
the discretion of the prosecutors. It is not clear
whether or not the prosecutors were working
presupposing prosecution from the beginning,
nor whether or not they were in a situation in
which they had to prosecute. What the Office
clearly failed to notice was the presence of extra-
ordinary tension running throughout the whole
medical community.

Many Voices from the Medical Community

Strong shock to the medical professions
The arrest and detention of Dr. K gave a great
shock to not only obstetricians/gynecologists
working in the same field as he but also many
medical professions who are faced with frequent
occasions requiring emergency responses in daily
clinical practice. There had been previous cases
in which physicians performing operation and
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other physicians were arrested and detained for
charges related to medical practice (the case of
medical record tampering at the Heart Institute
of Japan attached to Tokyo Women’s Medical
University, March 2001 and the case of a laparos-
copy accident at Jikei University Aoto Hospital,
December 2002). However, medical professions
strongly protested against the arrest and deten-
tion of Dr. K in the Oono Hospital case, which
was unrelated to obvious violation of rules, such
as tampering with medical records and perform-
ing advanced medical procedures at a medical
institute without authorization. As the details of
the practice of Dr. K in this case became known,
some expected that the prosecutors would drop
the case due to a lack of reasonable suspicion.

However, on March 10, the prosecutors office
mentioned above indicted Dr. K, and an increasing
number of voices of disappointment and objection
against the office were raised from the medical
community of Japan’s nearly 100 medical organi-
zations, including the Japan Society of Obstetrics
and Gynecology (JSOG). Other specialized aca-
demic organizations, medical associations, and
associations of specialist physicians submitted
statements of protests, opinions, and requests.
It was unprecedented in the history of criminal
trials in Japan that so much criticism was raised
regarding the charge against a physician of pro-
fessional negligence resulting in death.

Furthermore, when Dr. K was released on bail
on March 14, he was forbidden to meet, corre-
spond with, or contact any persons related to this
case, including the staff of Oono Hospital and his
colleagues at Fukushima Medical University, by
telephone, mail, or any other means, in addition to

the bail of 6 million yen (60,000 USD, 1 USD�
100 yen). The medical community also frowned
on this strict condition of release. To the utmost
astonishment of medical profession, the police
station received official commendation from the
Chief of Police Headquarters for the merit of
arresting Dr. K.

In addition to accusation against the prosecu-
tors, many expressed a sense of crisis: “A medical
accident in a single-physician department may
turn out to be a criminal case.”

Withdrawal of experienced physicians
According to a national survey conducted by
JSOG in 2005, the year before the arrest of the
physician, single-physician departments existed
in 15% of major hospitals handling childbirth. Of
the 3,056 institutions handling childbirth in Japan,
including small clinics, as many as 1,401 (46%)
were operated as single-physician practices. The
mean number of regularly employed physicians
at major hospitals was 1 or fewer than 2 in 8
prefectures. The percentage of hospitals with 2
or fewer physicians among all hospitals was
71% in Fukushima Prefecture and 60% in other
six prefectures. In one of these prefectures, 40%
were single-physician practices. More and more
experienced physicians left core hospitals, where
community medicine had scarcely been supported
by the hard work of these solitary physicians.

The domino-effect degradation of the sphere
of obstetric medicine, which later created the
term “obstetric refugee,” was triggered in the first
place by the arrest and prosecution of the solitary
physician in the Oono Hospital case.

Sawa R

Table 1 Number of hospital-based physicians at medical institutions handling childbirth

Number of Ratio of medical institutions Number of hospital-based physicians

institutions handling childbirth 1 2 3 4 5–9 10–

Hospitals 1,273 52%
187 299

285 159 235 93
15% 23%

Clinics 1,783 47% 1,214 452 99

Total 3,056 99%
1,401 751 871

46% 25% 29%

(JSOG Survey in 2005)
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How Should We Evaluate the Process
of Medical Practice?

Nothing is absolutely perfect
In any field of medicine, not limited to obstetrics,
there is nothing that is absolutely perfect. This
fact was well acknowledged in society at large
in the past. However highly medical science and
technology may develop, this fact never changes.
In the case of driving a car or piloting an airplane,
accidents should basically not happen as long as
operation is performed according to the manual.
This does not apply to medicine, where the sub-
jects of action are not healthy human bodies but
those with some disease. The condition of the
disease changes from moment to moment, and
there are also individual variations. Therefore, it
is natural that physicians are required to treat
patients making quick decisions according to
circumstances. It is not appropriate to discuss
responsibility for the result by skipping the pro-
cess leading to the result.

Acts of medical professions are accompanied
by the risk of death in many patients. A slight
difference in the procedure performed may be
directly connected to death in a number of cases.
As this fact implies the foreseeability of death,
it is not reasonable to interpret it as the duty
to foresee in the Penal Code. Let me emphasize
again that medicine is not almighty. There are
many areas that are not fully understood by
medicine, and there naturally are limitations.

With the diversification and specialization
of medicine, we need to adhere to the general
principle of medical information disclosure, and
address cases of unexpected results by evaluating
the processes leading to the occurrence of inci-
dents making use of specialist analysis or peer
review.

Evaluation by expert witnesses
In the case of civil trials of medical cases in Japan,
there is a system of recommending expert wit-
nesses. In this system, the Medical Suit Board
of the Supreme Court asks specialist academic
societies to recommend expert witnesses that are
the most appropriate for trials of medical cases.
The recommended expert witnesses evaluate the
process of medical practice from an independent
position. In principle, the basis for evaluation is
which of the following categories applies to the

acts conducted by medical professions:
1. Intentional act: This is a crime conducted

through medical care, corresponding to homi-
cide or bodily injury.

2. Careless accident: This is an accident caused
by a casual mistake, such as mistakenly substi-
tuting one drug for another or a simple error
in performing a procedure. This occurs when
a person acts in an unintended way due to
simple carelessness or mistake.

3. Accident due to inexperience: This is an acci-
dent resulting from a lack of sufficient knowl-
edge or technical experience. This applies to a
case where the person responsible is evidently
below the professional standard.

4. Professional case: This is a case where the judg-
ment and acts of a profession conducted at his
or her discretion resulted in a bad outcome.

5. High-risk case: The occurrence of a bad out-
come that inevitably takes place with a certain
probability.

6. No association: This is a case where the alleged
fact is not causally associated with the act of
medical practice or where the alleged fact is
nonexistent.
Intentional acts (1 above) are naturally cul-

pable. Such cases are very rare in Japan. Careless
accidents (2) and accidents due to inexperience
(3) are usually recognized as negligence in expert
opinion. (Needless to say, (2) and (3) may some-
times be traced back to accumulation of system-
atic errors in the medical practice system as a
whole, such as overworking of physicians and
nurses.) The acts (4) and (5) are on the border
line and judged non-culpable in most cases, but in
other cases judged no-fault.

Placenta previa is medically considered as
high risk, irrespective of the presence or absence
of placenta accreta, and is a frequent cause of
maternal death. Of the 230 cases of maternal
deaths that occurred in the 2 years from 1991 to
1992 in Japan, detailed investigation into the
cause of death was completed in 197 cases (Study
on the Prevention of Maternal Death, Ministry
of Health and Welfare Studies of Physical and
Mental Disorders, Fiscal Year 1996 Research
Report) and identified 7 cases of death from
placenta previa (3.6%, including 4 cases accom-
panied by placenta accreta). In all these cases,
death is considered to have resulted from hemor-
rhagic shock due to poor uterine contraction
after child delivery accompanied by DIC.

ACCIDENT OR CRIME?: THOUGHTS ON CRIMINALIZATION OF MEDICAL ACCIDENTS
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Therefore, the process of medical practice taken
by Dr. K in the Oono Hospital case is considered
to fall under 4 or 5 among the 6 categories which
is a rough classification of civil liability.

How the Accident Investigation
Commission Should Be and Work

Importance of the accident investigation
commission
The accident investigation commission set up
in-house or attended by outside members is an
important instrument to evaluate the quality of
medical care, particularly outcomes. How the
accident investigation commission should be
and the work is a subject of active discussion
not only in the medical community but also in
industrial circles. Naturally, the purpose of the
accident investigation commission is “the pre-
vention of similar accidents in the future,” and
the content of an accident investigation report is
organized into the gathering and understanding
of factual information, analysis, results, and con-
clusions and recommendations. However, as the
case of Oono Hospital exemplifies, an accident
investigation report may often trigger criminal
investigation.

Discussion is also taking place around the
concept of the “Medical Safety Investigation
Commission,” which the Ministry of Health,
Labour and Welfare proposed after the Oono
Hospital case as a medical version of the “inde-
pendent accident investigation commission.”
There is an unprecedentedly strong movement
towards reform to combine accident investi-
gation and criminal investigation procedures as
an integrated whole. In such reform, it is always
necessary to consider (1) assurance of the proce-
dural right of the persons under investigation (the
right of silence) and (2) restriction on the use of
material obtained through accident investigation.

Regarding the accident investigation report of
an airplane accident, some countries legally pro-
hibit the out-of-purpose use of information other
than “factual information.” In Japan, a certain
extent of mutual cooperation was provided in
the Memorandum regarding the Act for Estab-
lishment of the Aircraft Accident Investigation

Commission signed between the National Police
Agency and the Ministry of Transport at the time
in 1972 and in the Details regarding the Imple-
mentation of Criminal Investigation and Acci-
dent Investigation signed between the National
Police Agency and the Aircraft Accident Investi-
gation Commission at the time in 1975. In the
US, the National Transportation Safety Board
(NTSB), which is the organization conducting
accident investigation, takes precedence over the
Federal Bureau of Investigation (FBI) unless an
intentional crime is reasonably inferred.

In contrast to the US, where an act of simple
negligence is not punished as a rule, Japanese
citizens share a general consensus that an act of
simple negligence resulting in personal death or
injury is punishable. Although there may be a need
to consider this difference, it is certain that the
intervention of criminal and judicial authorities
should not interfere with information acquisition
during accident investigation, as such interference
would have only negative effects on the manage-
ment of the quality of medical practice.

True relief of the victims
On the other hand, as seen from the standpoint of
the general public, some consider that an accident
investigation ending in stereotyped “prevention
of similar accidents” may not be effective in real-
izing a true remedy for the victims, even if the
purpose of accident investigation is shifted from
accusation of individuals with liability in negli-
gence to identification of system errors.

The same applies to medical disputes. We
should promote a shift from accusation of neglect
of individuals to identification of system errors,
and redefine the way that the investigation com-
mission works so that the end point of investiga-
tion should be the improvement of the survival
rate in the event of a medical crisis. In other
words, we should set our sights on the increas-
ingly diversified and multilayered medical care
in the future, keeping up with the development
and popularization of advanced medical tech-
nologies, and study the conceptual change taking
a step ahead from “risk management” to “crisis
management.”

Sawa R
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Do Diets Good for Longevity Really Exist?
—Lessons from the eating habits of countries with long-lived

populations—

JMAJ 52(1): 17–22, 2009

Yukio YAMORI*1

Abstract
In Georgia, a Eurasian country from which “Caspian Sea yogurt (Matsoni)” was introduced to Japan, people eat
a variety of fruits and vegetables of various colors as well as yogurt, all of which are effective for inhibiting the
harmful effects of excess intakes of salt, and reactive oxygen species, causes of hypertension and aging. In
addition, people there commonly eat boiled meat, which is lower in cholesterol than meat cooked in other ways
and good for preventing atherosclerosis.

Okinawa, Japan’s southern prefecture, has a reputation for being home to the world’s longest lived inhabitants,
while Guiyang, a city in Guizhou Province of China, is also noted for its long-lived inhabitants. These areas are
known for their high consumption of soybeans as in tofu (bean curd) and other soy products. It has become
apparent that isoflavones, functional estrogen-like components of soybeans, are effective not only for lowering
blood pressure and cholesterol levels, but also for preventing osteoporosis.

It has been found that docosahexaenoic acid (DHA), amino acids, and taurine, which are contained in fish,
have a preventive effect against lifestyle-related diseases. Obesity and hypercholesterolemia are less frequent,
and thus the incidence of myocardial infarction is lower among Japanese and Chinese people who consume soy
and fish in their daily diets.

If salt intake is reduced to 6–7g per day, the mortality from stroke decreases sharply. The Japanese traditional
diet, which is rich in soybeans and fish, is ideal for the prevention of lifestyle-related diseases, only if the salt
content is reduced appropriately.

Key words Stroke, Myocardial infarction, Soy isoflavones, Taurine

expectancy is one of long life rather than a healthy
long life, a long-cherished dream of most humans.
The major factors that interfere with healthy
longevity include vascular diseases. It has become
apparent from the results of the WHO-CARDIAC
Study (Cardiovascular Diseases and Alimentary
Comparison Study) covering 61 regions in 25
nations of the world that cardiovascular diseases,
which become more common with aging, can be
prevented by modifying daily eating habits.1–4

Stroke and quality of life (QOL)
The WHO-CARDIAC Study revealed a clear

Vascular Health Is the Key to Longevity

Average life expectancy and longevity
Japan’s population has a long average life expect-
ancy, with the average life expectancy for Japanese
women at 86 years, the longest in the world, and
that for Japanese men, 79 years, the second longest
in the world. However, the actual situation is such
that, as the population ages, stroke, which was
formerly more common, remains the leading
cause of being bedridden or demented in Japan’s
elderly. This means that Japan’s long average life
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inverse correlation between age-adjusted mor-
tality from stroke and average life expectancy.
The incidence of stroke, a disease that used to
be more prevalent in Japan, has decreased over
the past four decades as a result of improvements
in nutrition, life environment, and health care.
However, in Japan, stroke remains the third lead-
ing cause of death, and about half of all those who
are bedridden or demented are victims of cere-
brovascular disorders. Delays in vascular aging
by preventing hypertension can lower the risk of
stroke, resulting in improved QOL of the elderly.
This is a useful way to increase longevity.

Myocardial infarction and average life
expectancy
The WHO-CARDIAC Study has shown that
there is a strong, significant inverse correlation
between age-adjusted mortality from myocardial
infarction (x) and average life expectancy (y),
which is expressed as y�0.043x�52.41 (r 2�0.66,
P�0.01). This indicates that the prevention of
myocardial infarction, among others, contributes
to the prolongation of life span.4 Atherosclerosis
leads to myocardial infarction. Low-density lipo-
protein (LDL) (also called bad cholesterol), which

delivers cholesterol to the blood vessel wall, is
recognized as a foreign substance and taken up
by macrophages when oxidized. Macrophages
that have taken up a large amount of oxidized
LDL become vacuolated (foam cells) and accu-
mulate in and around the vascular intima, result-
ing in atherosclerosis. If this condition occurs in
the coronary artery of the heart, the artery is
often occluded by thrombus formation, resulting
in myocardial infarction. Cholesterol levels, how-
ever, can be controlled by diets. Since rice is the
main staple of Japan, cholesterol levels are gener-
ally lower in the Japanese population than others.
It can be said that the long life expectancy of the
Japanese people is supported by their consump-
tion of rice. In France, where life expectancy is
the second to that of Japan, the incidence of myo-
cardial infarction is low despite high cholesterol
levels, as discussed later, probably because people
tend to consume antioxidant nutrients.

Mechanism of Longevity Based on
Nutrition

Nutrients for stroke prevention: Na, K, Na/K
The major underlying cause of hypertension, which
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Fig. 1 Salt and mortality from stroke (in men)
Relationship between mean 24-h urinary salt excretion and age-adjusted mortality
from stroke in the WHO-CARDIAC Study.
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can trigger stroke, and atherosclerosis, in which
cholesterol is also involved, is an excessive intake
of salt. If a large amount of sodium chloride is
ingested on a regular basis, sodium (Na) accumu-
lates in cells as they age. In some individuals who
have a genetic predisposition, Na accumulation
occurs more readily. Na accumulation in the cells
leads to water uptake, causing swelling of the
cells and hypertrophy of the vascular wall. When
this occurs, the intracellular content of ionized
calcium (Ca) increases through Na-Ca exchange,
causing blood vessel constriction and prolifera-
tion of vascular wall cells. Consequently, blood
vessels have a thick wall and a narrow lumen,
leading to increased peripheral vascular resist-
ance that results in hypertension. On the other
hand, fat and cholesterol absorbed from the
intestinal tract enter the blood via lymph fluid.
If there is excessive intake of sodium chloride,
the volume of lymph fluid increases, thereby
facilitating the absorption of cholesterol and fat
to induce atherosclerosis and obesity.

Thus, there is a distinct relationship between
salt intake and stroke, as proven by a positive cor-
relation found between 24-h urinary salt excretion

and age-adjusted mortality from stroke (Fig. 1).2–4

The average daily salt intake of Japanese people
is 11–13g. The results of the WHO-CARDIAC
Study suggest that salt intake decreased to 6–7g/
day may reduce mortality from stroke to nearly
zero. An analysis carried out in Japan also has
indicated that a decrease of 2g in daily salt intake
may prolong average life expectancy by one year.

In addition, the higher the intake of potassium
(K), the better the renal excretion of Na; this
helps to prevent hypertension and stroke.2–3 A
significant positive correlation has been shown
between the 24-h urinary Na/K ratio and age-
adjusted mortality from stroke in various regions
in the world.2–4 Increased intake of K causes a
decrease in the incidence of stroke. Frequent
ingestion of vegetables and fruits that are rich
in K and dietary fiber is also important in main-
taining vascular health because dietary fiber sup-
presses Na absorption from the intestinal tract.
Magnesium (Mg) and Ca, which are abundant
in dairy products, also prevent the adverse effects
of Na. It is also thought that soy and fish pro-
teins prevent the harm caused by the excessive
intake of salt because the urea produced as their
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Fig. 2 Serum cholesterol levels and mortality from myocardial infarction (in men)
Relationship between mean serum total cholesterol levels and age-adjusted mortality from
myocardial infarction in the WHO-CARDIAC Study.



20 JMAJ, January /February 2009 — Vol. 52, No. 1

metabolite helps in the urinary excretion of Na
from the kidneys.

Elucidation of the relationship between these
minerals and stroke has progressed in the experi-
mental setting following the development of
stroke-prone spontaneously hypertensive rats
(SHRSP).5–7 In actuality, in the Caucasus region,
home to many centenarians, people consume a lot
of vegetables and fruits even though salt intake is
high. Consumption of meat is about 1.5-fold
higher than that in Japan, but boiling meat, which
decreases the ingestion of fat, is commonly eaten.
This dietary habit is considered to reduce the
harm caused by Na and to prevent stroke, thereby
contributing to longevity.

Nutrient sources of longevity and
the prevention of myocardial infarction
“Moderate levels” of cholesterol
Figure 2 shows the relationship between serum
total cholesterol levels and age-adjusted mortal-
ity from myocardial infarction. When the serum
cholesterol level is high, the mortality of myo-
cardial infarction increases. However, when the
serum cholesterol level is low, stroke is more
likely to occur.2–4 Therefore, it can be said that
maintaining cholesterol at “moderate” levels (180–
200 mg/dl) makes an individual less susceptible

to the two major cardiovascular diseases, stroke
and myocardial infarction. Cholesterol levels as
measured in Okinawa, where people are known
to be the longest-lived in the world, are in this
“moderate” range. The Okinawan diet is ideal
from this point of view. This provides a clue to the
longevity of people throughout the world that
can be achieved through vascular health.
Suppression of oxidative stress
Since atherosclerosis is influenced by reactive
oxygen species oxidizing LDL cholesterol, anti-
oxidant nutrients suppress the aging of blood
vessels. Nitric oxide (NO) produced in the vascu-
lar endothelium causes blood vessels to dilate
and therefore less prone to thrombosis. Nitric
oxide loses this activity when oxidized, and
LDL cholesterol also serves as a cause of athero-
sclerosis when oxidized. Therefore, aggressive
ingestion of antioxidant nutrients may eliminate
reactive oxygen species. Antioxidant nutrients
including vitamins A, C, and E are contained in
a wide variety of foodstuffs, such as green and
yellow vegetables, fruit pigments, herbs and
spices, cereal, and pulses. These phytochemicals
include pigments of the anthocyanin family
present in grapes and prunes, catechin in tea,
isoflavones in soybeans, and sesaminol in sesame;
many phytochemicals are polyphenols.

Yamori Y
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Fig. 3 Isoflavone and mortality from myocardial infarction (in men)
Relationship between mean 24-h urinary isoflavone excretion and age-adjusted mortality
from myocardial infarction in the WHO-CARDIAC Study.
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The mortality from myocardial infarction is
relatively low in France despite generally high
serum cholesterol levels, as observed in Orleans
City. In contrast, in Stornoway, Scotland, people’s
cholesterol levels are lower than in Orleans, but
myocardial infarction is more common. Factors
common to areas characterized by low mortality
from myocardial infarction include low choles-
terol levels as well as high levels of vegetable
and fruit consumption that enable the adequate
ingestion of antioxidant nutrients.
Soy protein and isoflavones
In SHRSP rats, which are genetically prone to
develop stroke, the ingestion of soy protein
achieved better survival rates and prolongation
of average life span.5–7 This is because soy protein
strengthens the vascular wall, and urea produced
by metabolism of the protein promotes the uri-
nary excretion of sodium and thus attenuates
the development of hypertension. Soybeans also
contain other useful components, such as soy
oligosaccharides, which help intestinal bacteria
work effectively, soy saponins, which suppress the
generation of lipid peroxides, tocopherols, and
soy isoflavones, which currently are a focus of

attention.
Figure 3 shows the inverse correlation between

the age-adjusted mortality from myocardial infarc-
tion and the amount of isoflavones contained in
24-h urine samples collected in various parts of
the world, as demonstrated first in our study.4,8

The higher the amount of isoflavones in 24-h
urine, the lower the mortality from myocardial
infarction. Since the urinary isoflavone level is
positively correlated with soy intake, sufficient
ingestion of soybeans reduces the risk of myo-
cardial infarction. Soy protein adsorbs bile acids
made from cholesterol in the intestinal tract and
aids in its excretion as feces, leading to decreased
cholesterol levels. At the same time, soy isofla-
vones increase LDL receptors in the liver to
facilitate the hepatic processing of LDL choles-
terol into bile acids, thereby facilitating a further
decrease in serum LDL cholesterol levels. As a
result, the risk of myocardial infarction decreases.

When the relation with the mortality from
cancer was examined, the amount of soy isofla-
vones in 24-h urine was found to be inversely
correlated with the age-adjusted mortality from
breast cancer and prostate cancer. It is presumed
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Fig. 4 N-3 polyunsaturated fatty acid and mortality from myocardial infarction (in men)
Relationship between the mean ratio of n-3 polyunsaturated fatty acids to total fatty acids in plasma phospholipids
and the age-adjusted mortality from myocardial infarction in the WHO-CARDIAC Study.
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that the weak estrogen-like activity of isoflavones
is effective, and isoflavones decrease the risk of
breast cancer by occupying estrogen receptors.
In elderly Japanese-Americans living in Hawaii,
the bone density and the amount of isoflavones in
24-h urine were positively correlated. In an inter-
vention study using soy isoflavones in Japanese-
Brazilians, deoxypyridinoline, a marker of bone
resorption, was decreased. Based on these findings,
soy isoflavones are expected to prevent osteo-
porosis. Thus, soybean seems to be a promising
foodstuff that can prevent lifestyle-related dis-
eases and exert an anti-aging effect.4,8 In actuality,
as shown by the WHO-CARDIAC Study, cardio-
vascular disease and cancer are less frequent in
Guizhou Province of China, the place that seems
to be the origin of soy food culture and is still
associated with a high consumption of soy prod-
ucts. Similar to Okinawa, long-lived people are
also common in Guizhou.
Fish as a source of longevity
In Japan, there is concern that the westernization
of eating habits may increase mortality from
myocardial infarction. In the WHO-CARDIAC
Study, fatty acids in the phospholipids in the
blood were analyzed, and it was found that there
was a significant inverse correlation between
mortality from myocardial infarction and the
ratio of n-3 (�-3) polyunsaturated fatty acids to
total fatty acids (Fig. 4).2–4 It can be said that the
high consumption of fish and seafood rich in n-3

polyunsaturated fatty acids, such as DHA and
EPA, and the high consumption of �-linolenic acid
contained in soybeans lead to a decreased inci-
dence of myocardial infarction. When Japanese-
Brazilians who had low daily ingestion of fish
were given DHA 2g/day, blood pressure and
the atherosclerosis index (LDL/HDL ratio) were
shown to decrease. DHA is considered to be effec-
tive for the prevention of myocardial infarction
and stroke.

When a large amount of fish is ingested, tau-
rine is excreted in quantity into urine. Through
its sympatho-inhibitory effect, taurine attenuate
excessive blood pressure responses to stress in
both rats and humans. Another beneficial effect is
that taurine acts on cholesterol metabolism at the
gene level to increase bile production. Therefore,
high excretion of taurine is associated clearly with
lower mortality from myocardial infarction. DHA
is contained abundantly in fish that has blue-silver
skin such as mackerel, and taurine is contained
profusely in octopus, squid, and shellfish. Decreases
in the intake of fish and seafood lead to increased
risk of hypertension and hyperlipidemia and
exert an adverse effect on the aging of blood
vessels. Therefore, the ingestion of seafood as well
as soybeans is extremely important for longevity.
It can be concluded that the traditionally high
ingestion of both seafood and soybeans is sus-
taining the long life of Japanese people.
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Abstract
Since there has been no improvement in the current downward trend in Japan’s birth rate, the growing population
of potential patients with infertility is a significant social problem. Underlying the factors of infertility are psycho-
logical factors related to the current stress of modern-day society, sexually transmitted diseases, increased
smoking rates among young females, weight abnormalities such as obesity and underweight resulting from diet,
an age-related decrease in reproductive function resulting from late marriage and late childbearing (social
infertility), and increasing numbers of patients with polycystic ovary syndrome, endometriosis, or uterine myoma.
Eighty to 90% of these factors contributing to infertility are derived from personal lifestyle and are considered to
be preventable. On the other hand, 50–70% of recurrent pregnancy loss is of unknown cause, and currently there
are no established standard tests or treatment policies. However, it is important to carry out close systematic
investigation of the couple to determine the cause of infertility, including chromosomal or endocrine factors, blood
coagulation function, uterine deformity, autoimmune diseases, and infectious diseases. Treatment specific to the
cause should be provided to the patient, and the cause should be prevented if possible. It is proposed that, to
prevent infertility and recurrent pregnancy loss, males and females of reproductive age undergo regular check-
ups of reproductive function once a year. It is expected that this kind of effort may lead to improvement of the
downward trend in the birthrate.

Key words Infertility and recurrent pregnancy loss, Declining birth rate, Assisted reproductive technology,
Infertility prevention activities

probability of establishing pregnancy per repro-
ductive cycle among sexually mature couples
who wish to have a child is considered to be
20–25%. Of couples who want to have a child,
80% and 90% achieve pregnancy within a year
and within 2 years, respectively. In Japan, infer-
tility refers to the absence of pregnancy after
at least 2 years of normal sexual activity by a
couple that wants to achieve pregnancy. How-
ever, in western countries, infertility is defined
as a couple’s inability to conceive after one year
of regular sexual intercourse. Considering the
recent trends of late marriage, late childbearing,
and falling birthrates in Japan, the definition of
the inability to conceive after one year of sexual
life seems to be more appropriate.

*1 Chief Director, NPO Japan Reproductive Health Association, Tokyo, Japan (profhkubojp@yahoo.co.jp).
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.137, No.1, 2008,
pages 17–22).

Infertility/Recurrent Pregnancy Loss
and Declining Birth Rate

Infertility is decreased or complete lack of fecun-
dity due to impaired reproductive function, which
is essential for the continuation of life. Fecundity
is the ability to establish a clinical pregnancy
in the cycles of a couples’ reproductive activities.
In contrast, in cases of recurrent pregnancy loss,
fecundity is maintained, but fails to produce
newborns. Recurrent pregnancy loss includes
recurrent abortion (2 or more miscarriages) and
habitual abortion (3 or more miscarriages).

Although various fecundity curves in relation
to the age of females have been reported, the
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Infertility is regarded as a medical problem
if medical intervention is required to achieve
conception when an infertile couple wants to
have a child.

The population of individuals with potential
infertility is said to be 10–15% of the overall
population of reproductive age, yielding an esti-
mated 2,400,000 infertile individuals in Japan.
According to the American Society for Repro-
ductive Medicine (ASRM), there are 6,100,000
infertile individuals in the US. A World Health
Organization (WHO) survey of 7,273 couples
with infertility revealed that infertility was attrib-
utable to female factors alone in 41% cases, both
male and female factors in 24%, male factors
alone in 24%, and unknown causes in 11%.

Despite the fact that infertility is common
in both men and women, it differs from life-
threatening diseases including cancer or AIDS,
so no one worries about the possibility that he
or she may be infertile or makes an effort to pre-
vent infertility. The reason for this may be that,
even if the individual is infertile, various organs
of the cardiovascular system, alimentary system,
etc., which are important for the health and life
sustaining of the individual are normal and cause
no problems in daily living activities. Therefore,
individual patients generally do not recognize
abnormalities of the reproductive system until
they marry and attempt to conceive a child.

However, in Japan late marriage and late
childbearing have become increasingly common,
and thus more women tend to have the first child
in their early to late 30s, resulting in a situation in
which most women recognize their infertility and
recurrent pregnancy loss in their late 30s. Along
with aging, ovarian reserve decreases and abnor-
malities of the genital organs increase, making
infertility more intractable. Therefore, consider-
ing the current social situation of Japan, women
younger than 35 years who have failed to con-
ceive after one year of trying and those aged 35
years or older who have failed to conceive after
6 months of trying are likely to be infertile and
should undergo examination for infertility early,
regardless of the current definition of infertility.

In general, a healthy child can be expected
at delivery if a pregnancy has been established,
but unfortunately the rate of miscarriage is 34%
for women in their 40s and 18% for those in their
30s. In contrast, the corresponding rate is about
10% for women in their 20s.1 Thus, the proba-

bility of having a healthy newborn is related to
the maternal age, a phenomenon reportedly asso-
ciated with maternal age-related chromosomal
abnormality (aneuploid) of the fertilized egg.

On the other hand, recurrent pregnancy loss,
sometimes included in broadly defined infertility,
generally refers to the failure of having a child
because of recurrent abortion or stillbirth after
the establishment of pregnancy. This term is con-
sidered to be synonymous with habitual abortion.
Therefore, balanced chromosomal translocation,
autoimmune disease, and uterine malformation
of the parent, rather than accidental chromo-
somal abnormality of the fertilized egg, are known
to be causes. However, the cause of recurrent
pregnancy loss is unknown in most cases, and
thus has no strict medical definition. Recurrent
pregnancy loss is currently a syndrome covering
a wide spectrum of clinical conditions including
repeated intrauterine fetal death in or after the
second trimester.

Actual Status of Medical Care for
Infertility and Recurrent Pregnancy Loss

Assisted reproductive technology (ART) has
become much more common in Japan as well as
in other countries since the world’s first baby
conceived through in vitro fertilization was born
in the UK in 1978. ART is now commonly avail-
able in university hospitals and infertility clinics,
serving as a useful treatment for infertility in this
society with its decreasing numbers of children
and providing good steady results. Childbirth
by ART as a whole—including in vitro fertiliza-
tion and embryo transfer (IVF-ET)—has been
increasing year by year, and the number of ART-
related births is over 19,000 per year, and over
150,000 cumulatively (as of 2005).2 In addition, in
regard to male infertility factors such as severe
azoospermia and asthenozoospermia, medical
procedures for intractable male infertility have
been common since the development of the tech-
nique of intracytoplasmic sperm injection (ICSI).

On the other hand, high frequencies of bal-
anced chromosomal translocation among patients
with recurrent pregnancy loss have long been
reported. In translocation, chromosomes break
at two sites and switch positions when rearranged.
Since total gene dosage remains unchanged, with
all the necessary gene dosage being present, the
carrier of a balanced translocation is normal and
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has no difference in health from those without
translocation. However, when gametes (egg and
sperm) are formed, it is possible that the egg or
sperm may have an imbalance in the distribution
of genetic material, and the egg or sperm with the
translocational imbalance may abort spontane-
ously even if fertilized.

In this connection, preimplantation genetic
diagnosis (PGD) of patients with recurrent preg-
nancy loss is attracting attention these days.
Through this technique, one or two blastomeres
from each four- to eight-cell stage embryo obtained
through ART are submitted to karyotypic analy-
sis of chromosomes, and only the embryo with
normal or a balanced translocation is used for
transfer to prevent abortion. In Japan, the use
of PGD was discussed carefully because of the
concern that PGD of genetic disorders may be
related to the concept of eugenics, and the Japan
Society of Obstetrics and Gynecology has drawn
up a societal rule that PGD only be permitted on
a case-by-case basis under an approval system
limited to serious genetic disorders. However,
since 2006, PGD of fertilized eggs using ART has
begun to be reviewed and permitted for indi-
vidual cases to prevent recurrent pregnancy loss.
However, PGD of fertilized eggs still has many
problems including the presupposition that ART
be applied to females who are capable of achiev-
ing a natural pregnancy, and the lack of difference
between birth rates in cases of followed natural
pregnancy and those in cases of PGD.3

There are also issues of financial and psy-
chological burden on couples with infertility or
recurrent pregnancy loss, because ART is not
covered by health insurance. In actuality, there
are considerable differences in expenses borne
by patients among different institutions. Con-
sidering the context of these circumstances
around reproductive medicine and the future
means of practicing infertility treatment in a
society characterized by a declining birth rate,
it would appear meaningful to provide insurance
coverage of care for infertility and recurrent
pregnancy loss.

Epidemiology and Prevention of
Infertility and Recurrent Pregnancy Loss

In Japan, where there has been no reversal in the
declining birth rate, the tendency toward increas-
ing potential infertility factors is a major social

issue. Such factors include psychological factors
caused by the stresses of modern society, sexually
transmitted diseases, increased smoking rates
among young women, weight abnormalities such
as obesity and underweight, decreased repro-
ductive function resulting from late marriage
and late childbearing (social infertility), and
gynecologic disorders such as polycystic ovary
syndrome, endometriosis, and uterine myoma.
Of these infertility factors, 80–90% are related
to the individual’s lifestyle and thus considered
to be preventable (Table 1).

On the other hand, the cause remains unclear
in 50–70% of cases of recurrent pregnancy loss,
and there is no established standard examination
or any treatment policies. However, it is important
to carry out systematic testing of chromosomes,
endocrine factors, blood coagulation function,
uterine deformity, autoimmune diseases, and infec-

Table 1 Preventable infertility factors

• Lifestyle
Irregular lifestyle habits
Life environment, stress
Smoking, drinking
Obesity, underweight, diet
Pregnancy in adolescence, induced abortion
Favorite foods, regularly used drugs
Occupational diseases, environmental endocrine disrupters

• Lifestyle-related diseases
Metabolic syndrome
ED (erectile dysfunction), FSD (female sexual dysfunction)

• Endocrine and debilitating diseases
Polycystic ovary syndrome (insulin-resistant)
Endometriosis
Menstruation-related syndrome
Hypothalamic-pituitary-ovarian dysfunction
Autoimmune disease
Anemia

• Infectious diseases
STD (Chlamydia trachomatis, Neisseria gonorrhoea, etc.)
Pelvic infectious disease
Tuberculosis
Viral disease, febrile disease

• Iatrogenic infertility
Pelvic surgery
Radiotherapy and chemotherapy for malignant tumor
Asherman’s syndrome
Tubal interruption and vasoligation
Conization

• Social infertility
Aging, late marriage, late childbearing
No marriage, no childbearing
Sexless couples
Homosexuals
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tions in parents to elucidate the cause. Patients
should receive treatment specific to the cause, and
the cause, if preventable, should be eliminated.
The etiology and epidemiology of infertility and
preventive measures are described in the follow-
ing paragraphs.

Psychologic stress
Psychologic stress is defined as the perception
of a threat or obstacle. In the early phase of
stress, bodily systems increase their activities.
This increase in activities is further enhanced by
the excessive secretion of adrenaline from the
adrenal gland and sympathetic nervous system.
Therefore, acute stress is manifested as increased
heart rate, elevated blood pressure, increased
respiratory rate, perspiration, and cold sensa-
tion. However, conversely, chronic stress induces
depression and suppressed immune function.

Couples undergoing treatment for infertility
or recurrent pregnancy loss are under enormous
chronic stress. However, there are almost no
reports documenting the responsibility of stress
itself for inducing infertility or recurrent preg-
nancy loss. However, it has been reported that
high stress may cause impaired hormone pro-
duction, suppressed ovulation, spasmus of the
uterine tube, or defect in spermatogenesis result-
ing from pelvic circulatory disturbance.

It is also said that endometriosis, which is
related to infertility, has been increasing recently.
According to 1997 data from the then Ministry
of Health and Welfare, about 120,000 women
visited healthcare facilities because of endome-
triosis, and the number of patients as a whole was
estimated to be about 1,000,000. In particular,
endometriosis is more common in women in
their early 30s, with a reported prevalence rate of
one per 150, although the actual prevalence is
thought to be slightly higher. The cited causes of
endometriosis include a complex social life and
other stress factors. Disrupted hormone balance
due to these factors causes the suppression of
ovarian function. For instance, it is generally
considered that endometriosis is aggravated by
stress related to daily or social rhythms including
irregular eating and sleeping, busyness, or bore-
dom and interpersonal relationships. In addition,
the content of dioxin, an endocrine-disrupting
chemical, in breast milk in Japan is reportedly
10- to 200-fold higher than the European stan-
dard. It is speculated that various chemicals also

contribute to the occurrence of endometriosis.
There are various measures to prevent stress,

depending on the social environment of the indi-
vidual. However, in general, it is useful to abstain
from stimulants such as caffeine, and to be open
and emotionally available. Other methods include
exercise, yoga, and other hobbies to reduce stress,
consulting a psychologist or counselor to keep
peace of mind, and practicing religious devotion.

Habitual smoking
Although not widely known, habitual smoking
carries the risk of jeopardizing reproductive
function as well as inducing respiratory or circu-
latory disorders and cancers. Although smoking
has generally been decreasing in both men and
women in Japan in recent years, there is concern
that the percentage of smokers has been increas-
ing among young women who have not yet
reached sexual maturity, with the smoking rate
currently about 25% (1 out of 4 persons).

It is apparent from the results of studies that
smoking is injurious to ovarian function, and
the degree of damage is thought to depend on
the amount and duration of smoking. Nicotine,
tar, and other chemical substances contained in
tobacco suppress the production of estrogen and
other ovarian hormones related to ovulation, and
induce gene defects of the egg. This may acceler-
ate follicle atresia and result in early menopause.
The risk of early menopause occurring at the age
of 44 years or younger is about 2-fold higher in
women who smoke than in those who do not. It
has also been reported that not only smoking
but also secondhand smoking accelerates meno-
pause by about 2 years. When age is matched, the
prevalence of menopause is 10–20% higher in
females with smoking or secondhand smoking.
Damage from smoking may not be partly revers-
ible, but it is possible to halt further increases in
damage as a result of smoking cessation. Young
women who smoke may think that smoking is
trendy, looks nice, or will make them more slen-
der, and they may ruin their health as a result of
smoking. Although the responsibility for such
damage rests with the smokers themselves, warn-
ings should be given.

Among males, when benzopyrene (an ingre-
dient found in tobacco)-bound sperm DNA is
detected by staining, the score calculated from
the detection rate and concentration is signifi-
cantly higher in smokers. The score has been
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correlated with the concentration of cotinine (a
metabolite of nicotine in the body) in semen. In
smokers, the majority of sperm are benzopyrene-
bound, and these factors are considered to cause
fragmentation of sperm DNA, creating a factor
for infertility.

Weight factors
It has been pointed out that obesity or under-
weight is involved in about 12% of female cases
of infertility. Infertility risk is 2.7-fold higher in
obese women (body mass index [BMI]�30). A
similar trend is also observed in thin women. It
has been reported that obese women have lower
rates of egg collection and conception after any
infertility treatment including ART, and exhibit
higher rates of initial miscarriage.

The correlation between body weight and fer-
tility is mainly based on the fact that the exces-
sive estrogen produced in fat cells suppresses
the production of ovarian steroids. In obese
women, excessive estrogen causes a decrease
in the possibility of conception, almost as if it
were a contraceptive. Conversely, in thin women,
estrogen production in fat cells is insufficient,
causing irregular menstrual cycles and possibly
inducing early menopause. In any case, inade-
quate weight can lead to impaired ovulation and
irregular sexual menstrual cycles.

In men, obesity causes an increase in aromatase
activity in fat cells, inducing hyperestrogenism
and suppression of the hypothalamic-pituitary-
testicular system. This also causes hypoandro-
genism, resulting in suppressed spermatogenesis
and sexual function.

Sexually transmitted diseases (STDs)
Everyone recognizes the possibility of conception
when unprotected intercourse occurs. However,
it is not well known that the risk of contracting
an STD is increased if condoms are not used.
Contracting an STD is likely to damage future
fertility. STDs can be transmitted by unprotected
sexual contact, and epidemiologists consider that
one in three sexually active young people may
contract an STD by the age of 24 years. Common
STDs include chlamydia infection, gonorrhea,
syphilis, genital herpes, scabies, crab lice, and HIV.
Since these STD infections have few characteristic
symptoms, it is possible that patients are unaware
of their STD infection, and thus the disease may
become intractable and cause sequelae (e.g., infer-

tility) as well as causing secondary infections in
sexual partners.

Chlamydia infection, the main cause of salpin-
gitis and pelvic peritonitis, can induce infertility.
Chlamydia DNA is detected from the cervical
mucus in an average 29% (25–50%) of patients
with the above diseases.4 In recent years, STD
infections have also been increasing in Japan;
STD surveillance has found chlamydia infection
in 2–3% of subjects, and gonorrhea in 0.5–1.5%.
However, this chlamydia infection rate is based
only on hospital visitors. In a survey covering
3,190 randomly selected high school students (by
the Japanese Society for Sexually Transmitted
Diseases in 2004), the overall chlamydia infection
rate was 11.4% (7.3% for males and 13.9% for
females), with the highest rates by age being
8.6% and 23.5% for males and females, respec-
tively, at the age of 16 years.5

To prevent infertility, including cases from
STDs, it is useful to carry out annual screenings
for reproductive function in males and females
who have reached reproductive age. To achieve
the most accurate chlamydia examination, urine,
cervical mucus, or urethral mucus samples should
be used to detect antigens of Chlamydia tracho-
matis by the PCR or LCR technique. However,
in view of the necessary time and cost, it is useful
to measure the serum antibody titer for a screen-
ing test.

Aging (social infertility)
Social infertility cases related to late marriage
and late childbearing recently have been increas-
ing in Japan. About 20% of couples do not intend
to have their first child until at least age 35. How-
ever, it is biologically evident that reproductive
capacity decreases with age, and that decreased
chance of pregnancy is a physiologic change that
occurs with aging. However, hardly any women
are aware of the fact that the age-related decrease
in reproductive capacity begins in the late 20s.

Females have more than a million oocytes at
the time of birth. These oocytes gradually become
atretic follicles, and the number of oocytes
decreases to about 300,000 in puberty. During
the subsequent life of the woman, no eggs will
be regenerated. Therefore, the number of eggs
in a woman decreases steadily with aging. In
addition, aged eggs are associated with higher
frequencies of chromosomal abnormality (aneu-
ploid), and as a result, the infertility rate and

EPIDEMIOLOGY OF INFERTILITY AND RECURRENT PREGNANCY LOSS IN SOCIETY WITH FEWER CHILDREN
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miscarriage rate increase with aging. Although
the infertility rate remains less than 10% in women
under 30 years of age, problems in fertility occur
in 15% of them in their early 30s and in about
22% of them in their late 30s. It is thought that
after 40 years of age, about 30% of women have
no chance of natural pregnancy.6

However, the rate of aging in reproductive
function varies among different individuals. It is
therefore difficult to set criteria for evaluating
the annual changes in fertility of each woman.
It recently has become possible to estimate age-
related ovarian reserve by determining the levels
of FSH, basal E2, anti-Mullerian duct hormone
(AMH), and inhibin B on day 3 of the menstrual
cycle. If the ovarian reserve shows accelerated
aging as compared with the physical age, fertility

is considered to be decreased, encouraging early
childbearing and suggesting a poor prognosis for
infertility treatment. Social infertility due to aging
is a by-product of the modern gender-equal society.
It is important to consider the couple’s situation
in light of their work-life balance.

On the other hand, in men, the testes begin to
shrink and soften in the 40s, resulting in slightly
deteriorated spermatogenesis, decreased motility
of sperm, and increased numbers of sperm with
morphological or chromosomal abnormalities.
However, weakening of the reproductive and
sexual functions in men is not as rapid a change
as is menopause in women. If physically healthy,
men may have testes that maintain spermato-
genesis even into their 90s.
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Abstract
The three basic pillars of fertility treatment are the Timing Method, artificial insemination, and in vitro fertilization
(IVF). Intracytoplasmic sperm injection (ICSI) is an insemination option in cases where in vitro fertilization fails to
result in fertilization. Treatments appropriate to the infertility factors involved are selected and if the selected
treatment method fails to result in pregnancy, treatment is stepped-up. In 2005, some 19,112 infants were born
in Japan through IVF or ICSI infertility treatments—1.8% of total births. Assisted Reproductive Technology (ART)
has already become an indispensable treatment for infertility. However, ART does have limitations, and in
approximately 50% of cases pregnancy is not ultimately achieved despite repeated IVF or ICSI treatments. The
side-effects of ART include ovarian hyperstimulation syndrome (OHSS) and multiple pregnancy. Countermea-
sures against these side-effects are implemented, and they are controlled. An issue requiring consideration in the
performance of ART is genetic safety, such as the risk of infants being born with chromosomal and morphologic
abnormalities and the risk of spermatogenesis-related genetic abnormalities. Care also needs to be taken with
respect to epigenetic abnormalities resulting from in vitro manipulation of gametes and embryos.

Key words Assisted reproductive technology (ART), In vitro fertilization (IVF),
Intracytoplasmic sperm injection (ICSI)

by Palermo et al in 1992.2 The first successful
case of IVF involved fallopian tube factors due
to bilateral salpingo-oophorectomy—a case in
which pregnancy was impossible with conven-
tional infertility methods. Since then, IVF has
been performed when deemed applicable in cir-
cumstances such as those listed in Table 1. ICSI
is performed in cases where IVF has failed to
result in fertilization (Table 1). Accordingly, it
is easy to see that ART such as IVF and ICSI
plays an important role amongst the various fer-
tility treatments that are currently available. This
paper discusses the positioning of ART amongst
fertility treatments, as well as its performance
record, side-effects, and genetic safety.

*1 Professor and Director, Center for Infertility and IVF, International University of Health and Welfare Hospital, Nasushiobara, Japan
(kyana@iuhw.ac.jp).
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.137, No.1, 2008,
pages 31–34).

Introduction

Currently the main pillars of fertility treatment
are the Timing Method and Assisted Reproduc-
tive Technology (ART). ART usually refers to in
vitro fertilization and embryo transfer (IVF-ET,
IVF) and microinsemination, but in a broad
sense also includes artificial insemination with
husband’s semen (AIH).

There are several methods of microinsemi-
nation available, but currently the method with
the highest success rate, intracytoplasmic sperm
injection (ICSI), is selected and implemented.
Success (pregnancy/births) with IVF was reported
by Steptoe and Edwards in 1978,1 and with ICSI
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Positioning of ART amongst Fertility
Treatments

The three basic pillars of fertility treatment are
the Timing Method, artificial insemination, and
IVF. ICSI is regarded as an insemination option

(method of insemination) when IVF fails to result
in fertilization.

There is a diverse range of factors that cause
infertility; the basic process of selecting treat-
ments appropriate to each infertility factor is
shown in Fig. 1. Fallopian tube, immune, uterine,
ovulatory, unexplained, and male factors are all
given as causes of infertility, but in many actual
cases there are multiple causes, making thinking
more complicated.

Treatment methods for female infertility fac-
tors begin with the Timing Method, followed by
artificial insemination and IVF, in that order.
Treatments are selected in accordance with each
cause. For example, if the cause is fallopian tube
factors, although surgical treatment methods
such as salpingoplasty will be considered as far as
possible, depending on the damage to the fallo-
pian tubes it is possible that IVF will be chosen as
the initial treatment. In cases of ovulatory disor-

Table 1 Application of IVF and ICSI

Application of IVF
1. Fallopian tube infertility
2. Male factor infertility
3. Immune infertility
4. Unexplained infertility

Application of ICSI
1. Oligozospermia; asthenozoospermia
2. Failure to conceive through IVF
3. When testicular sperm extraction (TESE) has been

performed

Table 2 Number of births and cumulative number of births for each treatment method (2005)

Total number of Number of births Cumulative number
treatment cycles of births

Treatment using fresh embryos (ova) 42,822 6,706 75,711

Treatment using frozen embryos (ova)* 35,069 6,542 30,194

Treatment using ICSI 47,579 5,864 48,964

Total 125,470 19,112 154,869

* Combined total results for treatment using frozen and thawed embryos and frozen and thawed unfertilized ova.
 (Cited from the 2006 Report of the Ethics Committee and the Registry and Survey Sub-committee of the Japan Society of Obstetrics and
Gynecology. Journal of the Japan Society of Obstetrics and Gynecology. 2007;59:1717–1739.)

Immune infertility

Fallopian tube infertility

Unexplained infertility

Ovulatory infertility

Uterine infertility

Male factor infertility

Salpingoplasty

Induction of 
ovulation

Surgical 
treatment

Timing
Method

Drug/surgical treatment

Artificial 
insemination

IVF ICSI

Fig. 1 Fertility treatment process
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ders, the disorder is treated first using ovulation
inducing drugs and the Timing Method applied
when the problem has been resolved. However,
when such methods do not result in pregnancy,
artificial insemination is selected, and if artificial
insemination fails to result in pregnancy, IVF
becomes a candidate treatment.

Treatments for male infertility factors, depend-
ing on the results of sperm density and mobility
evaluations, may begin with the Timing Method
or artificial insemination or IVF, or directly with
ICSI. In the case that the selected treatment
method fails to result in pregnancy, treatment
is stepped-up. In 2005, some 19,112 births were
recorded for infants conceived through IVF
or ICSI (including frozen embryo transfer)
(Table 2).3 Since the total number of births in
2005 was 1,067,000, 1.8% of infants, or 1 in every
56 infants born, was conceived through ART.
It is a well-known fact that the percentage of
total births made up of ART-conceived infants
is increasing annually. At healthcare facilities
where ART is performed, 38.6% of pregnancies
have been conceived through ART (Ministry of
Health and Welfare Sciences Research 1999). An
infertility center was established 3 years ago in
the hospital which the author works for, 33.3%
of pregnancies have been conceived through
ART. From these figures it can clearly be under-

stood that ART is an important, essential, and
irreplaceable fertility treatment method.

Performance Results of ART

In order to perform IVF or ICSI in Japan, the
name of the facility and physician performing the
procedure are required to be registered with and
make reports to the Japan Society of Obstetrics
and Gynecology (JSOG), and the JSOG Ethics
Committee issues annual reports on the results
of ART. Table 3 shows the ART performance
results for 2005, the most recent report, which
I have adjusted for ease of understanding.3

IVF was planned for 42,685 cycles and ova
were actually collected in 40,334 cycles. The rate
of pregnancy per collected ovum was 22.0% and
the production rate for each transfer was 22.9%.
ICSI treatment was planned for 44,553 cycles and
ova were actually collected in 42,478 cycles; thus
the number of ICSI cases exceeds that of IVF
cases. The rate of pregnancy per collected ovum
was 17.7% and the production rate for each
transfer was 19.0%, slightly lower than the IVF
rates. Even in ICSI cases where non-ejaculated
sperm was used (sperm collected from the epid-
idymis or testes), ova were collected in 2,689
cycles and the rate of pregnancy per collected
ovum was 16.9%, with a production rate for each

Table 3 Performance of IVF and ICSI in 2006

IVF-ET
ICSI

Ejaculated sperm Non-ejaculated sperm

Total number of patients 30,426 28,252 1,911

Treatment cycle 42,685 44,553 2,802

Total number of ova collected 40,334 42,478 2,689

Number of transfers 29,232 28,895 1,900

Pregnancy rate per collected ovum (%) 22.0 17.7 16.9

Pregnancy rate per transfer (%) 30.4 26.0 23.9

Miscarriage rate per pregnancy (%) 21.3 22.2 21.6

Multiple gestation rate per pregnancy (%) 16.0 15.2 15.4

Rate of high-order multiple gestation per 6.6 5.6 7.1
multiple pregnancy (%)

Number of births 6,694 5,502 339

Production rate per transfer (%) 22.9 19.0 17.8

(Cited and adjusted from the 2006 Report of the Ethics Committee and the Registry and Survey Sub-committee of the Japan Society of Obstetrics
and Gynecology. Journal of the Japan Society of Obstetrics and Gynecology. 2007;59:1717–1739.)
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transfer of 17.8%—equivalent to performance
results using ejaculated sperm.

The pregnancy rates shown in Table 3 are the
rates for 1 treatment cycle. There are cases in
which pregnancy is achieved after multiple ART
treatment cycles, and looking at the cumulative
pregnancy rate for each number of times ART
was performed, pregnancy was achieved in 90%
of cases when ART was performed 5 times.4

Moreover, pregnancy was ultimately achieved in
50% of cases treated, with pregnancy extremely
difficult in the remaining 50% of cases, even
using ART. The United Kingdom’s Human
Fertilisation and Embryology Authority (2003)
has reported that pregnancy was achieved in
31,666 IVF/ICSI treatment cycles out of a total
of 156,454 treatment cycles, and 2.4% of these
were ectopic pregnancies.

Side-effects and Genetic Safety of ART

The main side-effects of IVF and ICSI are ova-
rian hyperstimulation syndrome (OHSS) and
multiple pregnancy.

OHSS
OHSS is one side-effect of administering ovula-
tion inducing drugs with the aim of collecting
multiple ova. Although the pathogenic mecha-
nisms are unclear, peritoneal and pleural effusion
may occur as a result of ovarian enlargement and
increased vascular permeability, accompanied
by abdominal pain, hemoconcentration, and
oliguria. OHSS can be easily diagnosed by the
presence of enlarged ovaries measuring more
than 7 cm in (longest) diameter, lower abdominal

pain, and symptom of dehydration. Cases tak-
ing a critical course due to thrombosis (multiple
organ thrombosis, mesenteric artery thrombosis,
cerebral thrombosis, etc.) have been reported.
Risk factors for OHSS include patient age of less
than 35 years, polycystic ovarian syndrome
(PCOS), thin physique, high serum estradiol
levels (�4,000 pg/ml), multiple secondary fol-
licles (12–14 mm), a “necklace sign” (multiple
small follicles on the ovarian cortex forming a
necklace-like ring observed using ultrasound),
and implementation of luteal maintenance
therapy by administering hCG. Moreover, in
the case that pregnancy occurs, OHSS can easily
increase in severity due to the effects of endog-
enous hCG. Occurrence rates are 10–60% for
mild cases of OHSS and 1–10% for medium
to severe cases requiring additional treatment
and hospitalization.

Multiple pregnancy
The occurrence of multiple pregnancies as a
result of ART depends on the number of embryos
that are transferred. Since the start of IVF in
Japan, the JSOG has limited the number of
embryos that can be transferred to three or less
(1996). Although many facilities today are
thought to limit the number of embryos trans-
ferred to 2 or less, multiple pregnancies occur
in 16% of ART pregnancies, a situation that
continues to place a burden on neonatal care,
especially NICU care, due to the increased risk
of miscarriage and stillbirth. The Japan Society
for Reproductive Medicine 2007 Guidelines limit
the number of embryos transferred to 2 or less
for women aged under 40, for whom the risk of
multiple pregnancy is high, and especially women
aged under 35, for whom the number of embryos
transferred is limited to 1 for first-time patients.

When IVF treatment first began, it was
reported that limiting the number of embryos
transferred lowered the pregnancy rate. Today,
however, with improvements in embryo incuba-
tion environments and incubation technologies,
the pregnancy rate is not lowered even if only
one embryo is transferred if good-quality embryos
are selected. The Blastocyst Transfer Method, in
which collected ova are cultivated for a longer
time and good-quality blastocysts selected for
embryo transfer, is a rational procedure in which
a single embryo is transferred (Fig. 2).

Fig. 2 Embryo at the blastocyst stage
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Genetic safety
As to the question of whether infants born
through ART have an increased number of chro-
mosomal abnormalities, there is no evidence of
this with IVF, but an increase in the occurrence of
sex chromosome abnormalities has been reported
for ICSI.5 An increased occurrence of congenital
abnormalities amongst infants born through ART
has also been reported (5.4% vs. 3.8%),6 and the
impact of factors such as the mother’s age and
multiple pregnancy must also be considered.

In cases of oligozospermia and azoosper-
mia, chromosomal abnormalities (Klinefelter
Syndrome) and the deletion of spermatogenesis-
related genes (DAZ genes, etc.) have been con-
firmed, and these abnormalities may be passed
onto male infants conceived through ICSI.

Safety of epigenetics
Epigenetics involves genome imprinting of
specified imprinting genes by influencing gene
expression without changing DNA base sequence.
This imprinting occurs through the methylation
of DNA cytosine as well as methylation and
acetylation of the nuclear protein histone.

In animal models, it was recently reported that
incubating mouse embryos in a culture solution

containing FCS (fetal calf serum) caused imprint-
ing gene abnormalities and delayed embryonic
development.7 In children born though ART
as well, the occurrence of disorders related to
epigenetic abnormalities [Beckwith-Wiedemann
Syndrome (BWS), Angelman Syndrome (AS),
retinoblastoma, etc.] has been reported.8,9 The re-
sults of a large-scale survey conducted in the
United Kingdom (including 213 BWS cases and
384 AS cases), indicate a relationship between
ART and the occurrence of BWS and AS.10

Conclusion

In 2005, more than 154,000 infants were born
through IVF and ICSI in Japan. IVF and ICSI
technologies have reached a generalized level
where they are widely known and performed, but
still not even the status of genetic risks is clearly
known. Furthermore, concerns about the risk of
epigenetic abnormalities have also surfaced, but
at this point in time it is nearly impossible to
analyze the factors involved in the occurrence
of epigenetic abnormalities. Many children have
been born through ART, and it is extremely
important that appropriate approaches be taken
and necessary treatments provided in order to
also protect such children.
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Abstract
A new healthcare service for the elderly began in Japan in 1983, with the national government subsidizing
screening for stomach and uterine cancer. Following this, government subsidies were also introduced for lung,
colon, and breast cancer screening. At that time, no other countries provided publicly funded cancer screening,
and cancer screening in Japan spread more widely than in any other country in the world. However, the
incorporation into general revenue of cancer screening costs in 1998 impacted cancer screening tremendously.
As funding for cancer screening becomes increasingly vague, the number of people undergoing screening has
diminished and concerns are held for the quality (accuracy) of screenings.

In contrast, in Europe and the Unites States, cancer screening systems were created as a national policy
beginning in the 1990s. Consequently, these screening systems are showing results. For example, in many
countries the screening rate for breast cancer has reached a level of 50% or higher, and the breast cancer
mortality rate has declined as a result. In contrast, the screening rate for breast cancer in Japan has remained
at around 10%, and the breast cancer mortality rate continues to increase.

In order to achieve two objectives—a significant increase in cancer screening rates and improvement of
quality control—I propose that health insurers provide cancer screening for insured people.
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increasingly vague, the number of people under-
going screening has diminished and concerns are
held for the quality (accuracy) of screenings.

In contrast, in Europe and the Unites States, can-
cer screening systems were created as a national
policy beginning in the 1990s. As a result, screen-
ing rates have increased dramatically and cancer
mortality rates have decreased. For example, the
screening rate (two-year rate) for breast cancer
amongst women age 50 or over in the United
States rose from 25% in 1987 to 51% in 1992, the
rate doubling in only 5 years, and the breast
cancer mortality rate has consequently begun to
decline. In contrast, the breast cancer mortality
rate continues to increase in Japan, where the
screening rate for breast cancer remains at
around 10%. Japan has fallen behind the rest of
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Introduction

The expression “the lost 10 years” may also be
applicable to caner screening in Japan. In the
past, Japan was a “cancer-screening superpower.”
Healthcare services for the elderly began in Japan
in 1983, with the national government subsidizing
screening for stomach and uterine cancer. Follow-
ing this, government subsidies were also intro-
duced for lung, colon, and breast cancer screening.
At that time, no other countries provided publicly
funded cancer screening, and Japan was the world
leader in cancer screening. However, the incorpo-
ration into general revenue of cancer screening
costs in 1998 impacted cancer screening tremen-
dously. As funding for cancer screening becomes
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the world.
This paper presents a comparison of Japan

and the United States and the United Kingdom
with regard to trends in cancer screening partici-
pation and accuracy control, and then discusses
strategies for taking back the “lost 10 years.”

Current Status of Trends in Cancer
Screening Participation

Trends in cancer screening participation in Japan
at present can be estimated from two surveys.
The first of these is the “Report on Community
Healthcare and Healthcare Services for the
Elderly” prepared by the Ministry of Health,
Labour and Welfare. Figure 1 shows trends in
the number of people screened for cancer since

the introduction of healthcare services for the
elderly based on this report. In 2005, the number
of people screened was 4.3 million for stomach
cancer, 3.4 million for uterine cancer, 7.5 million
for lung cancer, 2.3 million for breast cancer, and
6.6 million for colon cancer. Over the period
shown in the graph, the number of people screened
for stomach cancer remained at the same level,
but the number of people screened for colon
cancer increased. The number of people screened
for lung, breast, and uterine cancer peaked in
2003 and has since declined. This is thought to be
due to the expansion of intervals between screen-
ing for breast and uterine cancer in particular.

The other study is the “National Livelihood
Survey,” also conducted by the Ministry of Health,
Labour and Welfare. This survey targeted all

[Ministry of Health and Welfare: Report on Healthcare Services for the Elderly (until 1998)/Ministry of Health,
Labour and Welfare: Report on Community Healthcare and Healthcare Services for the Elderly (from 1999).]

Fig. 1 Trends in the number of cancer screening participants under health
services for the elderly
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Table 1 Number of people screened (rate) for each form of cancer

Male Female

Form of cancer Target age range Number of people Rate Number of people Rate
screened (10,000 people) (%) screened (10,000 people) (%)

Stomach cancer 40 years or above 863.9 26.6 792.0 21.6

Cervical cancer 20 years or above — — 1,055.7 19.7

Lung cancer 40 years or above 522.5 16.1 474.8 13.0

Breast cancer 30 years or above — — 823.1 18.0

Colon cancer 40 years or above 694.6 21.4 653.6 17.8

(Ministry of Health, Labour and Welfare: National Livelihood Survey 2004.)

CURRENT STATUS OF AND FUTURE OUTLOOK FOR CANCER SCREENING IN JAPAN
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households (approximately 280,000) and house-
hold members (approximately 750,000 people)
in approximately 5,000 areas selected randomly
from national census enumeration districts and
surveyed such items as status of subjective symp-
toms, treatment, and impact on everyday life.
As part of this survey, respondents were asked
about their participation in health checks (health
checkups and health examinations) and compre-
hensive medical examinations. The number of
people undergoing cancer screening nationwide
as estimated from the results of the National
Livelihood Survey 2004 is shown in Table 1. Note
that the National Livelihood Survey Report
records the number of people aged 20 years or
above who have been screened, but here the
range has been limited to the age group targeted
for cancer screening under healthcare services
for the elderly, showing the number of people
screened (percentage of population recorded
in the 2005 national census) and the screening
rate. Stomach cancer screenings had the highest
screening rate for both males and females. From
this table we can see that the number of peo-
ple screened for lung cancer is lower than that
recorded in the “Report on Healthcare Services
for the Elderly.”

In contrast, screening in the United States for
uterine cancer, breast cancer, and colon cancer is
widespread. As already mentioned, the screening
rate for breast cancer doubled in the 5 years since
1990. Behind this are such factors as the national
government making breast and uterine cancer
eligible for benefits under Medicare (public
medical insurance for the elderly), the national
government requiring private insurers to provide
the same benefits, and the public and private sec-
tors securing funds to enable uninsured people
to also undergo screening, as well as public and
private sector promotion of campaigns encourag-
ing screening. Moreover, both researchers and
administrators have been sensitive to trends, with
a paper expressing concern over the decrease in
the screening rate for breast cancer from 70% to
66% between 2000 and 2005 recently publishing
in Cancer.1

Status of Accuracy Control in Cancer
Screening

The best method of evaluating the accuracy
of cancer screening is to cross-check regional

cancer registration data against data on people
screened and calculate sensitivity (percentage
of cancer patients who were diagnosed through
screening as requiring further assessment) and
specificity (percentage of people who do not have
cancer who were diagnosed through screening
as not requiring further assessment). However,
this is difficult under the present circumstances,
and so the accuracy of cancer screening has to
be considered based on intermediate indicators
such as rate of requirement of further assessment
(recall rate) and cancer detection rate. Based
on the “Report on Healthcare Services for the
Elderly 1996,” prepared by the Ministry of
Health and Welfare, the author and colleagues
have reported wide variability between prefec-
tures with regard to recall rate, cancer detection
rate, and positive predictive value.2 For example,
there was an approximately three-fold difference
between the prefecture with the highest recall
rate (20.6%) and the prefecture with the lowest
rate (7.6%) for stomach cancer (national average:
13.3%). This difference was approximately seven-
fold for uterocervical cancer screening (highest
rate: 2.0%; lowest rate: 0.3%; average: 0.9%), 40-
fold for lung cancer screenings (highest rate:
7.9%; lowest rate: 0.2%; average: 2.7%), four-fold
for breast cancer screenings (highest rate: 7.0%;
lowest rate: 1.6%; average: 3.9%), and three-fold
for colon cancer screening (highest rate: 11.9%;
lowest rate: 4.3%; average: 7.5%).

Furthermore, the difference between the pre-
fecture with the highest and the prefecture with
the lowest cancer detection rate was approximately
eight-fold for stomach cancer screening (highest
rate: 0.25%; lowest rate: 0.03%; average: 0.15%),
four-fold for cervical cancer screening (highest
rate: 0.11%; lowest rate: 0.03%; average: 0.06%),
five-fold for lung cancer screening (highest rate:
0.10%; lowest rate: 0.02%; average: 0.05%), five-
fold for breast cancer screening (highest rate:
0.19%; lowest rate: 0.04%; average: 0.08%), and
four-fold for colon cancer screening (highest rate:
0.31%; lowest rate: 0.08%; average: 0.16%).

Moreover, a significant correlation between
recall rate and rate of cancer detection rate was
observed only for colon cancer screenings. For
other cancer screenings, cancer detection rate
did not necessarily increase when the recall rate
was high.

A little over 10 years have passed since this
survey was conducted. Osaka et al. carried out a
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survey of rates of requirement of further assess-
ment and rates of cancer discovery in cancer
screening in 2006 in 781 cities nationwide.3 The
results of this survey showed, for example, the
average recall rate for breast cancer screening was
8.6%, but there was a large difference between
cities, with rates ranging from 0% to 34%. More-
over, it was less than 1% in five cities and more
than 20% in 14 cities. The results for other cancer
screenings were similar, and the regional dis-
parities for rates of requirement of further assess-
ment and rates of cancer discovery have not
been resolved. In order to standardize the cancer
screening accuracy, it is necessary to clarify the
factors behind the regional disparity as well as
decide numerical targets for all quality indicators.

In Europe and North America, many coun-
tries have set numerical targets for recall rate,
cancer detection rate, and the percentage of
cancer detected at early stage. Examples of the
targets set by the United Kingdom are shown
in Table 2.4 Objectives, Criteria, Minimum Stan-
dards, and Targets are shown for 16 items. Table 2
shows only four of these items, but a range of
other items are also included, such as “To maxi-
mize the number of small invasive cancers (less
than 15 mm in diameter detected),” “To achieve
optimum image quality,” “To limit radiation dose,”
and “To minimize the number of cancers in the

women screened presenting between screening
episodes (author’s note: so-called “interval can-
cers,” or a type of false negative) to 1.2 per 1,000
women screened.” When breast cancer screening
is performed within the framework of the UK
National Health Service, all of these standards
must be met, and this is strictly monitored and
regulated by the central government.

Future Outlook: Cancer screening by
insurers

Summarizing the trends in Europe and the
United States over the past 10 years, screening
rates have increased dramatically due to the
implementation of cancer screening under health
insurance, and efforts have been made to con-
struct centralized screening accuracy control
systems and maintain quality. These measures
have produced remarkable results, with breast
cancer mortality rates decreasing, for example.

What can Japan learn from the successful
practices of the United States and Europe? The
author wishes to propose that health insurers
should provide cancer screenings for which
evidence has been established that screening
reduces mortality rates (or, at the very least,
make screening eligible for heath insurance
benefits) for the reason that cancer screening by

Table 2 Standards for mammography screening in the United Kingdom (extract)

Objective Criteria Minimum standard Target

1. To maximize the number The percentage of �70% of invited women 80%
of eligible women who eligiblbe women who to attend for screening
attend for screening attend for screening

2. To maximize the number (a) The rate of invasive Prevalent screen: �2.7 per 1,000 Prevalent screen: �3.6 per 1,000
of cancers detected cancers detected in Incident screen: �3.1 per 1,000 Incident screen: �4.2 per 1,000

eligible women invited
and screened

(b) The rate of cancers Prevalent screen: �0.4 per 1,000
detected which are Incident screen: �0.5 per 1,000
in situ carcinoma

7. To minimize the number The percentage of Prevalent screen: �10% Prevalent screen: �7%
of women screened who women who are Incident screen: �7% Incident screen: �5%
are referred for further referred for assessment
tests

9. To minimize the number The rate of benign Prevalent screen: �3.6 per 1,000 Prevalent screen: �1.8 per 1,000
of unnecessary operative surgical biopsies Incident screen: �2.0 per 1,000 Incident screen: �1.0 per 1,000
procedures (per 1,000)

[NHS Cancer Screening Programmes: Consolidated Guidance on Standards for the NHS Breast Screening Programme. NHSBSP Publication
No.60 (Version 2), 2005; 6–7.]

CURRENT STATUS OF AND FUTURE OUTLOOK FOR CANCER SCREENING IN JAPAN
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health calculated insurers can be expected to
have the following merits. Firstly, screening rates
can be accurately; and secondly, providing the
same benefits for screenings as those for specific
health examinations can add incentive for increas-
ing screening rates. These two merits would enable
the formulation and evaluation of appropriate
measures for increasing cancer screening rates
and effectively implementing cancer screening.

Thirdly, accuracy control would be dramati-
cally improved. By utilizing receipt information,
the incidence of further assessment and the details
of final diagnoses and treatments can be known
accurately and for minimum cost without prob-
lems related to personal information protection.
The identification of interval cancers (false nega-
tives) would also be possible. With an improve-
ment in cancer screening accuracy control, the

general public’s trust in the quality of screening
would also increase, and the screening rate would
rise even further. From 2008, all insurers are
required to provide specific health examinations
and specific health guidance against metabolic
syndrome. With the incidence of obesity and
diabetes continuing to increase, measures against
metabolic syndrome are certainly very important.
However, the author is not the only one to be
concerned about the fact that, of the numerous
other disease prevention measures that exist, it
is measures against metabolic syndrome that
currently stand out. Measures against cancer are
just as important as measures against metabolic
syndrome. Accordingly, the author proposes that
cancer screenings for which evidence has been
established that screening reduces mortality rates
should be provided by health insurers.
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Abstract
A comparison of breast cancer occurring in American and Japanese women reveals that both the incidence and
mortality rates are markedly higher in the US. However, both the age-adjusted incidence and mortality rates have
been increasing in Japan. On the other hand, in the US, where the age-adjusted incidence rate tended to increase
before the 1990s, the rate has tended to decline after reaching a peak in the late 1990s. The age-adjusted
mortality rate has also tended to decline since the 1980s in the US.

Risk factors for breast cancer include early menarche, late menopause, and late first delivery. The higher
frequencies of these risk factors in American women than in Japanese women may explain the higher incidence
and mortality rates of breast cancer in the US. The recent increase in the incidence and mortality rates of breast
cancer in Japan seems to be a reflection of a trend toward late marriage and declining birthrates in this country.
The recent decrease in the mortality rate from breast cancer in the US may be attributable to the spread of
screening by mammography and improved therapeutic modalities. Major risk factors for breast cancer are difficult
to control at the individual level, and effective prevention of the disease is unlikely. Improvement in the screening
rate will be necessary for achieving a decrease in the mortality from breast cancer.

Key words Mortality, Incidence, Risk factors

Descriptive Epidemiology

Number of new cases and incidence rate of
breast cancer
Information on cancer morbidity in Japan is
available from the Research Group for the
Population-Based Cancer Registry in Japan,
whereas that in the US is available from the
Surveillance Epidemiology and End Results
(SEER) and the National Program of Cancer
Registries (NPCR). However, it should be noted
that Japanese data include cases of carcinoma
in situ.

In 2001, there were 40,675 women with breast
cancer in Japan (ranking second among cancer
cases by site of cancer), accounting for 16.7%
of all cases of cancer. In 2002, the number of
American women with breast cancer was 168,632

*1 Center for Cancer Control and Information Service, National Cancer Center, Tokyo, Japan (ksaika@ncc.go.jp).
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.137, No.4, 2008,
pages 657–661).

Introduction

Although the incidence and mortality rates
of breast cancer among women in Japan are
lower than those in western countries, they have
been increasing recently. In Japan in 1994, the
age-adjusted breast cancer incidence rate ranked
first among cancer incidence rates by site of
cancer. Understanding the trends in the inci-
dence and mortality rates and established risk
factors for breast cancer, and considering Japan’s
differences from the US, where the incidence
and mortality rates have been decreasing, has
important implications for the future prevention
of breast cancer in Japan.
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(ranking first among cancer cases by site of can-
cer), accounting for 30.4% of all cases of cancer.

The age-adjusted incidence rate has been
increasing in Japan since 1975, with the 1985
model population being used as the reference
population. The incidence rate of breast cancer
was third highest (21.7 per 100,000 popula-
tion) among various cancers in 1975, following
stomach cancer and uterine cancer. After reach-
ing a peak (101.4 per 100,000 population) in 1999,
the incidence rate has been declining, showing
a figure of 89.8 per 100,000 population in 2004.

Figure 1 shows the number of new cases and
incidence rates by age group in Japan (2001) and
the US (2002). In both countries, the number of
new cases began to increase after the age of 20
years, reaching a peak at the age of 50–59 and
declining thereafter. Breast cancer was most fre-
quent in women 50–54 years of age in Japan,
whereas the corresponding age was 55–59 years

in the US. The incidence rate began to increase
after 20 years of age in both Japan and the US,
continuing to increase similarly until 45–49 years.
However, the incidence rate reached a peak
(133.7 per 100,000 population) at the age of 45–49
years in Japan, whereas there was a continuous
increase (446.8 per 100,000 population) until 75–79
years in the US.

Figure 2 shows the trend in the incidence rates
of breast cancer by age group at 10-year intervals.
In Japan, the peak incidence rate was found in
women aged 50–54 (59.8 per 100,000) in 1980,
and in those aged 45–49 (86.4 and 126.4 per
100,000 in 1990 and 2000, respectively). The peak
has been even more dramatic in recent years. In
addition, regardless of age group, the incidence
rate has been higher in recent years. In the US,
the incidence rate was higher in women of more
advanced age in 1980. The peak incidence rate
was found in women aged 80–84 (497.7 per
100,000) in 1990, and in those aged 75–79 (487.4
per 100,000) in 2000. Although there was a
marked increase in the incidence rate of breast
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Fig. 1 The number of breast cancer new cases and
incidence rates by age group in Japan (2001)
and the US (2002)
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Fig. 2 Breast cancer incidence rates by age group
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cancer from 1980 to 1990, no substantial changes
were noted from 1990 to 2000.

Trends in the number of deaths and
the mortality
Data on cancer mortality in Japan were obtained
from the Vital Statistics by the Ministry of Health,
Labor and Welfare, and data on cancer mortality
in the US were obtained from the Vital Statistics
of the United States.

In 2006, the number of breast cancer deaths
in Japan was 11,174 (ranking fourth by site of
cancer), accounting for 8.5% of all cancer deaths.
The number of cancer deaths in the US in 2004
was 40,954 (ranking second by site of cancer),
accounting for 15.3% of all cancer deaths, about
two-fold higher than in Japan. The age-adjusted
breast cancer mortality rate in Japan has tended
to increase since 1960; although the mortality
rate ranked fifth (5.1 per 100,000) in 1960, follow-
ing stomach cancer, uterine cancer, liver cancer,
and colorectal cancer. In 2006, it ranked third
(11.7 per 100,000) together with lung cancer,

following colorectal cancer and stomach cancer.
In the US, the breast cancer mortality rate was
ranked first (21–22 per 100,000) from 1960 to
1986, but it has dropped to second place since
1987, having been replaced by lung cancer, which
had increased rapidly.

Figure 3 shows the number of deaths and
mortality rates of breast cancer in Japan (in 2006)
and the US (in 2004) by age group. The number
of deaths began to increase in individuals after 30
years of age both in Japan and the US. Deaths
were most frequent in women aged 55–59 (1,897
individuals) in Japan. In contrast, in the US, a
peak was found in those aged 55–59 (4,282 indi-
viduals), but breast cancer deaths were most fre-
quent (5,986 individuals) in those aged 85 years
old or older. The mortality rate tended to be
higher with advancing age in both Japan and the
US, although there was a peak at age 60–64 in
Japan. Differences in the mortality rate between
Japan and the US were noteworthy in women
after 50 years of age.

Figure 4 presents breast cancer mortality rate
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Fig. 3 The number of breast cancer deaths and mortality
rates by age group in Japan (2006) and the US
(2004)
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Fig. 4 Breast cancer mortality rates by age group
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by age group at 10-year intervals. In Japan, the
mortality rates have been higher in more recent
years in all age groups. On the other hand, in the
US, although there were no marked changes in
the mortality rates in women aged 75 years or
older, the mortality rates tended to be lower in
2000 than in 1990 in all of the age groups from
20–74 years.

The proportions of particular age groups to
overall breast cancer deaths were influenced by
the increased population of elderly individuals
both in Japan and the US. Women in their 50s
and those aged 75 years or older accounted for
higher proportions among all patients who died
of breast cancer in Japan, whereas the group 75
years or older accounted for a higher proportion
in the US. The percentage of Japanese women in
the 50s remained at 25–30% during the period
from 1960 to 2006. Those aged 75 years or more
accounted for 12% in 1960, but increased to 24%
in 2006. In the US, the proportion of women
aged 75 years or older was 18.8% in 1960, and
increased to 37.2% in 2004.

Comparison of incidence and mortality
rates
Figure 5 shows the trends in the age-adjusted
breast cancer incidence and mortality rates in
Japan and the US (the reference population is

world population). Although both breast cancer
incidence and mortality rates among Japanese
women have been tending to increase, the inci-
dence/mortality ratio increased from 3.4 in 1975
to 4.2 in 2001. In the US, although the mortality
rate declined after 1990, and the incidence rate has
decreased since 2000, the incidence/mortality
ratio increased from 2.9 in 1973 to 4.8 in 2004.

Survival rate
According to data on survival from population-
based cancer registries in Japan, the 5-year rela-
tive survival rate for women with breast cancer
diagnosed from 1993 to 1996 was 83.1%.1 On the
other hand, according to the SEER database
in the US, the 5-year relative survival rate for
patients diagnosed from 1993 to 1995 was 86.6%.

Risk Factors

Reproductive factors
Estrogen plays an important role in the develop-
ment of breast cancer. Many of the established
risk factors for breast cancer are known to influ-
ence endogenous estrogen levels. It is apparent
that prolonged exposure to estrogen increases
the risk of breast cancer, as in cases of early me-
narche, late menopause, late first delivery, low
parity, and absence of breast-feeding.2,3
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*Including carcinoma in situ.

Fig. 5 Trends in the age-adjusted breast cancer mortality and incidence rates (age adjusted
for world population)
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Exogenous hormones
Although it is apparent that postmenopausal
hormone replacement therapy increases the
risk of breast cancer, most previous studies have
focused on estrogen-progestin combined therapy.
No consistent results have been obtained from
reports on estrogen-only therapy. High postmeno-
pausal blood estrogen levels and high premeno-
pausal blood IGF-I levels are also established
risk factors.2

In regard to oral contraceptives, it has been
reported that the rate of oral contraceptive use
and the risk of developing breast cancer are
higher among Japanese and other Asian immi-
grants in the US than among women in their
home countries.4 However, a relation between
the use of oral contraceptives and the increased
risk of breast cancer has not been established.

Nutritional factors and physical activity
While attention has been given to fat, fiber, fruits
and vegetables, and soy isoflavones as possible
prophylactic factors for breast cancer, only alco-
hol is a clearly established risk factor for pre-
menopausal breast cancer. For postmenopausal
breast cancer, fat as well as alcohol are regarded
as established risk factors.4

Physical activity may be associated with a
reduction in the risk of postmenopausal breast
cancer.4

Anthropometric factors
Being tall and postmenopausal obesity are estab-
lished risk factors. However, it has been reported
that obesity is associated with a reduced risk in
premenopausal women.4

Genetic and familial susceptibility
A family history of breast cancer in a first-degree
relative is an established risk factor, and BRCA1
and BRCA2 are known to be the responsible
genes. However, BRCA abnormality may not
be the only cause of familial breast cancer; it is
possible that environmental factors in the family
are involved.

Prevention

It is difficult to modify such risk factors as repro-
ductive factors, genetic and familial susceptibility
of breast cancer, for the purpose of preventing

breast cancer. However, it is possible to cut down
on alcohol consumption or to exercise regularly.
Early detection of breast cancer by mammo-
graphic screening also helps reduce deaths from
breast cancer.

Differences between Japan and the US
as Related to Risk Factors

Both the incidence and mortality rates of breast
cancer are considerably lower in Japan than
in the US. This may be explained by the higher
proportion of obese people in the US than in
Japan and differences between people in the two
countries in eating habits, physical features, age
at menarche, and reproductive history.

The age-adjusted incidence rates in the US
had been increasing until 2000, partly because
mammographic screening became widespread
in the 1980s. It is reported that the percentage
of women aged 40 years of age or over who
received screening within the previous 2 years
was 29.1% in 1987, but increased to 70.1% in
2000.5 Improved therapeutic efficacy may be
involved in the decrease in the mortality rate in
the US after 1990, because there was improve-
ment in survival rates in addition to the benefit of
early detection by screening and early treatment
after screening. In recent years, tamoxifen has
been widely used since its efficacy as an agent for
postoperative chemotherapy was demonstrated.
The decrease in the age-adjusted incidence rates
after 2000 in the US may be partially attributable
to a decrease in women who were receiving post-
operative hormone replacement therapy, a risk
factor for breast cancer.6

In contrast to the decrease in the incidence
and mortality rates in the US, both the incidence
and mortality rates have been increasing in Japan.
This may be explained by an increased popula-
tion of women at risk of breast cancer due to an
overall tendency to late marriage and declining
birthrates as well as changes in the lifestyle and
physical features of the Japanese people. A clini-
cal breast physical examination had been carried
out in women aged 30 years or more as a part of
the cancer screening based on the Health and
Medical Services Laws for the aged since 1987.
Mammography began to be used for women
aged 50 years or more in 2000, and for those aged
40 or more in 2005. The screening rate, however,
was 12.4% for breast cancer screenings conducted

EPIDEMIOLOGY OF BREAST CANCER IN JAPAN AND THE US
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by municipal governments in 2002, with the
mammographic screening rate as low as 2.1%,7

showing hardly any influence on the incidence
rate or mortality rate. The breast cancer screen-
ing rate increased to 17.6% in 2005,8 and it is
expected that, if the screening rate continues to
increase, it may lead to a reduction in the breast
cancer mortality rate.

Breast Cancer in Men

The crude mortality rate of breast cancer in men
was 0.2 (per 100,000 population) in Japan in 2006,
and 0.3 (per 100,000 population) in the US in
2004. The mortality rates were 85- to 90-fold
higher in women than in men in both Japan and
the US. Risk factors of breast cancer in men are
also unclear.

Conclusion

The increase in the breast cancer incidence and
mortality rates in Japan may be attributable to
changes in eating habits and physical features,
the tendency to marry late, and decreased birth-
rates. On the other hand, the recent decrease in
the breast cancer mortality rate in the US may be
due to early detection of the disease by mammo-
graphic screening, implementation of early treat-
ment, and the efficacy of tamoxifen therapy. To
decrease the breast cancer incidence rate, it is
important to modify lifestyle, e.g., to decrease
alcohol consumption and to practice adequate
exercise. To increase the screening rate is impor-
tant in decreasing the mortality rate.
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Abstract
In cancer screening, it is essential to undertake effective screening with appropriate methodology. Effective
screening should be supported by evidence of a reduced mortality rate. At present, mammography is the only
method for breast cancer screening that has such evidence. However, mammography does not achieve sufficient
screening accuracy in breasts with high mammary gland density. Dense breasts are common at ages below 50
and are more common in Japanese populations than in Western populations.

As ultrasonography achieves better accuracy in breast cancer detection even in dense breasts, attempts to
use it in screening have started. However, the specifications for ultrasound equipment and the procedures for
examination and image reading have not been standardized, and the effectiveness has not been verified.

The government therefore started the Japan Strategic Anti-cancer Randomized Trial (J-START) (http://www.
j-start.org/), which is a controlled study to evaluate the effectiveness of ultrasound breast cancer screening
conducted as a project in the Third-term Comprehensive Strategy for Cancer Control under the Basic Act for Anti-
cancer Measures. This study makes a randomized comparison between 2 groups of women aged 40–49, 50,000
persons in each arm, who are screened using either combined screening with mammography and ultrasonogra-
phy (intervention group) or mammography alone (control group), and evaluates the sensitivity and specificity as
the primary endpoint and the accumulated incidence rate of advanced breast cancer as the secondary endpoint.
J-START has been registered on the University Hospital Medical Information Network, ID: UMIN000000757.
Although the outcome of cancer screening is reduction of the mortality rate, the planned study period (April 2006
to March 2011) is too short to confirm the results in this aspect, and we are investigating how to make evaluation
possible in the future.

This study is particularly important because breast cancer screening at ages 40–49 is challenging not only
in Asia but also in Western countries.

Key words Breast cancer screening, Mammography, Ultrasonography, Randomized controlled trial,
Effectiveness evaluation

to halt and reverse the steady increase in breast
cancer. The Basic Plan for the Promotion of Anti-
cancer Measures under the Cancer Control Act,
implemented in April 2007, has set a target of
achieving a 10% decrease in the cancer mortality
rate within 10 years. The Cancer Control Act also
provides for the promotion of studies that may
contribute to the reduction of mortality rate.1

*1 Surgical Oncology, Graduate School of Medicine, Tohoku University, Sendai, Japan (noriakio@mail.tains.tohoku.ac.jp).
*2 Professor, *3 Lecturer, *4 Assistant Professor, *5 Assistant Manager, Strategic Outcome Research Program for Cancer Control, Ministry of
Health, Labour and Welfare Commission, Japan Cancer Society, Tokyo, Japan, *6 Associate Professor.
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.137, No.4, 2008,
pages 663–666).

Introduction

Japan’s fight against cancer under the Third-term
Comprehensive Strategy for Cancer Control aims
at a dramatic reduction in cancer morbidity and
mortality rates. To succeed, the Comprehensive
Strategy requires the establishment of measures
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Effective Screening with Appropriate
Methodology

As mentioned in the WHO guidelines, “population-
based cancer screening” conducted as a public
health program should be undertaken only when
there is evidence of the effectiveness in reducing
the mortality rate.2,3 In the case of breast cancer
screening, mammography is the only method
supported by evidence, which is based on ran-
domized controlled trials (RCTs) conducted in
Western countries.4–9 However, the effectiveness
of mammography is limited to individuals aged
50 or more, and opinions vary regarding its value
for individuals at ages up to 49.9–12

To reduce cancer mortality rate, it is essential
to undertake effective screening with appropri-
ate methodology. The appropriate methodology
means the complete implementation of quality
control (cancer screening program evaluation).
The Study Group on Cancer Screening Program
Evaluation in the Ministry of Health, Labour and
Welfare (MHLW) has discussed the evaluation
indices from the aspect of technology and mecha-
nisms, those regarding the program implemen-
tation process, and the outcome index. (http://
www.mhlw.go.jp/shingi/2008/03/s0301-4.html,
http://www.mhlw.go.jp/shingi/2008/03/dl/s0301-
4a.pdf) (in Japanese)

For evidence of the effectiveness of mammog-
raphy in reducing the mortality rate, we need to
depend on the results of RCTs conducted in
Western countries. However, mammography is
less effective at ages 40–49 than at ages over 50,10

and the results of RCTs in Western countries may

not be directly applicable to Japanese popula-
tions. While mammography is suitable to detect
tumors in relatively fatty or atrophied mammary
glands, it is the low sensitivity to breast cancer in
dense breasts at ages 40–49,13 when the rate
among Japanese women peaks.14 Dense breasts
are common at ages below 50, and are more com-
mon in Japanese populations than in Western
populations.15 The incidence rate of breast cancer
peaks at ages 40–49 in Japan, in contrast to 70–79
in Western countries, and hence screening using
mammography alone is not expected to be suf-
ficiently effective.16,17 There is an urgent need to
develop a screening method other than mammog-
raphy and evaluate its effectiveness in women
ages 40–49.

Mammography Is the Only
Evidence-based Method for Breast
Cancer Screening

Mammography is the standard method for breast
cancer screening at the present. Based on the
interim report (Table 1) of the MHLW Study
Group on Cancer Screening, the government
revised part of the Guidelines for Health Edu-
cation Focusing on Cancer Prevention and the
Implementation of Cancer Screening (Notifica-
tion No. 0427001 of the Division of the Health for
the Elderly, Health and Welfare Bureau for the
Elderly, April 2004). In essence, this revision pro-
vides that (1) mammography screening should be
the standard practice, (2) screening should cover
persons aged 40 or more, (3) screening intervals
should be 2 years, and (4) further research and
study on ultrasound screening should be promoted.

Table 1 Recommendations concerning breast cancer screening

Breast Cancer Screening

(1) Screening Method
• Mammography should be the standard method. Inspection and palpation may be used in parallel for
the time being, considering the age-related variation in mammary gland density and the development
of the system to support mammography screening.

(2) Target Age
• Screening should cover individuals aged 40 years or more.
• Further survey and study should be continued regarding inspection and palpation screening and
ultrasound screening at ages 30–39.

(3) Screening Intervals
• Screening intervals should be once in every 2 years.

(On the Revision of Breast Cancer Screening and Cervical Cancer Screening Based on the Elderly Health Program.
The Interim Report of the Cancer Screening Study Group, MHLW, March 2004.)
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CURRENT STATUS AND PROBLEMS OF BREAST CANCER SCREENING

The government is promoting evidence-based
cancer control measures. In this approach,
“population-based” cancer screening conducted
by municipalities must satisfy the important
requirements that (1) the screening method is
effective (there is evidence of effectiveness in
reducing the mortality rate) and (2) quality con-
trol (cancer screening program evaluation) is
practiced appropriately.19 Effective cancer screen-
ing is defined primarily based on whether there is
the evidence of effectiveness in reducing the can-
cer mortality rate, considering not only the data
in Japan but also the evaluation and practice in
other countries.

Is Ultrasound for Breast Cancer
Screening Effective?

The screening accuracy of mammography is poor

for breasts with high mammary gland density.
Dense breasts are common at ages below 50 and
are more common in Japanese populations than
in Western populations. On the other hand, ultra-
sonography achieves better accuracy in breast
cancer detection in dense breasts. Attempts to
use it in breast cancer screening have started, and
the combined use of mammography and ultra-
sonography at ages 40–49 has been reported to
improve the breast cancer detection rate.20–21

However, the specifications for equipment and
the procedures for examination and image read-
ing have not been standardized, and the accuracy
of ultrasound screening and its effectiveness
in reducing the mortality rate have not been
proven. The government therefore started the
Japan Strategic Anti-cancer Randomized Trial
(J-START) as a strategic outcome study (a project
in the Third-term Comprehensive Strategy for

Background
1. Breast cancer mortalities are increasing rapidly in Japan.
2. Breast cancer develops most frequently at ages 40–49 and dense breasts are

common in Japanese populations.
3. Mammography does not achieve sufficient accuracy in dense breasts, and is not

expected to lower mortality rate.
4. Breast cancer screening using ultrasonography has not been standardized.
5. The effectiveness of ultrasound screening in reducing breast cancer mortality rate

has not been demonstrated.

1. Standardization and popularization of breast cancer screening with ultrasound
(1) Development of guidelines for breast cancer screening with ultrasound
(2) Training workshops on breast ultrasonography

2. Execution of randomized controlled trial
(1) Subjects: Women aged 40–49, 50,000 in each arm, 100,000 persons in total
(2) Method: Randomized controlled trial (RCT)

Mammography�Ultrasonography (intervention group)
vs. Mammography alone (control group)

(3) Outcomes:
Primary endpoint: Screening accuracy (sensitivity, specificity)
Secondary endpoint: Accumulated incidence rate of advanced breast cancer

Reduction of breast cancer mortality rate

[Randomized Controlled Trial on Effectiveness of Ultrasonography in Breast Cancer Screening (J-START), a
study project in the MHLW scientific research grant program and the Third-term Comprehensive Strategy for
Cancer Control]

Fig. 1 Promotion of large-scale clinical trial (randomized controlled trial; RCT) for
the founding of evidence-based medicine (EBM)
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Cancer Control). This study evaluates the accu-
racy and effectiveness of breast cancer screening
targeted at women aged 40–49, comparing the
combined screening with mammography and
ultrasonography (intervention group) and mam-
mography alone (control group). With the target
number of study subjects being 100,000 persons
in total, 50,000 persons in each arm, it is an
unprecedentedly large-scale clinical trial in Japan
(Fig. 1) (http://www.j-start.org/) (in Japanese).

Regarding ultrasound for breast cancer
screening, the interim report of the MHLW Study
Group on Cancer Screening recognized the
usefulness of ultrasonography as a test method
for the clinical diagnosis of breast cancer, but it
pointed out the lack of documented evidence
supporting the effectiveness of ultrasound screen-
ing in reducing the breast cancer mortality rate,
and therefore made the following 2 recommen-
dations: (1) It is necessary to verify the effective-
ness of ultrasound for breast cancer screening, to
standardize equipment and image capturing/
reading procedures, and to establish diagnostic
criteria as the basis for screening; and (2) the
possibility of ultrasonography should be pursued
for use in the screening of women with dense
breasts, where mammography is not effective in
visualizing lesions.18

In this context, implementation of the Ran-
domized Controlled Trial on Breast Cancer
Screening with ultrasound was proposed in the
2005 report of the Study Concerning the Planning
of the Strategic Outcome (Principal Researcher:
Kiyoshi Kurokawa).23 This report pronounced
the stance of strongly promoting strategic out-
come study for cancer control in Japan, stating
that “Japan should not remain in a state where
randomized controlled trials are impossible.”

The Need for Study to Demonstrate
Evidence

The Basic Plan for Promotion of Anti-cancer
Measures defined by the national government
spelled out the goal of improving the effective-
ness of cancer screening based on the latest scien-
tific achievements for the purpose of promoting
cancer research and expanding the availability of
high-quality cancer therapies across the country.
The only method for breast cancer screening sup-
ported by evidence at present is mammography,
and this method is expected to have sufficient

effectiveness only in women aged 50 and older.13

Furthermore, it was 30 years ago when the RCTs
demonstrating the effectiveness of mammogra-
phy screening in reducing mortality rate were
conducted, the era of 1970s. Breast cancer screen-
ing with ultrasound is a method that was first
attempted in Japan. The evidence of its effective-
ness should be developed in Japan and shared
with the rest of the world.

Why is a controlled trial needed in the process
of confirming the effectiveness of cancer screening?
There are merits and demerits to cancer screen-
ing. Potential demerits include the unnecessary
mental anxiety due to the increased percentage
of persons referred for detailed examinations, the
risk of malpractice resulting from excessive diag-
nosis and excessive treatment, and the increase
in medical expenditure. On the other hand, if
we consider that a merit is measured by a screen-
ing outcome index, the only merit is the effect to
reduce the mortality rate. We may even consider
that everything other than the effect to reduce
the mortality rate is a demerit of cancer screen-
ing. Non-controlled trials are affected by many
confounding factors and it is impossible to inter-
pret accurately the test results from such trials.
Conducting an RCT is the most appropriate way
to make scientific analysis and verification of
the effectiveness of ultrasound for breast cancer
screening.

However, Japan lacks experience in conduct-
ing large-scale RCTs in this field, and there will
be many challenges in the process of executing
the study. To be able to provide appropriate medi-
cal care based on scientific knowledge, as required
by the Basic Act for Anti-cancer Measures, we
first need to verify the scientific foundation of
screening methods.

In J-START, the primary endpoint is the inter-
group comparison of the sensitivity/specificity
and detection rate, and the secondary endpoint is
the inter-group comparison of the accumulated
incidence rate of advanced breast cancer during
the follow-up period. The most important index
in the evaluation of the effectiveness of cancer
screening is the mortality rate from the cancer in
question in the target population. However, in
view of the natural history of breast cancer, the
4-year period scheduled in the strategic study is
too short to observe a significant inter-group dif-
ference. It is necessary to have a system in which
the long-term follow-up of the survival status of

Ohuchi N, et al.
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individuals in both arms may be continued after
the completion of the strategic study.

Future Directions of Breast Cancer
Screening

The research and development of effective meth-
ods for breast cancer screening make important
contribution to society, leading to the reduction
of the cancer mortality rate in future generations.
Breast cancer is rapidly increasing also in Asian

countries, and the characteristics of this disease
in these countries are similar to those in Japanese
populations. Therefore, the effort of Japan to
establish evidence of ultrasound screening is
important in the context of international contri-
bution focusing on Asia. Western countries are
also looking for better ways to conduct breast
cancer screening at ages 40–49, and this also
emphasizes the importance of J-START, which
is a large-scale RCT to evaluate the effectiveness
of ultrasound for breast cancer screening.
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late 1980s to the early 1990s. Later, the rates
decreased rapidly, as the focus on asthma treat-
ment shifted from the treatment of asthma attacks
to long-term control to prevent or reduce attacks.
The mortality rate in 2006 was 0.15 per 100,000 in
the 5–34 year age group population (Fig. 2).
While it was 0.04 among children (age 5–14), 5 to
8 deaths are recorded annually in the 0–4 year
age group. In 2006, 2,770 persons at all ages died
from asthma (cf. the total population of Japan:
126,154,000), including 2,376 persons (86%) aged
65 or older. We still need to address the difficulty
in the diagnosis and treatment of asthma at ages
from 0 to 4 years, as well as the complication with
chronic obstructive pulmonary disease (COPD)
and the difficulty in differential diagnosis at ages
above 65.3

Long-term Control of Asthma (Table 1)

The therapy for the long-term control of asthma
is composed basically of using inhaled cortico-
steroid (ICS) as the first-choice drug. Because
the patients in Japan tend to prefer oral medica-
tions and transdermal patches to inhaled agents,
leukotriene receptor antagonist (LTRA) is often
used in combination with ICS, or used singly in
intermittent to mild persistent asthma.

The regimens for children are defined for the
3 age groups of infants (age 0–1), toddlers (age
2–5), and schoolchildren (age 6–15), while those
for adults are not subdivided into further age
groups. The Japanese guidelines, as compared
with GINA4 and EPR-3,5 are characterized by
the preferred use of SRT in adults and LTRA
in children, as well as the approximately 50%
reduced dose of ICS in children and the use of
patched �2 agonists in infants and toddlers.6

Introduction

The treatment and management of asthma in
Japan have made remarkable progress in the
past 10–15 years. The objective evidence of this
progress is clearly seen in the decrease in deaths
from asthma and the decrease in hospital admis-
sions for asthmatic attacks, which have been
supported by the development of the Japanese
guidelines for the treatment and management of
asthma, first published in 1993 and periodically
revised thereafter incorporating up-to-date infor-
mation. The following outlines the situation of
asthma in Japan.

Prevalence Rate of Asthma (Fig. 1)

The prevalence rate of asthma among elementary
school children (age 6–12), assessed in the same
geographical area using the same method, has
increased 2.1 times in 20 years from 3.17% (3.83%
for males and 2.49% for females; 55,388 subjects)
in 1982 to 4.58% (5.61% for males and 3.53% for
females; 45,674 subjects) in 1992 to 6.14% (7.59%
for males and 4.66% for females; 36,228 subjects)
in 2002 (Fig. 1).1 The data for asthma symptoms
in Japan from the International Study of Asthma
and Allergies in Childhood (ISAAC) show that
the prevalence in the 6–7 year age group increased
from 17.3% in 1995 to 17.9% in 2002, and that in
the 13–14 year age group decreased from 13.4%
in 1995 to 13.0% in 2002.2

Trends in Asthma Mortality (Fig. 2)

Japan experienced two epidemics of deaths from
asthma, one in the 1960s and the other from the
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Fig. 1 Prevalence rate of bronchial asthma in Western
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Fig. 2 Asthma mortality in the 5–34 age group in Japan
during 1950–2006

Table 1-1 Recommended medication by level of
severity: adults

Level of severity
Daily controller Other treatment

medications options

Step 1 ICS
Intermittent (low dose)

or
SRT
or
LTRA
or
DSCG

Step 2 ICS �SRT
Mild persistent (low dose) or

LTRA
or
LABA

Step 3 ICS
Moderate persistent (medium dose)

�SRT
and/or
LTRA
and/or
LABA

Step 4 ICS Steroids
Severe persistent (high dose) (oral)

�SRT
and LTRA
and LABA

ICS: inhaled corticosteroid, SRT: sustained release theophylline,
LTRA: leukotriene receptor antagonist, LABA: long acting � agonist,
DSCG: disodium cromoglycate.

Table 1-2 Recommended medication by level of
severity: child (2–5ys, 6–15ys)

Level of severity
Daily controller Other treatment

medications options

Step 1 DSCG
Intermittent or

LTRA

Step 2 LTRA �SRT
Mild Persistent or

DSCG
or
ICS
(low dose)

Step 3 ICS �LTRA
Moderate persistent (medium dose) and/or

DSCG
and/or
SRT
and/or
LABA

Step 4 ICS Steroids
Severe persistent (high dose) (oral)

�LTRA
and/or
LABA
and/or
DSCG
and/or
SRT

ICS: inhaled corticosteroid, SRT: sustained release theophylline,
LTRA: leukotriene receptor antagonist, LABA: long acting � agonist,
DSCG: disodium cromoglycate.

PRESENT STATE AND PROBLEMS OF ASTHMA TREATMENT IN JAPAN
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Treatment for Acute Attacks (Table 2)

The basic treatment for asthma attacks is the
inhalation of � agonists, and this inhalation may
be repeated unlimitedly if the symptom does not
improve. Patients with moderate attacks should
visit a hospital. At the hospital, So2 is measured
using a pulse oximeter in the case of children,
and those showing a level below 95% of So2 are
treated with oxygen inhalation. The patients
who do not improve with SABA are treated with
drip infusion of steroids and theophylline. Sub-
cutaneous adrenaline injection is used in some
adult cases.

Severe attacks generally require hospitalized
care, which may include increased-dose steroids
and frequent SABA inhalation. Children are often
treated with isoproterenol drip infusion under
heart rate and So2 monitoring. The patient devel-
oping respiratory failure may require intratra-
cheal intubation, assisted ventilation, mechanical
ventilation, sedation, etc. in the intensive care
unit of the hospital.

Table 1-3 Recommended medication by level of
severity: child (0–1ys)

Level of severity
Daily controller Other treatment

medications options

Step 1 DSCG
Intermittent or

LTRA

Step 2 DSCG ICS
Mild persistent or (low dose)

LTRA

Step 3 ICS �LTRA
Moderate persistent (low dose) and/or

DSCG
and/or
LABA (patched)
and/or
SRT

Step 4 ICS �LABA
Severe persistent (medium dose) (patch or oral)

and �SRT
LTRA
and/or
DSCG

ICS: inhaled corticosteroid, SRT: sustained release theophylline,
LTRA: leukotriene receptor antagonist, LABA: long acting � agonist,
DSCG: disodium cromoglycate.

Table 2 Management of asthma exacerbation

Symptom or Age

severity of the exacerbation Infant (0–1ys) Child (2–15ys) Adult (15 ys–)

Mild attack SABA SABA SABA
theophylline (p.o)

Moderate attack SABA SABA SABA
O2 inh. (Spo2�95%) O2 inh. (Spo2�95%) adrenaline (s.i)
steroid (i.v)* steroid (i.v)* theophylline (d.i)
theophylline (d.i)* theophylline (d.i)* steroid (d.i)

O2 inh.
(Hospital Care)* anti-cholinergics (inh)*

Severe attack Hopital Hopital Hopital
SABA SABA adrenaline (s.i)
O2 inh. O2 inh. theophylline (d.i)
hydration hydration steroid (d.i)
steroid (i.v) steroid (i.v) O2 inh.
theophylline (d.i)* theophylline (d.i) SABA
isoproterenol (d.i)* isoproterenol (d.i)*

Respiratory failure Emergency Dep. Emergency Dep. Emergency Dep.
isoproterenol (d.i) isoproterenol (d.i) �intubation
SABA (inh.) O2 inh. or
O2 inh. hydration mechanical ventilation
hydration steroid (i.v)
steroid (i.v) theophylline (d.i)
theophylline (d.i)* mechanical ventilation*
mechanical ventilation*

SABA: short acting � agonist, inh: inhalation, i.v: intravenous infusion, d.i: drip infusion, s.i: subcutaneous injection, *: considered.

Nishima S
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aggressive treatment to completely control dis-
ease activity and to prevent joint destruction,
placing a cure for the disease itself in perspective.

However, it is extremely difficult to quantita-
tively evaluate such changes in daily practice.
Attention to variations in the consumption of old
and new drugs may reveal an overall change in
drug therapy. It is, however, not possible to deter-
mine which group of patients has received the
new therapy, how well disease activity has been
controlled, and what benefit the new therapy
bestows upon the patient. Although analysis of
changes in outcome resulting from the altered
therapeutic strategy or procedure is a critical
piece of information in determining whether the
new therapy is truly safe and effective, a good
system is necessary for the verification of such
information. To this end, a long-term survey
within a patient cohort is necessary.

In order to investigate the current status of
and changes in the treatment of RA in Japan,
we launched the IORRA (Institute of Rheuma-
tology, Rheumatoid Arthritis) study. The Insti-
tute of Rheumatology, Tokyo Women’s Medical
University, is Japan’s foremost clinical institute
for the treatment of rheumatic diseases, and
treats 5,000 patients with RA, 3,000 with gout,
and 2,000 with connective tissue diseases. Since
the total number of RA patients in Japan is said
to be 500,000, this institute treats approximately
1% of all RA patients in the country. The
IORRA study is a clinical study of all ambulatory
RA patients treated in the Institute of Rheuma-
tology, Tokyo Women’s Medical University.

In the IORRA study, patients undergo an
evaluation of swollen or painful joints by physi-
cians twice annually (in spring and autumn) upon
the occasion of patient visits to the Institute of

Continuing advances have been seen in the field
of medical care, and progress in the treatment of
rheumatoid arthritis (RA) during the past decade
has been particularly impressive.

Rheumatoid arthritis is especially frequent in
women, and the prevalence of this disease is about
0.5–1.0% in ethnic groups worldwide. Patients
with RA suffer the progressive destruction of
joints throughout the body, gradually leading
to difficulty in performing the activities of daily
living. If the disease is left untreated, the patient
eventually may be confined to bed, thereby creat-
ing a marked decline in his or her quality of life
(QOL). Although RA is an intractable disease
that can occur in almost anyone, a treatment
effective in preventing joint destruction was
not available until the 1990s, and the mainstay
of treatment consisted of short-term improve-
ment in QOL by relieving joint pain through
the use of non-steroidal anti-inflammatory drugs
(NSAIDs) and orthotic devices. However, in the
1990s, disease-modifying antirheumatic drugs
(DMARDs) that were able to prevent joint
destruction began to be developed. After 2000,
biologic products that would improve clinical
symptoms greatly and suppress joint destruction
almost completely were introduced to clinical
practice, causing a dramatic change in the clinical
field. The introduction of a new treatment can
cause the treatment strategy itself to change
significantly. The treatment of RA over the past
10 years is a perfect example of such change.
Namely, there was a significant change in the goal
of treatment, from short-term improvement in
QOL to long-term improvement in QOL during
the past 10 years. More specifically, modest treat-
ment aimed only at maintaining the patient’s
current functioning has been changed to more

Japan College of Rheumatology
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Rheumatology. After blood tests, patients are
given a survey form comprising about 30 pages.
Patients are requested to take the form home,
fill in the necessary information, and return the
form to the Institute by mail. The results of a
physician’s evaluation, laboratory tests, and patient
self-evaluation are integrated into a database to
provide various analyses. The first survey was
conducted in October 2000, and, thereafter, two
surveys per year have been carried out, with the
ongoing survey the 17th. Data on the clinical
outcomes of 5,000 RA patients treated over the
past 8 years have been included in the database.

This study has a number of features that
deserve particular mention. First, the quality of
the patient survey is very high. All RA patients
who visit our institute during a certain period
of time are asked to participate in this research
by the physicians in charge. More than 99% of
patients have consented to participate in surveys,
and more than 98% have filled in and returned
the 30-page survey form. This indicates that
patients have placed a high degree of trust and
great expectations in this study. We believe that
our providing feedback to the patients has con-
tributed greatly to their trust in the study. Specifi-
cally, we have calculated the disease activity for
each patient based on the information given in
the survey form, and have handed each patient a
report of his or her individual results and a news-
letter that contains the findings obtained in the
study. This is an important element of the success
of this study.

In addition, it is noteworthy that data on medi-
cations are obtained not from the medical records
but from patients’ own descriptions. Many patients
do not take drugs exactly as they are prescribed,
particularly in the case of NSAIDs, which can be
reduced as symptoms improve. In the IORRA
study, attention was given to the actual status of
medication from the very beginning of the study,
and the efficacy and safety of treatment have
been evaluated on the basis of patients’ informa-
tion on drug consumption.

The year 2000, when the IORRA study was
initiated, had yet to see any significant change in
the treatment of RA. At that time, none of the
biologic products, bisphosphonate preparations,
or coxibs had been introduced for the treatment

of this disease in Japan. Therefore, it was possible
for the IORRA study to determine in detail the
influence of these drugs on the treatment of RA
following their introduction.

Analyses of the IORRA cohort have yielded
36 papers issued in English. The memorable first
paper dealt with scientific validation of a Japa-
nese version of the Stanford Health Assessment
Questionnaire (HAQ).1 Thus, all analyses in the
IORRA study have used validated indices. An
analysis of data on disease activity and functional
impairment in the IORRA cohort from 2000 to
20062 revealed that there was marked improve-
ment in the disease activity score DAS28 (from
4.15 to 3.45 on average), the Japanese Health
Assessment Questionnaire (JHAQ) score for func-
tional impairment (from 0.80 to 0.76 on average),
and CRP (from 1.43 mg/dl to 0.99 mg/dl on aver-
age). The most prominent change in treatment dur-
ing this period was that of methotrexate therapy;
the dosing percentage increased markedly from
34% to 59%, with a distinct increase in mean
dose from 5.5 mg/week to 6.9 mg/week.2 In addi-
tion, it became apparent that insufficient control
of disease activity led to subsequent aggrava-
tion of the JHAQ functional impairment score,2

and that maintenance of the remission status
(DAS28�2.6) could effectively prevent the pro-
gression of functional impairment.3

Other studies have addressed issues including
the frequency of various complications and the
influences of drug therapy in RA patients,4,5 dis-
ease sensitivity and the patient’s genomic infor-
mation,6 severity of the disease,7 and the surgical
risks of RA patients,8 all of which have received
high commendation.

This series of investigations has provided only
a summation of data from a single institute,
and may not reflect the overall picture of clinical
practice for rheumatic disease. However, since
our data correspond to more than 1% of all RA
patients in Japan, we believe that the results of
the data analyses can certainly provide feedback
as to clinical practice for this disease.

We intend to continue to collect and compile
data devoid of selection bias, carry out scientifi-
cally precise analyses, and offer feedback and
information to patients.

A COHORT STUDY OF CLINICAL CARE IN RHEUMATOID ARTHRITIS: THE IORRA STUDY
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tion on 28 October 1998. It consists of a total of
1,125 pages in B5 format and took an effort of
over ten years on the part of the compilation
committee working to mark the 50th anniversary
of the medical association’s re-formation. Volume
1 is the “Medical History of Tosa” covering primi-
tive and ancient times through to the early modern
era, Volume 2 the “Modernization of Medicine
and the Era of Earlier Medical Associations”
covering the period from 1868 to 1945, and Volume
3 the “Post-war Era of the Re-formed Medical
Association.” The three volumes provide a sys-
tematic medical history of the prefecture, covering
changes in the health insurance system, prefec-
tural trends in the healthcare environment and
organizational changes in county and municipal
medical associations and other physicians organi-
zations and incorporating the writings of mem-
bers directly involved in these developments as
specialists and medical association officers.

The Cancer Registration Program with
a Long History

Kochi prefecture was the only medical association

Outline of Kochi Prefecture

Kochi prefecture has a forest and field with little
tracts of flat land, which covers 84% of the whole
area, which ratio is the highest in Japan. It is bor-
dered on the south by the ocean, and on the north
by the Shikoku Mountains, as high as one thousand
and several hundred meters, and is famous for
bountiful forests and the Black Current. As of 30
September 2007, the prefecture’s population had
fallen below 800,000 to 790,950, of which 326,848,
or 41%, are heavily concentrated in Kochi city.
The prefecture’s demographics are 12.6% aged
under 15, 60.7% aged 15 to 64, and 26.7% aged 65
and older, meaning it is one of the few prefec-
tures with a high percent of aged residents.

In the wide-ranging municipality mergers of the
past twenty years, the number of prefecture muni-
cipalities fell from 53 to 34, but the structure of the
local medical associations remains unchanged,
comprising the Kochi University Medical Faculty
Medical Association and the seven municipal
medical associations: the Kochi City Medical
Association, the Aki County Medical Associa-
tion, the Kami County Medical Association, the
Tosa Nagaoka County Medical Association, the
Agawa County Medical Association, the Takaoka
County Medical Association and the Hata Medi-
cal Association.

Here I would like to explain some of the vari-
ous activities of the Kochi Medical Association.

Compilation of the History of Kochi
Medical Association

This volume describes most all activities of the
Kochi Medical Association through its publica-

*1 Former Executive Member of Kochi Medical Association, Kochi, Japan (kochikeni@kochi.med.or.jp).
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.136, No.12, 2008,
pages 2430–2431).
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in Japan to play a leading role in the cancer reg-
istration program. The project launched when
the medical association planned prefectural field
survey of cancer patients in 1971, joined the
Health and Welfare Ministry’s cancer registra-
tion joint study group in 1972, and inaugurated a
special cancer survey committee reporting imme-
diately to its board of directors in 1973. It was in
1981 that cancer became the leading cause of
death, making this program’s launch ten years in
advance of that landmark.

The work of sorting the registration cards sent
in by members was originally performed manu-
ally in one corner of a room in the medical associ-
ation’s building, but the program was later assigned
its own room and the operation computerized.
Besides, a national council for regional cancer reg-
istration was then set up in 1992, and the national
project that then developed was recognized as
a significant research project in the Ten-Year
Cancer Victory Plan of 1994–2003. The number
of registrations is reported monthly in the Kochi
Medical Association Newsletter, reaching a total
of 82,427 registrations with the 77 registrations in
August 2007.

Efforts for Proper Disposal of Medical
Waste: The Kochi Prefecture Medical
Waste Processing Center

According to former medical association chairman
Dr. H. Murayama’s contribution to “the History
of Kochi Medical Association,” the Kochi Prefec-
ture Medical Waste Processing Center (authorized
at the 62nd meeting of the medical association’s
board of representatives on 17 March 1991) is
operated as a semi-public sector by Kochi prefec-
ture, Kochi city and the Kochi Medical Associa-
tion. This has brought about a facility that ranks
with any in the country, the office is located in the
prefectural waste treatment department. Collec-
tion and haulage is handled by an intermediate
processing facility run by a general contractor
licensed by the prefectural government. It handles
processing of non-infectious medical waste and is
running smoothly.

The facility is in future scheduled to be relo-
cated to Ecocycle Kochi, a foundation whose
director is also the prefectural governor and that
commenced construction of an “ecocycle center”

on 31 October 2007. This will put in place a
system in which waste generated within the pre-
fecture is also processed within the prefecture.

Expanding on Immunization

Guidelines for the establishment of Kochi vacci-
nation promotion committee were promulgated
on 20 August 2001, and the study committee con-
ducted a series of studies on such proposals as
allowing prefectural residents to receive vaccina-
tions at any medical institution, regardless of the
area in which their municipality is located. As a
result, class-2*2 vaccinations have been performed
successfully through a wide area since 26 Novem-
ber 2001, and class-1 vaccinations and vaccina-
tions according to the superseded Tuberculosis
Control Law since 1 April 2002 in a contracting
agreement signed by the prefectural governor
and the Kochi Medical Association chairman.

Kochi Medical Association Doctor Bank

The doctor bank opened on 1 February 2000
licensed by the Minister of Labor. As the organiza-
tion is run for public benefit, this free job-search
service is for physicians to access the information
to seek employment. It is operated on the basis of
the regulations and ordinances by the Employ-
ment Security Law. The organization handles
positions for doctors, registers job seekers and
job openings, conducts placement work, runs
publicity in such publications as the Kochi Medi-
cal Association newsletter and performs other
necessary tasks. The organization currently finds
places for up to four job seekers monthly out of
a pool of 30.

Kochi Prefecture School Physician,
Dentist and Pharmacist Healthcare
Conference

Hosted by the Kochi Medical Association, the
Kochi Dentists Association, the Kochi School
Pharmacists Association and the Kochi School
Healthcare Association, it was held at the Kochi
Medical Association building in 1986 for the first
time.

Since then, it has been held annually, by the
three medical associations taking turns as the

Ichikawa H

*2 Both class-1 and class-2 mean the legal classification of diseases for which vaccination is recommended according to the Immunization Law.
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leader and has been proved to be an important
research conference for the three associations
and other school personnel. In 2007 the confer-
ence was held July 29 as per annual custom, with
school healthcare commendations awarded to two
physicians and three dentists, a special address
and several medical association presentations

VARIOUS ACTIVITIES OF KOCHI MEDICAL ASSOCIATION

and practical presentations. The conference dealt
primarily with obesity, metabolic syndrome and
diet. The attendance was 78 (9 physicians, 11 den-
tists, 9 school pharmacists and 49 other school
personnel).More school physicians will be wel-
comed as the attendance in the future.
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to pediatric clinics are on the increase. Telephone
counseling by nurses is in operation to cope with
such circumstances and to relieve parents’ and
guardians’ anxieties concerning child healthcare
issues, providing advice on acting on and treating
children’s illnesses at night as well as information
on medical institutions available for consultation.

Program outline and methods
Iwate Prefecture outsources operation of the
service to the prefectural medical association,
and the Morioka City Medical Association handles
the clerical work.

The service operates four dedicated lines with
recording functionality. Before a staff counselor
answers a call, a message stating, “This telephone
counseling service is provided by nurses and does
not offer instructions for medical treatment. No
information is provided beyond advice.”

The service operates from 7:00 to 11:00 p.m.
365 days a year and is staffed by two veteran nurses
from the Iwate Nursing Association who have
child-rearing experience and work experience in
pediatric clinics. Once a month, the counselors
also hold a case study meeting with the pediatric

Nurse Telephone Counseling on
Emergency Pediatric Care

Background to operation
This telephone counseling service has its origin
in an instance of infant death in Ichinoseki on
September 4, 2002 that prompted the Iwate
Medical Association to hold a series of confer-
ences on how to monitor and upgrade the Iwate
Prefecture system for emergency pediatric care.
In this context, it was reported that Hiroshima
Prefecture operates an emergency pediatric care
telephone counseling service as a model project
capable of supplementing emergency pediatric
care overnight and on holidays. At the presiden-
tial conference of medical associations, a proposal
was submitted suggesting that Iwate Prefecture
also set up an emergency pediatric care telephone
counseling operation. The prefectural medical
association approached the prefecture medical
and national health insurance department regard-
ing the matter, an action that soon led to the
prefectural assembly allocating budget funds for
operation of the service in March 2004. A series
of conferences then addressed the question of
whether the service should be staffed by physi-
cians or by nurses. The service began operation
on October 1, 2004 with the backing and assistance
of the Iwate Pediatric Association and staffing
assistance from the Iwate Nursing Association.

Objectives
Such demographic changes as the rise of the
nuclear family, the decline in family and commu-
nity child-rearing functionality, and the increasing
participation of women in the workforce have
heightened anxiety over child rearing. Meanwhile,
nighttime and holiday emergency outpatient visits
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association on cases arising in an effort to improve
the quality of service.

Operations
Calls: Figure 1 tracks the number of calls received
monthly from individuals seeking advice.
Areas of consultation: Eighty percent of consul-

tations have to do with symptoms, including
fevers, vomiting, diarrhea, and coughing. Ten per-
cent of consultations concern accidents resulting
in bruises, accidental ingestion and burns. The
remaining ten percent are calls from individuals
seeking medical information, advice on child care,
or general information.
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Evaluation
A survey of service users was conducted in
March 2005.
• Subjects: 151 counseling service callers
• Methodology: Telephone questionnaire responses
• Questions:

1) How did you proceed after counseling?
(Responses in Fig. 2)

2) What was your reason for calling?
(Responses in Fig. 3)

3) Did you understand the explanation and
advice of the counselor? (Responses in Fig. 4)

4) Were you satisfied with how the counselor
handled your call? (Responses in Fig. 5)

5) Do you expect to use the service again?
(Responses in Fig. 6)

Summary
• Families using the telephone counseling service

appreciate the service and find it helpful.
• The service provides appropriate advice on

whether illnesses should receive immediate con-
sultation or be observed for further development.
Additionally it provides callers with information
on emergency medical institutions in the com-
munity that are available for consultation.

• As the rise of the nuclear family has left parents
with fewer people they are able to seek advice
from, the ready availability of knowledgeable
and experienced medical personnel provides
child-rearing families with a sense of security.

• The prefectural system of emergency pediatric
care requires further upgrading and improve-
ment, along with the telephone counseling service.

—Tomoaki MORITA

Iwate Medical Association Women
Physicians Section

After a one-year preparation period following
the proposal put by President Ikusei Ishikawa,
the organizing meeting for the Women Physicians
Section was held on July 14, 2001. In accordance
with its bylaws and with the objectives of
addressing issues from the female perspective
and furthering mutual amity and exchange of
information among its members and their general
welfare, the section has conducted programs
concerned with (1) improving standing and treat-
ment of section members and furthering their

general welfare, (2) mutual amity and exchange of
information among section members, (3) making
policy recommendations that capitalize on female
characteristics, and (4) supporting the academic
research and social activities of female medical
association members. The section’s leadership
comprises a section head, three assistant heads,
and several directors and standing directors.
Incidentally, women account for 243, or 11.3%,
of the Iwate Medical Association’s 2,134 members.
The section’s operational plan for 2005 consists
of the following four items.

External activities
The section is operating a women’s healthcare
counseling office. It handles the same matters as
the so-called women’s outpatient counseling. By
listening attentively to the healthcare concerns
of women who visit for counseling for 30 to
60 minutes and formulating solutions for them
grounded in an appreciation of their personal
feelings, women physicians are playing a role,
regardless of their own specialties, in relieving
their anxieties and dissatisfaction. Women physi-
cians themselves have much to learn from this
experience, in which they alternated in pairs once
monthly during 2004.

Exchanges with women medical students
Our exchanges with women medical students
at Iwate Medical University are informal social
gatherings where the students can hear their
elders relate their experiences and how new
practitioners struggle, especially how obgyns and
anesthesiologists manage their daily routines
along with the responsibilities of practice, and
otherwise seek their advice on matters weighing
on their minds. With the arrival of the new
postgraduate clinical training system this year,
the section invited six male and female residents
with one year’s experience at five different
hospitals to relate their experiences. Especially
noteworthy were the struggles recounted by
one woman who gave birth during her one-year
internship and worked night shifts with her infant
entrusted to a crèche, a tale that was greeted with
much applause and many questions from both
the assembled men and women.

Public lectures
We opened the special lectures given at the
Women Physicians Section general meeting to

Morita T, Saito K
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the general public, providing prefecture residents
with the benefit of women’s perspectives on
such themes as medical care as therapy, meno-
pausal disorders, self-fulfillment as a mother,
one’s children’s happiness, and the importance of
educating girls.

Child-care support for women physicians
The section works to provide referrals to
child-care support facilities. Improving the work
environment of women physicians has been a
major theme in our own activities and was also
taken up in the prefectural assembly in view of
its significance in relieving the shortage of physi-
cians in Iwate Prefecture. The Iwate Prefecture
department of health and welfare and the Iwate
Medical Association formed a women physicians
employment support council to study the issue,
leading to Iwate Prefecture making a contract
with the Iwate Medical Association in December
2006 to manage a support program for women
physicians. The Iwate Medical Association secre-
tariat serves as the contact for registration and
inquiries, while the child-care support functions
have been outsourced to the non-profit organiza-
tion Iwate Childcare Network, and back-to-work
support for women who left the workforce to
raise children and now wish to return but feel

uncomfortable has been outsourced to Iwate
Medical University. In 2005, five women physi-
cians were provided with back-to-work support,
and child care is available to mothers traveling
to attend academic conferences and those called
for emergency surgery and patient attendance.
We will continue to work to enhance our capa-
bilities so that we are able to provide a more
accessible range of services in future.

Impact of the Women Physicians Section
The new section has served to bring about
exchange and cooperation among women physi-
cians in Iwate Prefecture, raise their awareness
and appreciation as medical association members,
and expand opportunities for interaction with the
general public. The Women Physicians Section is
represented on the Iwate Medical Association
website. We hope that the section will appeal to
all women members for their involvement in its
activities and attract non-member women physi-
cians, especially private practitioners, to join the
medical association. We hope that the growing
number of women physicians achieve fulfilling
lives as doctors and as women and contribute
positively to social development as a force on
behalf of the medical association.

—Keiko SAITO

IWATE MEDICAL ASSOCIATION ACTIVITIES
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working hard to enact a reform of the health
insurance payment system, to make a fair deal
that provides justified recognition to the contri-
bution of doctors and medical institutes.

Advocate for Legislation of Malpractice
Disputes Resolution

The past decade saw a growing number of mal-
practice disputes. Legal actions involve significant
time, energy and cost for both parties. Under the
threat of lawsuits, physicians are compelled to
practice conservative or defensive medicine in
order to prevent disputes, which is not necessarily
benefiting the patients and may even increase
medical cost as a result. The fear of facing civil
and criminal liabilities has already made a nega-
tive impact on many outstanding physicians who
opted out from areas involved in higher risks.

The TMA urges the health authorities to intro-
duce legislation for dispute resolution as soon as
possible so that physicians, patients and the legal
department can all benefit from a dispute settle-
ment mechanism that lessens disputes, mandates

*1 President, Taiwan Medical Association, Taipei, ROC (intl@tma.tw).

Rapid social changes in recent years, such as
implementation of National Health Insurance
(NHI), active consumers’ movement, complex
physician-patient relationship, and increasing
malpractice disputes, have created a huge impact
on the medical scenario as well as medical quality
in Taiwan. Adhering to its core values based
on humanity, professionalism and innovation,
and oriented to quality assurance, the Taiwan
Medical Association (TMA) leads the medical
professionals to achieve better healthcare and
improved quality of service.

The TMA identified the following as high
priority tasks;

Ensure Quality Health Care for All

Paul Krugman, the 2008 Nobel Prize winner
in economics, once praised Taiwan’s National
Health Insurance system as a good model for the
Bush Administration because the comprehensive
system covered the whole population within
a short time span and the system was managed
well enough with minor increase in premium.
It demonstrated once more the high satisfaction
for NHI in Taiwan.

As a matter of fact, the high satisfaction for
NHI has been built on the plummeting income of
all physicians, due to an unfair remuneration
framework for physicians and hospitals. The
privilege of people in Taiwan to enjoy the most
convenient, cost-effective and efficient health-
care is gradually exhausting the overall healthcare
environment in the long run.

The TMA is the legally acknowledged national
professional group in the country, acting as a rep-
resentative body for all physicians to negotiate
with the concerned authorities. We have been

Dr. Ming-Been Lee, President
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settlement prior to litigation and reduces avoid-
able use of legal resources.

Participate in Global Health and
Strengthen Relation with National
Medical Associations around the World

Participation in global health affairs prevents
Taiwan from being isolated from the rest of world.
More over, it provides access to health informa-
tion for physicians in every field. The TMA hopes
to connect itself with all national medical associa-
tions around the world and become part of the
network. Eventually, we will help all physicians in
Taiwan incorporate in the global medical family
to share responsibilities as well as to enjoy due
benefits.

We maintain close communication with the
World Medical Association (WMA) and actively
take part in drafting or amending declarations
and resolutions.

In 2008 we participated in making several
statements including medical quality, stem cell
research, and zoonoses, etc. Expert opinions from
Taiwan are heard and included in WMA’s official

statements that become international standards.
In addition to WMA, we also strengthen rela-

tionships with national medical associations
around the globe. To advance friendship with the
Japan Medical Association (JMA) and express
thanks for the President of JMA Yoshihito
Karasawa who has been dedicatedly helping
Taiwan’s bid to participate in the WHO for many
years, the TMA sent a delegation to visit the JMA
in September 2008. During the meeting with our
counterpart, we discussed and exchanged views
on critical issues such as health insurance financ-
ing and litigations over disputes. We believe such
constructive dialogues will be of great help when
dealing with healthcare challenges in Taiwan.

Conclusion

The first and foremost mission of TMA is to
establish a sound medical environment where
rights of physicians are protected, and people’s
welfare is enhanced. Years-long efforts have seen
some positive results, based on which we will
continue to work towards creation of a patient-
centered healthcare environment.

Study meeting for patient safety

STRENGTHEN MEDICAL PROFESSION AND CREATE A WIN-WIN SITUATION
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system, but it cannot be denied that this is insuf-
ficient for the low-income population and area of
jurisdiction for which it is intended.

Squarely facing the realities of the current situ-
ation in Brazil, here I will discuss the history of
health care, particularly for the Japanese-Brazilian
community, and the current status of health care
cooperation between Japan and Brazil.

Establishment of the “Zai-Burajiru
Nihonjin Dojinkai” Hospital for Japanese
Immigrants in October 1926 (Name Later
Changes to “Sociedade Beneficencia
Santa Cruz”): Status of health care for
the Japanese immigrant community prior
to World War II

At this time, there were few qualified Japanese
physicians (approximately 10) in Brazil, but
records show that despite their small numbers,
these physicians remained in contact with Japa-
nese immigrants scattered throughout remote
regions of the country and endeavored to provide
them with the healthcare they required. That is to
say, in addition to distributing snakebite serum,
eradicating trachoma, implementing measures
against malaria and other parasitic diseases, and
opening tuberculosis sanatoriums, these physi-
cians also undertook the training of health care
workers. In 1931, led by then-Consul General
Uchiyama, a 200-bed hospital, one of the largest
even in Sao Paulo, was completed with approxi-
mately 1 million Japanese yen in donations. The
hospital employed not only Japanese physicians,
but also many doctors from countries throughout
Europe, and is said to have gained popularity

*1 General Coordinator, GASTROCENTRO, FCM, UNICAMP, University of Campinas, Sao Paulo, Brazil (yamanaka@reitoria.unicamp.br).

Introduction

With Napoleon’s conquest of the Iberian Penin-
sula, the period of royalism arising from the
transfer of the Portuguese royal dynasty to Brazil
passed, and since the establishment of an inde-
pendent republic (1889), Brazil has promoted
policies encouraging immigration. As a result of
these policies, immigration from Japan, which
had been sporadic until then, began to be carried
out in an organized manner following the arrival
of the Kasato Maru in Santos (June 1908). Not
counting the many black Africans who were sent
to Brazil during the colonial period, most immi-
grants to Brazil at the time came from Europe,
and as in North America, the multiethnic social
structure created then remains unchanged today.
Through this historical process, despite the prin-
ciples espoused for improving the social frame-
work under the republican system to be on par
with those in Europe, what is particularly notable
about the multiethnic nation and social inequal-
ities underlying it is that, just as there is no health
insurance system in North American or Europe
comparable to that in Japan, the reality cannot
be denied that in Brazil, while the spread of
medical care provided by private medical insur-
ance companies has resulted in the growth of
privately operated hospitals, it has also led to not
a few health care areas being entrusted to private
hospitals funded by the mother countries of immi-
grants that are rife with racial discrimination and
stratification. Public (state and municipal) hospi-
tals are entrusted with SUS medical care, which is
equivalent to Japan’s national health insurance
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on par with that of the University of Sao Paulo
Hospital.

Activities of Japanese and Japanese-
Brazilian Physicians under Japanese-
Brazilian Health Care Cooperation as Part
of Japanese ODA Initiated Following
the Pacific War (1950s Onwards)

Having vowed to rebuild the nation based on the
new Peace Constitution, Japan decided to join
the Colombo Plan in 1954, despite not having yet
itself fully recovered from the ravages of war, and
through technological cooperation provided ODA
to other war-devastated Asian countries in the
same way as were the American and European
powers that had won the war. These activities and
the regions to which they were provided expanded
at a rapid pace, and entering the 1970s, inter-
national technological cooperation also began in
Brazil, the country with the largest number of
Japanese immigrants. In addition to agriculture,
which had been the main occupation of immi-
grants prior to the war, the proportion of ODA
for industrial technology and social infrastruc-
ture steadily grew, and cooperative activities by
JICA and the Brazilian Government expanded
tremendously.

Healthy Municipalities Project in North-East
Brazil (Federal Rural University of
Pernanmbuco; 1986).
Team Leader: Masatake Tateno
This clinic-pathological project was a leader in
health care provision to people in the local area.
Already in northeastern Brazil the United States
had been searching for antibiotic-producing bac-
terium in the name of international cooperation
and taken numerous bacterial strains back home,
a method which met with criticism from local
research organizations. For this reason, Japanese
cooperative efforts were also viewed with suspi-
cion at the time. Despite this, Japan endeavored
to promote the development of epidemiological
and pathological research for one of the regions
of the world where tropical diseases are most preva-
lent. At the same time, the project was instrumental
in reconditioning long-established local physicians
and engineering officials who, unaccustomed to
sharing common project property, appropriated

and monopolized any equipment that was pro-
vided. This enabled the utilization of equipment
for the entire project, and thus the project was a
pioneer in terms of expanding the operations of
similar projects that followed.

Gerontology Project (Third Country
Training) (Porto Alegre University; 1984).
Team Leader: Professor Moriguchi
In southern Brazil, because of the high propor-
tion of European immigrants amongst the popu-
lation, it is anticipated that aging of society in this
region will be more rapid compared with other
regions of the country. For this reason, health
guidance by Japanese physicians (initially through
NGO activities) began in this region earlier than
in other regions of Brazil. JICA also recognized
the far-sightedness of these efforts and set up a
third-country training program which flourished
as it drew physicians from throughout the South
American continent aspiring to participate in the
training program.

The Maternal and Child Health Improvement
Project (State of Ceara; 1996).
Team Leader: Kiyoshi Haneda
This project was established at the request of the
state government as a measure against abuses by
some amongst the low-income population of a
state law that allowed for medical expenses for
caesarian sections in childbirth to be paid for by
the state. In a mere two years of activity, the
project was able to achieve remarkable results.

University of Campinas (UNICAMP)*2

Gastroenterological Research/Diagnosis
Project (Phase 1); UNICAMP Clinical
Research Project (Phase 2). Overseen
by Professors Masao Fujimaki,
Keiichi Yamamoto, Makoto Miyaji,
and Ademar Yamanaka
In Phase 1, Japan’s latest gastroenterological
diagnostic technology—x-rays, ultrasound, endo-
scope, clinical biochemistry testing, etc.—and
equipment were provided and installed in the
UNICAMP Gastrocentro. In addition, some 50
specialist physicians from medical hospitals
throughout Japan provided instruction and
guidance and some 20 Brazilian physicians also
underwent training in Japan. These measures

*2 UNICAMP means State University of Campinas and there is only one state university in Campínas that is ours.

TRENDS FOR JAPANESE AND JAPANESE BRAZILIAN PHYSICIANS IN THE FEDERATIVE REPUBLIC OF BRAZIL
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contributed tremendously to the enhancement of
gastroenterological diagnosis at the UNICAMP
hospital. Not only that, five third-country train-
ing programs were held, and in each case were
attended by approximately 20 medical interns
from South American and Portuguese-speaking
African countries, thus contributing enormously
to the transfer of technology.

Phase 2 focused on countermeasures against
complications involving fungal infections which,
as the leading cause of death amongst HIV/
AIDS patients, was one of the most important
public health issues facing Brazil at the time. In
addition to the transfer of a broad range of new
technology, from methods for detecting and iden-
tifying pathogenetic strains within the region to
methods for screening and selecting antifungal
agents, the project compiled and printed text-
books in local languages in an effort to expand
the spread of technology in South America and
Portuguese-speaking countries. Due to the high
praise with which the results of these efforts
were met, the State Government of Sao Paulo
established a new “State Center for HIV/AIDS
Research, Diagnosis, Treatment and Education”
on the grounds of the UNICAMP. Moreover, as
part of Japan’s health care support for African
countries beginning this year, the Japanese Gov-
ernment is also planning to provide support for
the dispatch of Brazilian physicians trained in
Japanese technologies under Phase 2 to African
countries.

Transfer of minimally-invasive (low cost)
cardiopulmonary reconstruction technology
to the Japan-Brazil Friendship Hospital
(Beneficencia Nipo-Brasileira) by Kanazawa
University/Toyama University affiliated
physicians as part of activities commemo-
rating the 100th anniversary of Japanese
immigration to Brazil (June 2008; to be
implemented at the Japan-Brazil Friendship
Hospital (Beneficencia Nipo-Brasileira).
Sponsor: Professor Keiichi Yamamoto and
Team Leader: Professor Go Watanabe
This project was requested by the Japan-Brazil

Aid Association in autumn of 2006 as a means of
promoting the medical welfare of the Japanese-
Brazilian community by improving the medical
technology of the Friendship Hospital, which is
operated by the Association, and making this
one of the highlights of the celebrations com-
memorating the 100th anniversary of Japanese
immigration to Brazil. With the NGO assistance
of Toyama University professors who had previ-
ously been involved with the financial aspects
of the UNICAMP-JICA project, so far a sym-
posium and surgical demonstration have been
conducted by a 6-member team of physicians and
technicians from Kanazawa University led by
Professor Go Watanabe, one of the world’s top
specialists in the field of cardiac surgery. Follow-
ing this, Brazilian physicians are to be invited
to participate in training at Kanazawa University
to enable them to acquire technical know-how.

Conclusion

I have briefly discussed how the local health care
activities conducted by we physicians in Brazil
since the arrival of the Kasato Maru in Santos
on June 18, 1908 began with the establishment of
the Santa Cruz Hospital, which focused mainly
on the Japanese-Brazilian community, and briefly
sketched how gradually, overcoming the period
of hardship around the Second World War, inter-
national medical cooperation and support for
health activities expanded tremendously from
the 1970s onwards. Looking back at the legacy of
our predecessors, not only are we made freshly
aware of the significance of the efforts of Japa-
nese and Japanese-Brazilian physicians in the
multiethnic social environment of the Federative
Republic of Brazil, which differs from that in Japan,
but I believe we can again recognize the contri-
bution made by Japan—after itself recovering
from the devastation of the Second World War—
as well as Japanese and Japanese-Brazilians to
the field of international medical cooperation
(ODA) for Brazil, a contribution which rivals or
even surpasses that made by advanced American
and European countries.

Yamanaka A
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Iranian Health System Outlook

As an important point, Article 29 of the Constitu-
tion of the Islamic Republic of Iran emphasizes
that every Iranian has the right to enjoy the
highest attainable level of health. The Ministry of
Health and Medical Education is mandated to
fulfill this goal through designing and implement-
ing a national-level health policy. Yet, the Minis-
try of Health and Medical Education delegates
its implementation to medical universities across
the country. There is at least one medical univer-
sity in every province. The president of a medical
university is the highest health authority in the
province who reports to the Minister of Health
and Medical Education. The president of the
medical university is in charge of public health,
health care provision in public facilities, and
medical education. Health care and public health
services are provided through a nation-wide net-
work (Fig. 1). This network consists of a referral
system, starting at primary care centers in the
periphery going through secondary-level hospi-
tals in the provincial capital and tertiary hospitals
in major cities.

The public sector provides primary, secondary,
and tertiary health services. The emphasis of
the government on primary health care over the
last two decades has made the public sector the
main provider of primary health care services
across the country. Some primary health care ser-
vices such as prenatal care and vaccination are

*1 Associate Professor of Occupational Medicine, Department of Occupational Medicine, School of Medicine, Tehran University of Medical
Sciences, Tehran, Iran (mehrdadr@tums.ac.ir).
Takemi Fellow, Department of Global Health and Population, Harvard School of Public Health, Boston, MA, USA (rmehrdad@hsph.harvard.edu).

Background

Iran is an ancient country located in the Middle
East, a region between Asia, Europe, and Africa.
Iran is located in a special geostrategic situation
by connecting the eastern and western parts of
the world. Persian civilization was established
more than 3,000 years ago. The area of Iran is
1,648,195 Km2 which makes it the 17th largest
country in the world. Iran is divided into 30 prov-
inces and 336 districts. Tehran, the capital of Iran,
is one of the most populous cities in the world,
holding a population of 9 million.

Iran is bordered on the East by Pakistan
and Afghanistan, on the North by Turkmenistan,
Azerbaijan, and Armenia as well as the Caspian
Sea, on the west by Turkey and Iraq, and on the
south by the Persian Gulf and the sea of Oman.

Iran with a population of almost 70 million, of
which more than 65% are urban dwellers, stands
as the 17th populous country in the world.1 Iran’s
population is young; almost one third of the
population is less than 15 years old and only almost
5% is over 60 years. The population annual growth
rate in 2006 was 1.2%.

More than 95% of Iranians are Muslim. Iran
has an important position in international energy
production and reserves of oil and natural gas.
Iran is the fourth producer and the fifth exporter
of oil and has the third main proved reserves of
oil in the world. It is also the fifth producer and
has the second proved reserves of gas in the
world. Industry and agriculture are other impor-
tant contributors to Iran’s economy. Iran’s gross
domestic product (GDP) at purchasing power
parity (PPP) per capita was 9,200, 9,800, and
11,700 US $ in 2005, 2006, and 2007 respectively.
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provided free of charge in public facilities. The
public sector also provides a considerable part
of secondary and tertiary health services in the
province.

The private sector plays a significant role in
health care provision in Iran. The private sector
mainly focuses on secondary and tertiary health
care in urban areas. There are many nongovern-
mental organizations (NGOs) active in health
issues in Iran. NGOs are mainly active in special
fields like children with cancer, breast cancer,
diabetes, thalassemia, and so on.

Health System Organization

Integration of the health system and
medical education
The Ministry of Health (MOH) is responsible for
planning, monitoring, and supervision of health-
related activities for the public and private sec-
tors in Iran. However, this ministry has a unique
structure that distinguishes it from health minis-
tries in other countries. In 1986, the government
integrated medical education into the MOH;
hence, it is now called the Ministry of Health
and Medical Education. The main purpose of the
integration was to establish a more coordinated
approach to health care provision and medical
education. From the very beginning, this initia-

tive gave rise to considerable controversy, which
after more than two decades still lingers in health
policy debates. The proponents of the policy argue
that integration has boosted the quality of health
services around the country. They posit that using
objective-based learning lies at the heart of qual-
ity improvement. On the other hand, opponents
of the integration maintain that integration has
had a negative impact on medical education. They
contend that the political clout behind the care
provision shifts resources away from the training
of health professionals. Moreover, the workload
in teaching hospitals causes attending professors
to reconsider the training priority sets for interns
and residents. Due to a lack of systematic studies
to substantiate the arguments, the debate on inte-
gration remains unsettled.

Medical education
As mentioned above, the main part of the mandate
of the Ministry of Health and Medical Education
is education and training of health care personnel
in Iran. This mandate is fulfilled through 41 pub-
lic medical universities, comprising 36 medical
schools, 45 nursing and midwifery schools, 32
schools of public health, 13 dentistry schools, 10
pharmacy schools, 22 schools of paramedics, and
six schools of rehabilitation sciences.2 The medical
schools offer a wide range of residency programs

Fig. 1 Health system network in Iran
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and fellowships in their affiliated hospitals. Many
of these schools have been established during last
three decades, some with questionable quality
of medical education. Azad University is a major
semi-private university supported by the gov-
ernment. This university has many branches in
different provinces and districts. Some of these
branches offer health-related programs.

In 2005, there were nine physicians, 16 nurses
and midwives, two dentists, and two pharmacists
per 10 thousand population in Iran. The distri-
bution of health care personnel is an important
issue. The health care personnel density in urban
areas is more than in rural areas, and that in large
cities is more than in small cities. The Ministry of
Health and Medical Education tries to improve
the distribution of health care personnel around
the country by obligating young physicians to
work in more deprived areas; nevertheless, there
is shortage of health care providers in some parts
of the country, especially peripheral areas, and a
surplus of them in some other parts such as large
cities. Medical public universities do not charge the
students. The students are required by law to pro-
vide services for a certain time in a place assigned
by the MOH in return for the tuition provided.
The concept of this policy is to cover impoverished
areas and marginalized communities by these
young graduates.

Health System Financing

Investment in health
Iran has increased investment in health during

the last ten years. Table 1 reports the trend of
investment in health in Iran during this period.

Accordingly, almost all health investment
indices have improved during the above-mentioned
period; in some cases, the index has tripled. In
spite of government spending on health, out-of-
pocket expenditure on health remains as high
as 55%.

Health insurance system
According to official data, more than 90% of
Iranian people are under the coverage of at least
one kind of health insurance. The main public
health insurers are as follows:
1. The Social Security Organization is one of the

largest health insurers in Iran. All the people
employed in the formal sector, except for
government officials and service people, con-
tribute to the fund and receive benefit from
this organization. This organization owns and
runs many clinics and hospitals in urban areas.
Medical services in these clinics and hospitals
are offered either free of charge or at very low
cost for policy holders.

2. The Medical Service Insurance Organization
provides health insurance for government
employees, students, and rural dwellers. The
rural population not covered by any insurance
became entitled to receive benefits at will in
2000. Most of the health care providers accept
patients holding this kind of medical insur-
ance. Patients are subject to copayment at the
point of service.

3. The Military Personnel Insurance Organi-

Table 1 Investment in health in Iran during the last decade3

1995 2000 2006 % Change

Gross national income per capita
(PPP international $)

5,550 6,820 9,800 �77

Per-capita total expenditure on health
(PPP international $)

231 364 731 �216

Total expenditure on health as % of GDP
(gross domestic production)

4.7 5.9 7.8 �66

Per-capita government expenditure on health
(PPP international $)

115 135 406 �253

General government expenditure on health as
% of total expenditure on health

49.9 37.0 55.6 �11

General government expenditure on health as
% of total government expenditure

9.3 9.6 9.2 �1
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zation provides health insurance for military
personnel.

4. The Emdade-Emam Committee provides
health insurance for the uninsured poor.
Although a small percentage of Iranian peo-

ple are not covered by any of the health insur-
ance organizations, some people have enrolled in
two different health insurance plans, encouraged
by a small premium. Different insurance systems
provide different levels of service coverage. So
enrollment in different plans makes it easier to
shop for services at lower cost.

There are some semi-public insurance com-
panies whose policies mainly cover copayments
for costly inpatient services. Almost 5% of the
middle-class population holding any of afore-
mentioned insurances buys their policy.

Health Status

Population health achievements
WHO reports praise on the Iranian health sys-
tem, saying: “Over the past 20 years, the Islamic

Table 2 Comparison of health indices 1990–2006 3

Health Index 1990 2000 2006 % Change

One year olds immunized with three doses of DPT (%) 91 99 99 �8.8

One year olds immunized with three doses of hepatitis B (%) 62 99 99 �59.7

One year olds immunized with MCV (%) 85 99 99 �16.5

Infant mortality rate (per 1000 live births) 54 36 30 �44.4

Republic of Iran has made remarkable progress
in the health sector with much improvement in
various health indices.”4 While some health indi-
cators such as child immunization have consider-
ably improved, other indicators such as the infant
mortality rate is still far from the Millennium
Development Goals. Table 2 shows changes in
some different indices between 1990 and 2006
and Fig. 2 shows changes in life expectancy for
males, females, and both sexes during this period.

The most important causes of mortality
Cardiovascular diseases are the first cause of
mortality in Iran. Based on official data, more
than 45% of deaths in Iran are related to cardio-
vascular diseases. The second cause of mortality
is accidents, accounting for almost 18% of all
deaths. Road accidents are a major cause of
death, injury, impairment, and disability in Iran,
especially for the young. Death due to cancers
comes to 14% of total deaths. The fourth and the
fifth causes of mortality in Iran are neonatal and
respiratory diseases, each accounting for nearly
6% of deaths.

Health System Challenges

The health condition of Iran has improved dur-
ing the last decades; however, many challenges
threaten the health system. Some of most impor-
tant challenges are as follows:

Financial
The Iranian Development Plan set the goal for
out-of-pocket payment to as low as 30% in 2008.
Nonetheless, almost 55% of health spending is
still paid out of pocket.

Health status
Road accidents as a major cause of death and
injury have a significant impact on Iranians’ life
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Fig. 2 Life expectancy for males, females, and both
sexes in Iran
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expectancy and cause a lot of disability and impair-
ment among people, especially young men. Parallel
with the decrease in the prevalence and incidence
of communicable diseases, non-communicable
diseases loom large. Cardiovascular diseases, dia-
betes, osteoporosis, nutritional disorders, and psy-
chological disorders are some examples of diseases
that need more attention in the coming years.

Lack of information in the health system
There is an acceptable registry system for births,
deaths, cancer, and many communicable and
non-communicable diseases and immunization
in Iran. Lack of an integrated health information
system is a stumbling block on the way to con-

ducting systematic analysis of the health system.
Apart from analysis of the process and outcome,
patients’ satisfaction is a cornerstone of health
system performance. Lack of accurate data on
patients’ satisfaction is a major impediment in
the health policy-making process in Iran. Despite
efforts to measure patients’ satisfaction, the cur-
rent information system is far from optimum. The
quality of services and efficiency of the health
system are two major issues that need more
attention.
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WMA seminar in Reykjavik
The WMA held a concentrated seminar on task
shifting in Reykjavik, Iceland in March, 2009. It
was interesting to listen to the various aspects
of the issue. I presented recent trial by the JMA
as a successful example for extending Japan’s
pre-hospital care with medical control.

Each country sought to find their own solutions,
even with the present serious world-wide eco-
nomical crisis, through lively discussions on the
latest topics in the field of health management. It
seemed important to share common approaches to
health system strengthening in community health
management at a nationwide level. Discussions
about human and monetary resource shortages
must be based upon an appropriate background
knowledge of such approaches. Instead, recently
in Japan we have seen health management placed
in tremendous jeopardy as a result of simple
monetary economization. I strongly hope that
these intensive efforts by the WMA will bear fruit
in the near future.

During staying in Reykjavik, I was greatly
impressed by the human efforts to utilize nature’s
gifts that we saw in the city, highly ecological
geothermal power generation and seafood gas-
tronomic culture, co-existing with the spectacular

Presentation by Dr. Ishii in Reykjavik
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backgrounds of the sea, volcanic mountains, oce-
anic spreading center between the North Ameri-
can and Eurasian plates, and geysers, with great
hot spas like Blue Lagoon. All these wonderful
cultures and nature helped to ease my excited
mind by the discussion in this seminar.
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