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Preface: Resilience Management for Medical
Sustainability

The origins of this book lie in the world congress of the International Society for the
Systems Sciences (ISSS) held at Vienna Technical University from July 9 to 14,
2017, during which, in the framework of Workshop 3241: Strengthening the
Resilience of Aging Societies (chaired by S. Sankaran and G. Chroust; Room
SR127), disaster reduction management to reduce medical accidents was proposed
as a solution for ‘resilience in the aged society.’ In advance of this workshop, at the
July 10 conference meeting of the Special Interest Group on Systematic Approaches
to Conflict, the author had made a joint presentation of conference entitled
Resilience Management: from Fukushima Disaster to Boiling Oceans and Viral
Spread (Atsuji Shigeo; Chroust, Gerhard; Fujimoto, Ryosuke: Room: SR125)
(conference item number 3194). Since 2011, the author had moreover been active in
related presentations at the world congress of the ISSS and publications in academic
journals. The author’s research was originally viewed as heretical within Japan, but
thanks in part to the guidance of Prof. G. Chroust (Disaster Management), the author
continued, as a small contribution to the world’s knowledge, with his research into
modalities of management for the reduction of disasters and accidents, leading in
2016 to Springer’s publication of the author’s previous work: Unsafety: Disaster
Management, Organizational Accidents and Crisis Sciences for Sustainability. In
August 2017, a forerunner to the present work, co-authored with Gerhard Chroust,
appeared in the ISSS Journal under the title Resilience Management: From
Fukushima Disaster to Boiling Oceans and Northward Viral Spread.

Japan has always been exposed to an unparalleled level of natural disaster. In
response to these national calamities, it has historically developed capabilities in
disaster reduction that were unprecedented in human history. Japan’s ability to
adapt to natural disaster has attracted the attention of other countries around the
world struggling with disasters of the same kind. Geographically, Japan is situated
beside the world’s largest ocean. In terms of its marine environment, warm sea
currents from the equator and cold currents from the Sea of Okhotsk and the Arctic
Ocean make for rich fishing grounds. Its atmospheric situation however brings
strong winds and heavy rain including regular typhoons, and heavy snows along the
Japan Sea coast. In geological terms, four of the plates of the earth’s crust
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(Eurasian, Pacific, North American, and Philippine) push up against each other in
Japan, making it one of the world’s most active earthquake zones. The country is
thus exposed to all kinds of disaster, from earthquakes and tsunamis to typhoons
and volcanic eruptions, floods and torrential rains. At least partly due to the impact
of global warming, there has been a sharp rise in the frequency of great typhoons in
proportion to the rise in seawater temperature. The increasing frequency of storms
of high intensity (atmospheric pressure of 900 hectopascals or lower) and of large
scale (diameter of 1000 km), together with hurricanes, cyclones, and tropical low
pressure systems at high latitudes, has led to an expansion of the areas exposed to
damage. It is therefore now time to re-assess our approach to major disasters, the
reduction of which is a pressing concern. The time course of disaster is as follows:

(1) In advance: Risk Management
(2) During disaster: Crisis Management
(3) After disaster: Resilience Management

In recent years, studies have begun into the optimal distribution of resources to
cope with risk, but are not yet sufficient in the areas of (2) and (3) above. Studies
into disaster prevention have been ongoing, along with budgetary provisions for
coastal levees and other measures. Preparations have nevertheless been inadequate,
with no simulation of crisis management during disaster or post-disaster recovery
measures. While the timing of a disaster is of course unknown, the cyclical nature
of disaster means that a lasting record of damage spanning the generation is present
everywhere. Natural disasters, which cannot be expounded scientifically with
immediately available statistics, have been omitted as a subject of scientific inquiry
on the basis of their unpredictability. However, this leaves the local communities
and citizens who are the actual victims of disaster to face a tragic reality. People’s
sense of mourning at having lost family and friends, having lost all their posses-
sions when their house was washed away, and having lost their work and even their
community, is incomparably tragic. To prevent this greatest of misfortunes, we
have fulfilled out citizens’ duties and paid our taxes to contribute to central and
local governments. Thus, to say that all natural and human disasters are ‘unpre-
dictable’ is not a serious response.

Japan is not only susceptible to natural disaster, but also has many security holes
that lead to human-made disaster. In geopolitical terms, with Russia to the north,
China to the west, and America over the sea to the east, it is surrounded by great
powers that have helped shape its eventful history. The tense situation in East Asia
today around nuclear development, missile launches, and other security issues
offers no guarantee of safety and stability.

Regarding the motive for publication, in response to the situation outlined above,
the author has since the publication of the work entitled Unsafety (2016) been
seeking concrete prescriptions to reduce world unsafety. Responding to the sharp
rise in natural disasters caused by climate change, irregular weather patterns, and
global warming, and to the increasing level of other global risks and crises, such as
food and water shortages due to population explosion and refugee flows from war
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and terrorism, the author considered carefully the immediate tasks requiring the
attention of the disaster reduction research teams of the International Society for the
Systems Sciences. Considering the natural and human-made environments and their
interaction, which were the issues within the context of global risk that were sus-
ceptible to improvement through everyday action and to which the systems
approach method could be effectively applied? I attempted to highlight the positive
and negative aspects of the self-inflicted situation of falling birth rates and social
aging, which is affecting mainly the developed countries, and explored the possi-
bility of social collapse. Especially in the developed countries, expenditure on the
medical care of the elderly is placing an increasing burden on national budgets. In
Japan for instance, current medical care expenditure stands at approximately 30
trillion yen and, according to the forecasts of the relevant government office, will
surpass 50 trillion yen in the near future to reach 60 trillion yen, thus accounting for
more than half of the national budget of approximately 100 trillion yen (general
accounting calculation). Starting with the pension system, the nation’s welfare
foundations are being shaken in a shared crisis that is stealthily overtaking the
advanced nations. Tax receipts and other income from the next generation, who are
the children of the current elderly population, are the resources that support many
of the nation’s systems, including the pension system. However, the phenomenon
of a reversed population structure has now brought about the increasingly wide-
spread possibility of the collapse of these social systems. As a scholar of disaster
reduction, what are the concrete prescriptions and ideas which the author can
contribute to the world?

Already in Japan, the pension receipt age has been raised from 60 to 65 years or
above, thus lengthening working life and delaying pension payment so as to secure
the required capital resources. It is true that average life span and average survival
after retirement have increased, but it is also necessary to take account of the
number of years of healthy life when considering the appropriate length of working
life. The fiscal burden of ever increasing medical care costs in the developed nations
will fall in general on the public, including medical care stakeholders (patients and
their families, medical care professionals, medical manufacturers, the pharmaceu-
tical industry, the responsible government offices, etc.). As even healthy individuals
who are currently not ill cannot exclude the possibility of hospitalization in the
future due to illness or accident, in the end, medical care costs considered over the
full span of a human life remain a public issue.

To prepare for the coming crisis in social welfare (welfare, public health,
medical care, long-term care, retirement pension) by reducing, by however little, the
risk presented by medical care expenditure in the near future, one urgent task is
disaster reduction in the area of medical accidents, which impose a heavy burden on
medical care stakeholders. Already, based on a study of medical care statistics, the
Washington Post has cited medical accidents as the third greatest cause of death
following heart disease and cancer. In the present publication, I am motivated by
the wish to mitigate this trend, using tools of modern science such as big data and
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deep learning, artificial intelligence databases, nanotechnology, and new materials,
by applying the concept of systems innovation and organizational reform to pro-
mote resilience management supported by information and communications tech-
nology as a move toward reducing medical accidents, and at the same time reducing
similar accidents worldwide by means of a global database.
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Chapter 1
Resilience Management for Disaster
Reduction Against Medical Accidents

1.1 Introduction

The publicizing of medical accidents as a social issue is the sign of a medically
advanced nation accompanying the democratization of medical treatment. On the
other hand, in countries with less developed medical treatment systems, there is a
tendency for medical accidents not to be publicized. In Japan, programs of preventive
mass immunization were carried out in the past, but as a result of using the same
injection needle for a number of children, Japan now has an estimated 2–3 million
people infected with hepatitis. In recent years, preventive medicines such as Tamiflu
and preventive drugs against cervical cancer have come into widespread use, but the
accompanying side effects have also become an urgent problem.

The preparation of big data on medical accidents in Japan (2000–2016) allows
inference of past trends and tendencies in accidents, which can be fed back into the
medical treatment policies of central government and administrative institutions and
the public health practice of local government. Information on medical accidents
is already published by the Japan Council for Quality Health Care, mainly through
the Ministry of Health, Labour and Welfare (following MHLW). However, although
detailed analysis has been undertaken of specific accident examples, it has been
difficult to capture macro-trends across the range of accidents. The use of big data
to socialize knowledge of failure for sharing by stakeholders, including medical
personnel and patients, will support accident reduction in medical treatment. It is to
be hoped that this will now usher in an age of ‘ICT disaster management’ for medical
accident prevention.

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2019
S. Atsuji, Resilience Management for a Sustainable Aging Society,
SpringerBriefs in Business, https://doi.org/10.1007/978-981-13-5805-0_1
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2 1 Resilience Management for Disaster Reduction Against Medical …

1.2 International Definition of Medical Accidents
and Errors

According to the Washington Post, medical accidents are the third greatest cause
of death after stroke and cancer [1]. In his work ‘Errors in Medicine,’ Professor L.
Leape demonstrates the need to prevent medical accidents and points to the increase
in the number of accidents in the United States and Britain [2]. The number of
medical accidents and medical errors in Japan in the 17 years from January 2000
to December 2016, counting only those reported in newspapers, was 439. America
and Britain also report continually occurring medical accidents. In these medically
advanced nations, there has been a shift to a policy of not concealing accidents, but
instead seeking to improve the situation by making them public, thereby securing
confidence in medical institutions. In Japan, proactive prevention initiatives against
medical accidents and errors and other medical disasters have now been introduced
by the MHLW, medical institutions and corporations, and other relevant bodies, and
these measures include independently devised strategies. In the interest of medical
accident prevention, the MHLW has presented a document entitled Comprehensive
Strategy for Medical Safety Promotion: Advance Prevention of Medical Accidents,
which is based on the Report of the Investigative Committee on Measures to Prevent
Accidents caused by Patient Misidentification. With reference to the work of the
medical accident researcher Lucian L. Leape and organizational accident researcher
J. Reason’sTheHumanContribution:Unsafe Acts, Accidents, andHeroic Recoveries
[3], the present book analyzes big data on medical accidents in Japan from 2000 to
2016 to investigate the potential for reducing the number of disasters with the help
of information and communications technology (ICT). This research is intended not
as a criticism of medical institutions and medical policy, but as a contribution toward
reducing medical accidents in the near future.

1.2.1 Changing Attitudes to Medical Accidents
and Difference in Concepts

In America, Britain, Japan, and other medically advanced nations, medical accidents
are publicized and have become a social issue. In Japan, the number of medical
accident-related lawsuits doubled between 1990 and 2000 from approximately 400
to approximately 800. According to a survey by L. Leape of Harvard University, the
rate of occurrence of medical accidents is around 10%, and approximately 4% of
patients suffer injury as a result of prescription, leading to death in approximately
14% of cases. In America, it is estimated that 1.3 million people suffer injury due
to medical accidents every year, and 180,000 of them die, with two-thirds of the
accidents classed as preventable cases of negligence [4].

Based on the results of this survey, the Institute ofMedicine (National Academy of
Medicine) in America published a report in 1999 which claimed that 44,000–98,000
patients a year die in medical accidents in America [5], and concluded that accidents
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arise from negligence and errors preventable through reform of medical institutions.
In response to the above-mentioned Institute of Medicine report, initiatives to deal
with medical accidents began in earnest in America, where research into medical
safety measures is ongoing in the field of patient safety. In Britain also, the National
Health Service (NHS) released a report in 2000 [6], an institution has been set up to
gather accident data, and social initiatives to reduce accidents are in progress.

In Japan, accident prevention initiatives were launched in response to a medical
accident in 2001, ofwhichwewillmake a case study later. In 2002, theMHLWand the
Japan Medical Association published accident prevention guidelines [7]. Regarding
American andBritish initiatives formedical accident prevention and differences from
Japan, let us start with a comparison to show the different definitions used in Japan
and overseas in the terminological categories for medical accidents (Table 1.1).

Table 1.1 International comparisons of medical accident categories

Japan USA

(i)Medical accidents and medical errors
Medical accident is a comprehensive term which
includes all case of personal injury arising at any
stage in the medical treatment process at a
location connected with medical treatment,
whereas medical error refers to a case where
patient injury results from a medical
professional neglecting to exercise due care in
the medical treatment process
(ii) Incident
Refers to a situation in the routine course of
medical practice where the patient does not
sustain injury, but a near miss or close call is
experienced
(iii) Error
A human action is classified as an error for
instance where (1) it is not intended by the agent
(2) it is undesirable with reference to regulations
(3) it is undesirable from the viewpoint of a third
party (4) it fails to satisfy objectively expected
standards
(iv) Misunderstanding
Misunderstanding is a form of error in which
something not actually present is thought to exist
or something present is not correctly identified.
This may for instance be the mishearing of
verbal communication, misreading of written
information or displays, misreading of data on
instrumentation, misunderstanding in an
accustomed operation, or misidentification of a
patient. This may be the cause of a medical
accident

(i) Adverse event
Designates all injury occurring in any
context relating to medical treatment, also
manifest as damage or complications
(a) Preventable adverse event
Refers to injury arising from error or
systemic failure
Additionally classified into three types
according to the agent
• Type 1: error by the attending physician
• Type 2: error by a member of the medical
team other than a doctor

• Type 3: systemic failure not involving
individual error

(b) Unpreventable adverse event
Injury not caused by error or systemic
failure and that may not always be
necessarily preventable even under
application of the latest scientific knowledge
• Type 1: High-risk treatment resulting in
injury that occurs frequently and is well
known

• Type 2: Injury due to a risk known but
occurring only rarely in normal medical
practice. Includes side effects of drugs

(ii)Medical error
Failure to carry out the planned intervention
in the intended fashion, or adoption of an
erroneous plan to achieve the goal

(continued)
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Table 1.1 (continued)

Japan USA

(iii) Serious error

Error with the potential to cause injury
which may result in lasting damage, or only
temporary but potentially life-threatening
damage
(iv) Minor error
Error that does not cause injury or without
the potential to cause injury
(v) Near miss
Error which could cause injury but is
intercepted before it can affect the patient
(vi) Incident
Also known as adverse event, serious error,
or accident

Note Indicates that, in Japan, medical accident is the main term used in a wider sense, while medical
error appears to be used in a narrower sense. In Europe and North America, medical accident
categories are different: firstly, a distinction is made depending on whether the medical intervention
results in adverse effect on the patient and secondly a distinction is made between preventable
and unpreventable events depending on whether negligence is present. The present book adopts a
definition of medical accident and error in accordance with the classification of the MHLW, but it
is likely in future that the categorization of medical accidents will move toward an international
standard

1.2.2 Medical Safety Management

According to a survey by L. Leape, of all medical accidents, 29% are accounted for
by mistaken diagnoses, mistakes in treatment methods or prescriptions, and surgical
mistakes and 19% by mistakes in drug administration [8]. Some issues relate to
pharmaceutical drugmanagement, for instancemistaken selection and administration
due to storing of hazardous drugs in the same place as other drugs or to similarities in
the color and design of pharmaceutical packages. Many medical professionals have
experience of a medical accident, but few of those involved report it freely. Today,
innovation inmedical technology has placed team treatment in themainstream,which
means that a number of specialist doctors and nurses and engineers are involved in the
treatment. If just one of themmakes amistake, there is an impact on the whole course
of treatment, frequently resulting in accident. It is obvious that medical professionals
also make mistakes, but if an accident does occur, there has been a tendency for
doctors, nurses, and also the hospital authorities to cover up or misrepresent their
ownnegligence, so that safetymanagement to prevent recurrence of the sameaccident
is not shared, which represents an underlying issue in the organizational culture.

This secrecy within the world of medicine is not limited to Japan but is also found
in Europe and North America. D. Hilfiker describes in an article his experience of
carrying out an abortion based on the diagnosis that the fetus was dead, but later
discovering that it had been alive up to the time of the surgery. A mistaken diagnosis
thus led to a medical accident and resulted in deep feelings of guilt and the anguish of
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being unable to confide in anyone [9]. It has been commented that doctors attempt to
resolve issues within their own range of skills, which results in insufficient exchange
with other doctors andwith entities beyond the bounds of the hospital and insufficient
communication within the team. In a survey by J. B. Sexton et al., whereas 80% of
surgeons rated the teamwork during surgery as ‘good,’ the figure among anesthetists
and nurses was 25–40%, indicating a gap in the perception of communication [10].

There were also issues with the internal reporting system. The ‘three strikes and
out’ system,whereby a thirdmistakemeans dismissal, is onewhere reporting leads to
attribution of individual responsibility. As a result, there is a tendency to perpetuate
the cover-up of accidents. In order to learn from the tragedy of amedical accident, it is
essential for this system that encourages silence to be reformed at organizational level,
and desirable for medical professionals to share with others and draw lessons. Useful
to that end is an anonymous reporting system involving a third-party organization,
and introduction thereof is already advanced in Europe and North America.

In America, Britain, Germany, and other medically advanced nations, so as not
to repeat the same accident in the clinical setting, there has been a shift from pur-
suing the responsibility for the accident to establishing the cause. In order to make
up for unsuccessful teamwork and insufficient communication, R. Simon proposed
corrective measures such as vocal confirmation, shared understanding between team
members, and a system of double-checking for miscommunication [11]. These are
‘medical safety management’ techniques that have been used in the high-risk indus-
tries of aviation, rail, and nuclear power, suggesting that the medical world needs
to use the range of safety management techniques accumulated by these industries.
Meanwhile, the development of new treatment methods and new drugs accompany-
ing the development of medical technology and instruments, along with innovations
in biotechnology including ES cells and iPS drug discovery, have meant that the
acquisition of knowledge and skills by medical professionals lags behind, leading to
accidents in a considerable number of cases.

Medical advances have made possible the treatment of intractable diseases and
early patient recovery, but advanced technology and instrumentation also contain
risks and ‘security holes’ as in the Swiss-cheese model that make accidents more
likely [12]. The increasing complexity of the instruments used in advanced medi-
cal treatment and the number of available drugs—now over 10,000 and constantly
growing—are among the factors contributing to increasing division of labor among
medical personnel and to the increasing range of tasks carried out by doctors, nurses,
and medical engineers. Delivering treatment therefore requires a system for real-
time specialist division of labor. Today, medical professionals are obliged to carry
out a physically and mentally arduous task within which a variety of factors can be
identified as leading to accidents, among them constantly advancing medical inno-
vations, increasingly specialized division of testing and diagnosis systems, commu-
nication among team members in team treatment, coordination between different
medical departments in the diagnosis and treatment of patients with complications,
and the systems for medical treatment management deployed by hospital organiza-
tions, including management of information on medical professionals that is held by
patients. Behind medical accidents and errors lie not only the human and organiza-
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tional factors involved in the advanced medical treatment of modern times, but also
systemic factors within these complex systems. Numerous frontline accidents occur
not only at medical treatment institutions but also at long-term care and welfare facil-
ities, and this will require attention going forward. In the next section, we present
an analysis of data relating to medical accidents and errors occurring in Japan with
a view to classification of accident cause.

1.3 Data Mining Using the Resource Japan Medical
Accident Big Data 2000–16

1.3.1 Diversification of Medical Accidents and Errors

Using as data the list of accidents in the resource Japan Medical Accident Big Data
2000–16, we carried out a classification by accident cause in accordance with the
MHLW’s criteria for medical accidents, incidents, errors, misunderstandings, and
other mistakes. However, the trend of accidents in recent years turns up frequent
examples that donot fit into these categories.We therefore attempted a reclassification
based on at least nine indicative factors. Fig. 1.1 is a graphic representation based on
text-mining of unstructured data from newspaper articles arranged year by year by
accident cause.

A:Medical intervention

Refers to diagnosis and surgical treatment, drug prescription or other action for
the purpose of treatment of disease and injury. This includes for example direct
surgical mistakes, cases where surgical gauze is inadvertently left in the body after
an operation, or where injection is given at the wrong site.

B: Nursing intervention

Refers to the general range of nursing action to support the patient as an auxiliary to
the above-mentioned medical intervention but excluding medical intervention. For
example, cases where the wrong intravenous drip drug is administered or where an
artificial respirator is inadvertently not connected to the power source.

C: Patient action

Refers to accidents arising from the patient own action. Includes, for example, falls in
the hospital, falling out of bed, refusing medical intervention, violence against med-
ical professionals, or other obstructive action. It additionally includes cases where
the patient seeks a second opinion from one or more other medical institutions and
is given a different prescription concurrently, resulting in problems caused by multi-
drug co-medication unintended by the patient.
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A: Medical intervention

B: Nursing intervention

C: Patient action

D: Medical drug- or medical
instrument-related

E: Team treatment

F: Medical information
management

G: Hospital management

H: Community medicine

I: Medical policy
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A: Medical intervention B: Nursing intervention C: Patient action

D: Medical drug- or medical instrument-related E: Team treatment F: Medical information management

G: Hospital management H: Community medicine I: Medical policy

Fig. 1.1 Intermediate classifications of medical accidents: trend in number of events (Japan,
2000–16) by Atsuji Seminar. Source Medical Accidents 2000–16: Statistical Trends by Cause
of Accident [3D graphic representation using below Table 1.2]
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D:Medical drug- or medical instrument-related

Refers to the administration, infusion or preparation of medical drugs including
anesthetic preparations for surgery or any other action to support general medical
treatment. This includes for example misunderstandings over drug combinations or
concentrations and cases where drugs are administered after their expiry date, or
where the wrong drug is administered. It also includes mishandling of catheters and
other medical instruments supplied by medical manufacturers and defects or flaws
in the instruments themselves.

E: Team treatment

Refers to secondary medical intervention such as testing, diagnosis and surgical
support, including by technical staff (e.g. clinical engineers) auxiliary to surgery,
but excluding nursing intervention. This includes for example cases where surgery
is carried out based on confusion of test results with those of a different patient and
cases where a trainee doctor or someone else other than the staff member responsible
undertakes medical intervention with undesired results. Particularly in the advanced
medical treatment of today, where it is essential for medical treatment institutions to
handle the latestmedical instruments and ensure coordinationbetween teammembers
in team treatment, it does not include mistakes by individual staff members but does
include mistakes caused by mis-coordination of the medical team.

F: Medical information management

Refers to the general range of information management relating to medical systems,
including for instance management of patient information, staff shift patterns, and
allocation of tasks. This includes for example mis-inputting of electronic records and
prescription notes, miscommunication of information between medical profession-
als, and misunderstandings over accident information. It also includes injury from
side-effects due to multi-drug co-medication or application of different treatment
measures in elderly patients consulting multiple medical institutions (there are also
caseswhere confusion ariseswhen patients are prescribed different drugs at a number
of different hospitals).

G: Hospital management

Refers to governance aspects of national, public and private university hospitals,
medical institutions and medical corporations. This includes for example cases of
continued long-term use of obsolete technology or long-term re-use of non-re-usable
medical instruments, as well as overwork or inadequacies of personnel systems in
response to night-time or emergency admissions, regardless of whether at an emer-
gency or a regular medical institution.

H: Community medicine

Refers to aspects of the coordination ofmedical institutions andmedical corporations
with the local community, whether public or private. This includes, for example,
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cases where communication issues in emergency response lead to delay in arrival of
ambulances or buck-passing over emergency patients at the boundaries between the
jurisdictions of different prefectural-level authorities.

I:Medical policy

Refers to the medical policy and health administration exercised by central govern-
ment (MHLW) and the healthcare facilities of local government authorities. This
includes examples of systemic issues in central government medical policy or other
measures, for example the spread of hepatitis B and hepatitis C infection due to a
preventive immunization campaign or other measures led by central government.

Regarding the overall trend in the number of accidents, there has been a decreasing
tendency since the peak of 52 accidents in 2003. However, it is relevant that, from
2000 to 2016, the factors in medical accidents altered to include not simply medical
intervention itself but also team treatment and aspects related to medical drugs and
medical instruments (handling) and medical information management (Table 1.2).

The advanced medical treatment of modern times is based on team treatment
by a team consisting of a number of medical staff. Faults occurring in this kind of
modern clinical setting are discussed by Yamauchi, K. and Yamauchi, T. under the
‘snowball model’ [13]. If, in a series of medical processes, the first staff member
makes a mistake, as long as the second staff member discovers the mistake, the
risk of accident will be reduced, but if the mistake remains undiscovered and is
perpetuated, the risk of an accident continues to grow. Viewed under this model, the
likelihood of the doctors and nurses directly involved with the patient causing an
accident will necessarily be heightened, but there will be quite a number of cases
where the staff member whomakes the final mistake has to bear all the responsibility.
If responsibility is not dispersed, individual staff will cover up their own mistakes,
and there will be a constantly increasing risk of a further mistake ending up in a
medical accident. This is similar to the process in J. Reason’s Swiss cheese model
[14], in which the route through a series of security holes leads to a major accident.

In team treatment particularly, information sharing on mistakes and near misses
and other similar incidents is important, and communication about risks and dangers
is essential. In order to use information on medical accidents effectively, we need to
see accidents as the result of failures in joint action and verymuch an issue formedical
organizational management systems, rather than pursuing individual responsibility.
Incidents andmistakes that have come to light through reporting ofmedical accidents
should be seen as an issue of hospital organizational management rather than of
medical professionals and should be treated as an opportunity to remedy inadequacies
in medical organizational systems. The utilization of medical accident information
is also indispensable from the viewpoint of medical information management, and
should not be limited to within the hospital but shared throughout the medical world,
helping to construct a ‘medical riskmanagement’ system to prevent the recurrence of
similar situations. Already, in Europe and America, by publishing data on accidents,
a system has been introduced for evaluating the reliability of medical institutions. As
is the case with aviation accidents, mistakes, to which all are susceptible, are shared,
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resulting in moves to suppress accidents based on team members learning together
and identifying security holes in the wider context.

1.3.2 Co-occurrence Relationship of Accident Causative
Factors: Mandala of Failure and Network Mapping

With reference to J. Reason’s Managing the Risks of Organizational Accidents, we
divided the causative factors in modern medical accidents into three levels: direct
human factors in the form of human error; system error involving for instance organi-
zational factors leading to accidents and security holes; and background factors that
are an indirect breeding ground for above-mentioned accidents (operational man-
agement, government policies). The interrelationships between the nine factors are
shown in Fig. 1.2.

Human 
error

C: Patient action (including 
obstruction of medical intervention)

A: Medical intervention 
(surgery, diagnosis)

B: Nursing 
intervention 

(excluding medical 
intervention)

System
error

F: Medical information 
management

E: Team treatment  D: Medical drug-or 
medical instrument-

related

Macro

Micro

Social
system

I: Medical policy, WHO 

G: Hospital 
management 

H: Community 
medicine 

Fig. 1.2 Outline classifications of medical accidents: 3D Mandala of Failure (classification of
causes of accident and error). Note Drawing by S. Atsuji and R. Fujimoto
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In the 3D Mandala of medical accidents, the category of human error includes
mistakes during surgery, misadministration of drugs, falls, refusal of treatment and
other accident causative factors attributable to issues of technical ability, knowledge,
or experience, or to other behaviour on the part of individual doctors or nurses or
patients themselves, such as inattention. On the other hand, there are many acci-
dents where the responsibility of the individual medical staff in charge in terms of
organizational management is not in question, but where an accident results from
a widening of the security holes that lead to error, for instance through inadequate
cross-checking within the treatment team, misidentification of drugs with similar
names or similar packaging (drug management), mishandling of medical instru-
ments or defects in the instrument itself, or miscommunication or non-sharing of
information. Such a situation can be described as system error. In addition to this
system error category of medical accident and error, we can also point to issues
in hospital management, including human resource management (HRM), such as
structural inertia in the hospital organization, mutual learning failure among team
members, excessively demanding shift patterns and overwork, failure to invest in
medical human resources (lack of opportunity to learn about new advanced medical
technologies), and staff stress care.

In addition, complications and other factors increasingly apparent with the aging
of society lead to ‘multiple external treatment’ resulting in side effects due to mul-
tiple electronic records and multiple drug prescriptions (this includes cases where
the patient seeks a second opinion based on the principle of informed consent and
as a result undergoes multiple treatment and unintentionally receives multi-drug co-
medication from a number of hospitals, with the patient and the patient’s family
sometimes losing the ability to manage their own treatment). In addition to such
issues with the medical care system, insufficient technical coordination within the
treatment team of the kind required by advanced medical treatment, skill imbalances
in safety management, and other organizational and systemic factors can be cited
as systemic errors where disaster management for medical accident prevention has
become essential [15]. In community medicine, meanwhile, the jurisdictional com-
petence of central government and local government authorities presents an issue.
Among the issues across the field of medical administration that require review and
improvement is the kind of regionally compartmentalized medical administration
that leads to buck-passing of emergency ambulance cases and issues in the coordi-
nation of emergency hospitals and community medicine. The issue of unforeseen
adverse effects from multiple treatments at multiple medical institutions is expected
to become increasingly widespread in the aging society, and may result in further
additions to the nine factors listed above.

Regarding the concrete details of these accidents, the resource Japan Medical
Accident Big Data 2000–16 is a summary of newspaper reports of medical acci-
dents. We used text mining to analyze the content of the articles relating to the acci-
dents listed therein. Fig. 1.3 presents a co-occurrence network map linking accident
causative factors to which all people are susceptible.
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Fig. 1.3 Detailed classifications of medical accidents and errors; newspaper article mapping and
cluster classification (the above graph was provided by A. Nozaki based on the big data of Atsuji
Seminar). Note Co-occurrence network text mining-based visual representation of degree of corre-
lation of accident terminology appearing frequently in newspaper articles (based on text mining of
unstructured data on 439 accidents or errors)
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Text-mining was carried out on newspaper article data relating to 439 med-
ical accidents in Japan in the period 2000–16, and an analysis made of the
degree of correlation of high-frequency terminological items in the articles. The
following clusters were identified: (Group a) unconscious/condition; (Group b)
mistake/tube/breathing; (Group c) bleeding/high volume; (Group d) failure/organ;
(Group e) administration (drug); (Group f ) test; (Group g) gauze/excision/internal.
From these clusters were identified the frequency of high-risk accident patterns.
Some of the cluster groups corresponded to elements attracting particular attention
in the clinical setting. Other clusters can as a result also be seen as representing
checkpoints deserving notice. The treatment in the newspaper articles concentrated
on drastic medical accidents of high newsworthiness that grab public attention, but
it seems that errors, mistakes, incidents, and misunderstandings tend to move out
of focus with the passing of time. In recent years, with a view to reducing medical
accidents, a medical support system to overcome accidents of the kind seen in cluster
groups a–g has become necessary.

1.4 IoM Innovation and Medical Accident Prevention

1.4.1 ICT Medical Innovation and Human Resource
Management (HRM)

In the increasingly advanced and complex clinical setting of today, hospital orga-
nizations recognize accidents and mistakes as inevitable occurrences. To promote
the safety of medical treatment and the creation of confidence, management of the
valuable human resources of doctors, nurses, engineers, and other medical staff is
an urgent task, and a wide range of related initiatives has already begun in medically
advanced nations.

In Europe and America, flight simulators that make use of information on the
causes of aircraft accidents shared across the aviation industry are used in training
for human resource management, which has led to a sharp reduction in accidents. In
medicine similarly, to prevent accidents and errors, it is hoped that the use of medical
simulators and other ICT tools for trainee doctors and inexperienced medical person-
nel could reduce the kind of mistakes that anyone is likely to make. In recent years,
the combination of artificial intelligence and robotics has made it possible to acquire
technical skills through simulation that reproduces conditions with a high degree of
authenticity. Research is also progressing into mixed reality, which combines virtual
reality and augmented reality with robotic engineering. If doctors became able to
simulate surgery at home using these technologies, this would remove restrictions
onmedical personnel, who are preoccupiedwith a host of secondary tasks, andwould
create opportunities to learn about actual medical intervention and would promote
improved technical skills.
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Additionally, by using ICT for accident prevention, by using artificial intelligence-
supported diagnostic systems to prevent mistakes in diagnosis and prescription, and
by sharing accident information through an ‘Internet of Medicine’ (following IoM)
analogous to the IoT, it would be possible to prevent easily occurring misdiagnoses
and mis-prescriptions. Further, a fusion of motion capture with robotics could be
used to copy themovement techniques ofmaster surgeons,while artificial intelligence
could be used to effect ‘AI deep learning’ of the expertise and knowledge displayed in
the diagnosis and prescription practice of veteran doctors. This medical innovation to
provide support across the range of medical treatment would be effective in accident
prevention. Fig. 1.4 is a graphic representation of the ‘hexagonal’ medical innovation
which this ICT medical technology innovation promises to realize on six fronts.
These six fronts correspond to strategies to overcome the medical accident clusters
in Groups a–g above.

(i) Examination f
biometric nanodrone for 

examination and 
followup system 

(iii) Prescription e
Internet of Medicine-based 

medical optimization 
network

(ii) Diagnosis a
medical artificial intelligence,
deep learning, and big data 
to prevent mis-prescription

(vi) Artificial organs and 
drug discovery d

use of 3D bioprinters for  
artificial organs, iPS cell
-based drug discovery, 
      and smart pills

(v) Surgery b,e
surgery support using motion 

capture, biomimetics, 
neural robotics 

(iv) Testing and 
pathology g

virtual surgery using a 
medical treatment 
simulator,  genome 

pathology testing using 
remote biopsy

ICT medical innovation

Fig. 1.4 ICT technology applications for medical accident prevention (medical innovation). Note
Drawing by S. Atsuji and R. Fujimoto

(i) Examination: biometric nanodrone for examination and follow-up system.
Imaging of pathological foci within the body using microscopic drones, which
are digested and excreted as organic material, to prevent mistakes caused by
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oversights easily committed in testing. ⇒ Solution for accident prevention in
Group f

(ii) Diagnosis: medical artificial intelligence, ‘deep learning’, and big data to pre-
vent mis-prescription. Use of artificial intelligence for medical diagnosis to
explore the range of possible diseases and prevent misdiagnosis. ⇒ Solution
for accident prevention in Group a

(iii) Prescription: IoM-basedmedical optimization network. Use of the Internet and
big data to gather opinions fromavirtual teamofmedical specialists andprevent
diagnosis and prescription mistakes. ⇒ Solution for accident prevention in
Group e

(iv) Testing and pathology: virtual surgery using a medical treatment simulator,
genome pathology testing using remote biopsy. Use of simulated testing before
surgery and prescription to improve technique and instrument handling skills
and prevent mistakes in the actual surgery. ⇒ Solution for accident prevention
in Group g

(v) Surgery: surgery support using motion capture, biomimetics, neural robotics.
To ensure smooth surgical operations, use of robotic technology in areas requir-
ing minute precision to reproduce the movements of experienced surgeons
through ‘motion capture’ and thereby improve surgical precision. ⇒ Solution
for accident prevention in Group b and Group c

(vi) Artificial organs and drug discovery: use of 3D bioprinters for artificial organs,
iPS cell-based drug discovery, and smart pills. Use of biological 3D printers for
modeling of patient organs, reproduction of organic organs with 3D bioprinters
for use in operations. Also, drug discovery using iPS technology. Smart pills
that measure their own effectiveness. ⇒ Solution for accident prevention in
Group d.

Regarding (iv)–(vi) above, to carry out surgery simulationusing an artificialmodel
of the patient organ, the cycle of processes can be reversed or repeated multiple times
depending on the circumstances. For prognosis, the cycle returns again to (i).

As part of this ICT innovation, preparations for the use of medical accident big
data are currently under way, in connection with which personal information and
the scope of its use are issues. When these are resolved and the use of ICT has
permeated the clinical environment, it should be possible to realize a platform for
real-time sharing on smart medical networks of medical data including accident
information.

If not only knowledge of mistakes but also of testing, diagnosis, and prescription
were shared, and the enormous amount of data that builds up day by day were used
for learning through artificial intelligence this could be expected to help prevent
mistakes in all processes and contribute to medical accident prevention. Meanwhile,
using the IoT to record and accumulate detailed data on routine items, such as heart
rate and number of steps walked, could help put in place a medical support system
for the individual patient. If artificial intelligence that learns about individual patient
characteristics could be used to automatically prepare medication based on day-to-
day physical conditions or provide reminders for clinic appointments, this would also
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be likely to contribute to avoiding multi-drug co-medication, multiple treatment, or
excessive medical consultation. It would also make it possible to allocate limited
medical and human resources to the patients who need them most. ICT innovation
of this kind could thus be effective in both clinical practice and patient support as
a step toward relieving the pressure of work on doctors, nurses, and other medical
professionals. In our present research, as a future issue, we are also progressing
with investigations into a ‘self-learningmedical accident database’ that uses artificial
intelligence gathered frommedical accident big data to analyze accident data, classify
and arrange by cause of accident, and perform update by learning from accidents.

Of the medical innovations outlined above, experimental application to medical
treatment has already begun in the case of artificial intelligence and big data and
the IoT. Development is progressing in the use of artificial intelligence to support
diagnosis, prescription, etc. The trends in this medical use of ICT are summarized
in Table 1.3 Status of ICT use for medical accident prevention.

Table 1.3 Status of ICT use for medical accident prevention

Example of use
Name of research
institute

Article content (summary) Source
Classification

Nerve regeneration
with 3D bioprinter
Kyoto University,
Cyfuse K.K.

Based on a cluster of cells from human
skin, a 3D bioprinter was used to create
nerve conduits to successfully
regenerate missing nerve tissue. This is
expected to lead to treatment methods
that cause less physical stress than
conventional therapies

Mainichi Shimbun
Feb. 24, 2017
(vi) Group d

Centralized remote
management system
for medical
instruments
Saitama Medical
University, Hitachi
Systems

Development of a ‘centralized remote
monitoring system’ that notifies medical
professionals based on detection of
warning signals issued by the various
medical instruments used by medical
institutions and detection of operating
conditions that risk leading to
breakdown or irregular operation. It will
become possible for the system to
centrally collect warning data and
operational data from medical
instruments made by a range of
manufacturers and to check the status of
the instruments through smart devices,
etc.

Nikkei Shimbun
Feb. 7, 2017
(v) Groups b and e

(continued)
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Table 1.3 (continued)

Example of use
Name of research
institute

Article content (summary) Source
Classification

Artificial intelligence to
save people from
blindness
Google

Google is developing artificial
intelligence able to identify diabetic
retinopathy, the main cause of adult
blindness. Similarly to artificial
intelligence that recognizes faces in
photographs or animals, deep learning
is used to scan retinal photographs for
symptoms. It has been found that
artificial intelligence can detect
symptoms with roughly the same degree
of accuracy as human ophthalmologists

WIRED
Feb. 7, 2017
(ii) Group a

Optimal cancer
treatment guided by
artificial intelligence
National Cancer Center
Japan

Based on scientific papers studying
patient cancer gene information and
similar clinical data, artificial
intelligence proposes optimal anticancer
agents and other treatment methods to
support doctor diagnosis

Nikkei Shimbun
Feb. 1, 2017
(ii) (iii) Groups a and e

Informed consent
supported by artificial
intelligence
National Cancer Center
Japan

An artificial intelligence system is under
development that gauges the degree of
patient comprehension in informed
consent dialog with a doctor and
responds with explanations that include
video images

Asahi Shimbun
Jan. 31, 2017
(ii) (iii) Groups a and e

Artificial intelligence
application for early
cancer detection with
over 99% accuracy
Preferred Networks Inc.

Development of technology using deep
learning to raise the rate of early breast
cancer detection from 80 to 99%. By
feeding into artificial intelligence
comprehensive analytical data on
substances in the blood, genomes, etc., a
high rate of accuracy was confirmed in
5000 cases. Testing of improved safety
and much higher accuracy will
reportedly become possible with only a
very small blood sample. Application is
expected to several dozen different
types of cancer

Nikkei Shimbun
Jan. 28, 2017
(ii) Group a

(continued)
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Table 1.3 (continued)

Example of use
Name of research
institute

Article content (summary) Source
Classification

Instant clinical
judgment with
artificial intelligence
based on symptoms
and test values
Jichi Medical University

System developed which responds to
input of patient symptoms with artificial
intelligence-based proposal of a number
of differential diagnoses and calculation
of the probability of each. When
medical information on new patients is
recorded in artificial intelligence which
has assimilated scientific papers and
textbooks containing information on the
sensitivity and specificity of the
differential diagnoses, it responds by
displaying the most likely diseases, their
probability, the test items required for
differential diagnosis, and the names of
drugs prescribed to patients diagnosed
in the past with the same disease

Nikkei Medical
Jan. 16, 2017
(ii) (iii) Groups a and e

IoT drug calendar
Kobe University

In outpatient treatment, including
home-based medical care, to identify the
accuracy of patient drug compliance, a
drug compliance management system
has been developed. The system
provides four pockets for each day, one
each for morning, midday, after the
evening meal, and before bedtime, and
records data on when and from which
pocket the drug was taken. Analysis of
the data is used to identify the
appropriate amount of drug and to
provide guidance on drug compliance

Nikkei Shimbun
Jan. 13, 2017
(v) Groups b and e

Augmented reality to
support surgery
Tokyo Women’s Medical
University, Intel

Development of a system is in progress
which will use CT data, etc., to allow
surgeons to carry out indirect
manipulation through intuitive hand
movements, without touching any
implements, to indicate where to make
an incision or which position to rotate to
for optimal view. Advantages of
allowing operation with one hand and
maintaining sterile conditions

JB Press
Dec. 20, 2016
(v) Groups b and e

(continued)
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Table 1.3 (continued)

Example of use
Name of research
institute

Article content (summary) Source
Classification

Artificial intelligence to
explore treatment
methods
Kyoto University,
Fujitsu

Artificial intelligence development is in
progress which will deduce the cause of
patient disease from genetic information
and will explore individually tailored
treatment methods. Artificial
intelligence will learn from a database
of worldwide medical scientific papers,
genome data, etc. In addition, the
system aims to clarify the relationship
to disease of gene mutations whose
pathological significance is not yet clear

Asahi Shimbun
Oct. 6, 2016
(ii) Group a

Start of trials of high
blood pressure
treatment via remote
medical examination
Tokyo Women’s Medical
University

Trials have started to test the safety of
IoT-based remote treatment for patients
with high blood pressure. Patients will
manage data on home-based blood
pressure measurements using a
dedicated app, which the attending
physician checks regularly to decide on
treatment policy. Consultation takes
place by videophone, online chat, etc.,
followed by drug prescription. Drugs
are prescribed in hospital and are sent to
the patient’s home

Mainichi Shimbun
Sept. 14, 2016
(iv) Group g

Theater-type operating
space
Japan Agency for
Medical Research and
Development
Tokyo Women’s Medical
University
Hiroshima University

IoT is used to create a linked network
throughout the operating theatre to
integrate basic data on medical
instruments, intraoperative imaging, the
position of surgical instruments, the
patient’s physical condition, etc.
Integrated tracking of the progress of
the operation and patient condition
improves the accuracy and safety of
treatment by allowing surgical
navigation and the movement of
instruments to be monitored. The varied
information collected during surgery is
converted to database format and used
to support improved treatment

Nikkei Shimbun
July 4, 2016
(v) Groups b and e

(continued)
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Table 1.3 (continued)

Example of use
Name of research
institute

Article content (summary) Source
Classification

Computer
graphics-based virtual
surgery practice
Kyoto University

A system is under development to
reproduce organs on a personal
computer to allow various trial
procedures ahead of surgery, for
instance the exploration of a range of
surgical approaches. The doctor moves
a cursor that looks like an electrical
surgical knife to manipulate and dissect
the computer graphic liver, which
changes shape in response, calculating
and displaying the resulting change in
the position of blood vessels and tumors

Yomiuri Shimbun
Oct. 12, 2015
(v) Groups b and e

Note Surveillance by R. Fujimoto and S. Atsuji

As of February 2017, a wide range of systems has been developed, from support
for medical examination and diagnosis using artificial intelligence and big data to
surgical support and simulation based on augmented reality and IoT-based central-
ized management of medical instruments. Trials aimed at practical realization are
under way. Going forward, innovative medical treatment is anticipated in four areas:
artificial intelligence-supported diagnosis; medical motion capture; medical accident
big data; and 3D bioprinters. There are also experimental initiatives to expand patient
support and remote medical treatment, raising the task of flexible system design for
ICT utilization.

We are now entering an age when ‘medical treatment democracy’ will be an issue.
For Japan, which is experiencing the aging of its population at a rate unparalleled
elsewhere in the world, this requires a revision of medical treatment policy. The
falling birth rate is also contributing to a change in the nation’s age structure, making
it clear that enhanced policy making is required in the area of medical treatment
as well as in long-term care, pensions, insurance, and welfare. Across the media,
each day brings new reports of a variety of new medical treatment technologies and
special treatment methods. At the same time, meals, facilities and the other amenities
of inpatient institutions and other factors such as employment conditions for hospital
staff have become relevant points in the patient’s selection of hospital. However, it
is self-evident that the foundation of the quality of medical treatment is safety. It is
this core competence of medical treatment—patient safety—that should be the main
focus for medical professionals.
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1.4.2 Compliance and Governance Exemplified in a ‘Medical
Sustainability’

As exemplified in the medical intervention at a university hospital presented in the
case study below, team treatment is at the center of modern medical treatment, with
an increasingly complex range of operations and procedures requiring coordina-
tion between doctors, nurses, and clinical engineers. Particularly in the treatment
of intractable diseases, new medical technology is increasingly sophisticated, con-
ventional knowledge is inadequate by itself, and division of tasks through auxiliary
medical technology adds to the complexity. Likewise, in the medical accident pre-
sented in the example below, knowledge of the artificial heart-lung machine not
being correctly transmitted from the engineer to the doctor was one of the causes of
the accident. So that increasingly complex medical teams can continue to function,
communication skills that enable timely treatment decisions are essential. Medical
teams are supported not only in the immediate surgical environment, but also by
a variety of testing technologies and computer engineers, making communication
within the team ever more important. If this exchange of meanings is inadequate, a
frequent result is malfunction of the team treatment. Communication failures involve
concurrent appearance of human error and system error.

Human error is inevitable as all people are liable to make mistakes, and accidents
can happen even in highly skilled medical teams. Of course, medical professionals
pay the closest attention in the discharge of their medical duties, but there has been
no decrease in the number of medical accidents and errors. In the past, the focus
in medical accidents was on individual human error, while the underlying system
error tended to remain out of focus. The present book closes in on the security
holes that cause the system error that in turn underlies human error. Up till now,
medical treatment institutions, as a preventivemeasure against accidents, have tended
to highlight the responsibility not of systemic arrangements but rather of human
personnel, issuing penalties such as pay cuts, demotion, and dismissal depending
on the number and seriousness of mistakes as part of a system of guaranteeing
medical safety through personnel management. As a result, however, in order to
avoid penalties for accidents, medical personnel protect each other in the event of
mistakes or failures, creating a culture of self-protecting complicity in concealment,
which has not brought a decrease in accidents. This inappropriate medical treatment
management has not been brought to public attention so there has been no reform
of safety management in hospital organizations and the same types of accident have
been repeated. In the clinical environment, diagnostic mistakes, surgical mistakes,
drug prescription and administration mistakes, patient misidentification, mistakes in
patient handover and many other types of accident occur at the frontline. In order to
avoid these kinds of accident and secondary disasters, experience and knowledge of
failures must be organizationally harnessed for hospital system safety management
through ‘double-loop learning’ (March, J. G. and Argyris C.) practised mutually
among the members of the organization.
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According to Yamauchi, K. and Yamauchi, T., ‘Japanese university medical
departments, which are rated highly for their research and practical achievement
but not for their education, have a structure which makes it difficult for professors
and other senior doctors to be enthusiastic about the training of junior doctors or the
treatment of patients not involved in research projects’ [16]. University hospitals,
reportedly, have an ingrained system which places emphasis on research perfor-
mance and results. Meanwhile, university hospitals are divided internally into chairs
and departments, so that ‘the independence of eachmedical unit is strong,making it is
difficult for the hospital as a whole to agree on new systems for accident prevention
or to take sweeping measures’ [17]. Of course universities must respect the inde-
pendence and originality of research, but to improve medical safety, organizational
management and systemic frameworks must be put in place to allow their effective
functioning as medical treatment institutions for the patient’s benefit.

In the case study below, for fear that the accident would be made public and the
hospital’s failure leak to the outside, a medical accident was covered up and the
information kept sealed within the organization. The internal culture of the hospital
had created a self-protecting approach of safeguarding the professional position of
staff members, which blocked the appropriate response to the accident, which is to
inform the patient or the bereaved family. In the future, as an anti-disaster initiative
also serving to reducemedical accidents, it is time to additionally consider the reform
of governance functions in medical organizations.

In the event of a medical accident, medical personnel experience a range of mental
burdens, which can lead to psychological trauma. In the deep psychology of medical
personnel, an opposition arises between the code of the hospital organization and
the doctor’s individual codes, and the accident becomes the occasion for a conflict
to emerge between the doctor’s personality and the organization personality as a
member of the hospital staff. The conflict of codes between the code of the hospital
organization as a medical treatment institution and the medical professional’s codes
emerges at the same time as the medical accident, and is latent during the period of
mistake-free medical intervention. Together with the acknowledgment of accidents
and failures, there emerges an imbalance between the dual claims of medical codes
and organizational (hospital staff) membership, and the evasion of this contradiction
becomesnormalized, tending to continuously strengthen the organizational affiliation
[18], so that thinking patterns become centered on the organization personality. In
the continued existence of any organization, ‘the fiction of superior authority is
generated, and authority is reproduced within the everyday routine of organizational
participation’ [19]. Medical personnel, in addition to their individual personality
and organization personality, have the social personality aspect of their medical
personality, and are thus burdened with a three-layered persona.

In the case study below of an accident cover-up attempted by doctors, the strict
hierarchical relations within the workplace and the emphasis on performance deter-
mined by the hospital organizational culture, worked, following the occurrence of
the accident, to destroy the balance between the doctors’ personess, which had been
in equilibrium. In the internal psychology of doctors who had adopted an organi-
zation personality, the obedience to and desire for authority and the overemphasis
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on performance among other factors seem to have led to a loss of morality and a
susceptibility to panic. In reaction to the authoritarian culture and absolute hierarchy
which gave rise to the accident, governance with functions to remedy these issues
may be worthy of consideration as a new social function to prevent medical accidents
reaching disaster scale.

In general, medical accident cover-ups are carried out in order to protect society’s
trust in the hospital and the status of the doctor. They thus constitute activity to
guarantee the authority of medical treatment as a whole. On the other hand, they
also contain aspects which infringe against patient confidence in medical treatment
and against legal compliance. If medical accidents are repeated, they cause social
unease and loss of confidence in medical treatment. The case study below examines
a classic example of internal reporting of a medical accident at a university hospital.
According to Barnard, ‘Organizations endure, however, in proportion to the breadth
of the morality by which they are governed’ [20]. For the advancement of medical
treatment, the creation of a morality that maintains compliance can be seen as an
essential professional competence of the managers of the hospital organization. This
is only to say that foresight, long purpose, and high ideals are the basis for the
persistence of beneficial cooperative relationships within the hospital organization.

As seen in the case study, silencing and cover-up of mistakes means losing forever
the opportunity to learn from accidents. Mutual learning from accidents may also be
an experience allowing improvement of the quality of medical treatment. Generally,
medical staff during their lifetime will on many occasions have faced the death
of a patient and the grief of the bereaved family, and will therefore be carrying a
burden of conflict and trauma. In a profession which confronts directly the harsh
realities of human life, these opposing aspects can wear down the demanding ‘moral
codes’ required as the ethics of medical workers and lead to the antisocial actions
of falsification of records and cover-up, and this could be the fate of anyone. To
prevent accident cover-up, it is necessary to lighten the responsibility of doctors by
allocating responsibility for accidents to the organization as a whole. What is needed
is a systemic and managerial reform that safeguards the position of those involved
in the accident, thus making it easier to gather accident information and review the
failed actions. This would promote overall medical safety by allowing the sharing of
accident information.

Going forward, improving levels of safety will no doubt result from the ‘democ-
ratization of medical treatment’ now under way in medically advanced overseas
nations, following the recognition of the need to promote medical safety by making
accidents public on the responsibility of the medical treatment organization and to
promote mutual learning and sharing of insights into failure prevention. There are
few reports of medical accidents from developing countries, but the more medically
advanced a nation, the greater the number of accident reports, because the result-
ing reform measures are shared across the whole of society. Instead of concealing
accidents, it is important rather to discover the security holes that mediate accidents.
Today, thanks to the enactment of the Whistle blower Protection Act, which gives
legal protection against unfair treatment to insiders who make reports, and thanks
also to the amendment of the Medical Service Law, the number of accidents made
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public is increasing. In 2015, the number of accidents reported to the Japan Council
for Quality Health Care, at 3654 cases, was approximately three times greater than
ten years earlier [21]. It should be noted that already, in the United States, as in the
aviation industry, responsibility for the occurrence of accidents is not attributed to
individuals (doctors or pilots); rather, through disclosure and identification of the
security hole that led to the accident, the organization as a whole and the industry as
a whole shoulder the responsibility, leading to improvement of the overall system.
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Chapter 2
A Case Study of Medical Accidents
and Errors for Kaizen

2.1 Case Study of a 2001 Medical Accident

Publicity, newspapers onMarch 2, 2001, a medical accident occurred in the pediatric
cardiology department of a university hospital. The case involved an accident caused
by a surgical team under the charge of Dr. A during a heart operation on a 12-year-
old patient. The accident occurred despite the hospital being known as the institution
with Japan’s leading level of technology in the field of cardiac surgery. Below is
presented the timeline of the accident (as featured in the Asahi Shimbun) (Table 2.1).

In the heart surgery performed in this case, after bringing the patient’s heartbeat
to a complete halt, a small sternotomy is performed. Before the commencement of
surgery, a procedure is carried out in which the patient’s heart is temporarily stopped
and blood drained from the body and reintroduced to circulation after oxygenation.
The operation of the artificial heart-lung machine which takes over the functions of
these organs was assigned to Dr. B.

When using a heart-lung machine, first of all a procedure known as gravity
drainage is applied. However, as the drainage operationwas not sufficiently effective,
Dr. B switched part of the way through from gravity drainage to vacuum-assisted
venous drainage in an attempt to correct the insufficiency. Then, following an instruc-
tion from Dr. A to secure visibility at the surgical site, Dr. B raised the speed of
the blood suction pump to almost three times the regulation value. As a result, the
patient’s blood circulation became insufficient, causing the patient to suffer severe
brain damage. A medical accident thus took place due to errors in the operation of
the artificial heart-lung machine. Newspapers on March 5, three days after surgery,
the patient died.

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2019
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Table 2.1 Typical case study of medical accident

2001 March 2 Patient undergoes heart surgery at a university hospital

March 5 Patient dies of cerebrovascular failure. Dr. A instructs staff including
chief nurse to falsify intensive care unit records

March 8 Dr. A instructs clinical engineers to falsify records of artificial
heart-lung machine

Document claiming errors in operation of artificial heart-lung
machine and falsification of records is delivered to university
management

March 9 Letter with same content is delivered to patient’s father

Head professor of Dr. A’s department reports to hospital director that
no accident has taken place

May 25 Patient’s father requests hospital to undertake inquiry into artificial
heart-lung machine and related factors

June 21 Hospital sets up committee to investigate cause of death

October 3 Committee presents report recognizing errors and cover-up through
falsification of records

December 8 Two doctors visit patient’s father and make apology

December 29 Errors in surgery and cover-up are revealed, hospital director
apologizes at press conference

2002 January 8 Patient’s father reports six doctors and other staff members to Tokyo
Metropolitan Police Department on suspicion of causing death by
professional negligence

January 9 MHLW and Tokyo metropolitan authorities undertake on-site
investigation at hospital

February 18 Hospital reaches out-of-court settlement with parents on condition of
measures to prevent recurrence and other conditions

June 28 Drs. A and B arrested by Tokyo Metropolitan Police Department

Hospital holds press conference and announces abandonment of
status as advanced treatment hospital and voluntary withdrawal from
heart transplants

July 12 MHLW decides to withdraw designation as advanced treatment
hospital

Source Asahi Shimbun; Surveillance by S. Atsuji

2.2 Cover-up of the Medical Accident and Emergence
of Internal Allegation

The bereaved familywas not told by the hospital that the cause of deathwas amedical
accident caused by erroneous operation of the artificial heart-lung machine. The fact
of the error was known only to the members of the surgical team and a small number
of hospital officials. However, Newspapers on March 8, three days after the patient’s
death, the hospital’s chief administrator received an anonymous report from within
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the hospital claiming that the cause of the patient’s death was brain damage due to
a medical accident and alleging further that falsification of the surgical record had
taken place at the chief instigation of Dr. A, who had been in charge of the surgical
team. According to the allegation, following a direct instruction from Dr. A with the
aim of covering up the medical accident, the chief nurse and other staff had altered an
entry on the first page of the intensive care unit record so that instead of the original
pupillary dilation value of 7 mm it now showed a value of 4 mm. From the second
page of the record onward, Dr. A himself, using the same method as on the first page,
had falsified 13 entries to conceal the medical accident.

Newspapers on March 3, the day after the operation, Dr. B and the clinical engi-
neer, having received orders fromDr. A, amended the recorded dosage of a drug used
to treat brain damage, which had been administered in excessive amounts, to show
the normal dosage. They also altered the figures for the patient’s body temperature.
It was the engineer who had made the original entry whom Dr. A first instructed to
falsify the artificial heart-lung machine record, but as this engineer was absent due
to being a trainee on secondment from another hospital, the two-page record was
in the end falsified as instructed by an engineer from within the hospital. Publicity,
newspapers on March 9, the hospital responded to the allegations with an order from
the hospital’s chief administrator to the head professor of the department to undertake
an investigation and establish the facts of the matter.

The family of the deceased patient received a similar note. This marked a decisive
turning point for the family, who included medical personnel and who had already
become suspicious on seeing the patient after the operation because of her lack of
pupillary response.OnMay25, the bereaved family,who feltmistrustful of the reports
received from the hospital, requested that the hospital undertake an investigation into
the facts of the operation. So, more than three and a half months after the accident, the
hospital set up an accident investigation committee to undertake a full-scale inquiry.

Seven months after the operation, on October 3, the accident investigation com-
mittee set up by the hospital presented a report recognizing that a medical accident
had taken place. The report contained statements accepting that Dr. A and other staff
had falsified records in an attempt to cover up. However, it also stated that the hospital
as a whole had not been involved in the cover-up. On January 8, 2002, the bereaved
family took the step of raising a complaint against the doctors involved and on June
28, Drs. A and B were arrested by the Tokyo Metropolitan Police Department. In
response to this case, the hospital maintained that the doctors had acted on the basis
of independent judgment and that the hospital was not guilty of negligence. The
question of the hospital’s criminal responsibility was indeed never raised, and the
hospital director and the head professor of the department stepped down on reaching
retirement age at the end of March 2001.
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2.3 Mechanism of Medical Accident Occurrence

In his workManaging the Risks of Organizational Accidents, James Reason presents
the Swiss cheese model. With reference to this model, in our analysis of medical
accidents as represented by the present case, which occurred at a university hospital,
we examined the causative factors using an analytical framework consisting of: (I)
safety-specific factors, (II) procedural factors, (III) medical technology factors, and
(IV) management factors (Table 2.2).

Table 2.2 Mechanisms of medical accident occurrence in the case study

(I)
Safety-specific
factors

Safety measures, emergency resources and procedural manuals, safety outside
work, etc.

Inadequate
provision of
manuals

In the vicinity of the blood drainage tube, there were no
notices or manuals warning of excessive pump speed and other
risks or indicating that insufficient blood drainage could result
from rise in pressure. If these had been provided, the accident
could have been prevented and appropriate measures been
taken to counter the blood drainage insufficiency. It would also
have been a routine encouragement to staff to ensure
understanding of medical instrument systems. At the time of
the accident, the team panicked and was unable to respond
calmly. To prevent this kind of situation, the provision of
simple warning notices and manuals might well be effective

Absence of
clinical
engineers

In the pediatric cardiology department, doctors operated the
artificial heart-lung machine in rotation. However, compared
to engineers specializing in such machines, the doctors had
insufficient understanding of the system due to inexperience
and the difficulty of keeping up with technological advances.
During regular operation, this lack of knowledge was not
problematic, but in the event of an accident, it was manifest as
an inferior ability to respond, which was bound to have a
crucial effect on the therapeutic outcome. Thus, in the present
case, none of the doctors was able to identify the cause of the
blood drainage insufficiency or to take appropriate
countermeasures, whereas the engineer who was sent for did
take appropriate action. For the doctor, who tends to be
concentrating attention on the operation itself and whose
priority is the condition of the patient, it is difficult to maintain
focused operation of such a device. Its operation should
therefore have been assigned to an engineer and the necessary
number of engineers should have been provided. If the device
is nevertheless operated by a doctor, adequate technological
training is required. However, the pediatric cardiology
department provided no training whatsoever

(continued)



2.3 Mechanism of Medical Accident Occurrence 31

Table 2.2 (continued)

(II) Medical
procedural
factors

Operational procedures, supervisory control, equipment operational
procedures, professional regulations, etc.

Misoperation
of blood
suction
pump

The reason for the excessive speed applied to the suction pump
was that Dr. B had not been aware of the risk of rising pressure
in the device, which is a disadvantage of vacuum-assisted
venous drainage. For this reason, Dr. B complied with Dr. A’s
instruction to raise pump speed without misgivings

Doctor’s
misconcep-
tion

During the initial phase of the operation, altering the position
of the drainage tube relieved the blood drainage insufficiency.
It was also conceivable that the suction force at the tip of the
blood drainage tube could cause blockage by acting on the
vascular wall. The surgical team moreover had previously
noticed that the blood drainage tube was liable to become bent
at an unnatural angle. Because of this combination of factors,
Dr. B became convinced that the cause of the blood drainage
insufficiency lay in the mispositioning of the drainage tube,
and did not consider other possibilities

Insufficient
understand-
ing of
instrument
system

The medical team lacked correct knowledge of the mechanism
of vacuum-assisted venous drainage. They were therefore not
in a position to understand the risk of excess speed in the
suction pump and condensation on the filter causing pressure
to rise in the device and leading to blood drainage
insufficiency. The clinical engineer who rushed to assist
immediately took action to relieve the pressure, which
resolved the technical problem. This indicates clearly that, if
only proper understanding of the system had been present,
appropriate judgment and response would have been possible

(III) Medical
technical
factors

Technically controlled devices, design, hardware, etc..

Missing
stop valve

The reason for the patient suffering brain damage was to a
great extent connected with the fact that the internal pressure
of the reservoir became positive. In the general use of the
vacuum-assisted drainage method, the risk of such a situation
arising was widely recognized. It is also clear from statements
made by experts in the Medical Safety Management
Committee that this risk is recorded in the literature. If a valve
to prevent positive pressure had been fitted, it is likely that the
system would have been rendered safe and the change to
positive internal pressure could have been prevented. At other
medical treatment institutions, the fitting of a device to prevent
positive pressure was carried out. But the pediatric cardiology
department did not apply this measure on a comprehensive
basis

(continued)
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Table 2.2 (continued)

Lack of
monitoring
device

To react to the danger of rising internal pressure in the device,
equipment to monitor pressure is required. In the present case,
the blood drainage circuit was fitted instead with a vascular
wall negative pressure monitor. However, there was a filter
between the reservoir and the monitor, and if this filter was
even partly closed, internal pressure could not be measured,
meaning that this replacement was not appropriate

(IV) Hospital
management
factors

Communication, system management, leadership ability, operational
management, etc.

One-way
communica-
tion

When asked by the external investigative committee whether
Dr. B’s switch to vacuum-assisted venous drainage had been
communicated to the whole medical team, the doctors and
other staff present said that it had not. It is clear that
communication between the team operating the artificial
heart-lung machine and the team undertaking the surgery did
not flow smoothly. There was a strict hierarchical structure
within the department which meant a one-way connection
between the two teams, resulting in failure to communicate
meaning successfully. Moreover, the relationship between the
doctors was one of unconditional obedience. These factors
meant that Dr. B obeyed Dr. A’s order to raise the speed of the
suction pump in order to secure visibility at the surgical site.
There was thus nothing to stand in the way of excess speed
being applied to the suction pump

Authoritarian
relation-
ships

The head professor of the department placed a disproportionate
emphasis on performance-based results. Moreover, given the
leadership style that brooked no opposition from junior staff,
there was an authoritarian structure which maintained a
hierarchy with the departmental professor at its apex. From the
perspective of nurses and engineers, the doctor’s word was
absolute, and there was no room for even expressing an
opinion to the doctor in what became a one-way relationship.
Because of this, the engineer’s information and knowledge of
the risks inherent in vacuum-assisted venous drainage could
not be shared with the doctor. When an incident occurred, the
latter was thus unable to take appropriate action

In addition to procedural errors in medical interventions, defective operation of
medical instruments, and factors relating to the hospital’s systems, the causes of the
medical disaster included the practices and conventions of the wider medical world
and its implicit authoritarian character. These are graphically represented in Fig. 2.1.
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 management 

Organizational 
W-loop learning 

Fig. 2.1 Mechanism of occurrence of medical accidents. Source J. ReasonManaging the Risks of
Organizational Accidents, Union of Japanese Scientists and Engineers, 1999, based on pp. 172–173

In the present case, in addition to the above issues, there were also problems in the
personality of the individual doctor’s ethics and the morality of the hospital. Before
the operation, there was a dispute between Dr. A and the victim’s father (a dental
surgeon) regarding the way the surgery had been explained. So, after the operation,
because he thought that a complaint would be raised if the medical accident were to
come to light, Dr. A did not report the facts of the brain damage. Thus, the desire to
avoid a worsening of his reputation as team leader led him to issue the order for the
cover-up. In a statement after his arrest, it was revealed that the motivation for the
medical file falsificationwas that he feared aworsening of his professional reputation
as a doctor and sought to avoid this through concealment.

Since the establishment of a pediatric cardiology department in the cardiovascular
surgery department of the hospital’s cardiac research center, a situation had arisen
whereby interference from other departments was not tolerated. This gave free rein
to the department head professor’s damaging leadership approach of giving absolute
priority to performance-based results, and medical treatment became removed from
the perspective of patient and societal needs. This led ultimately to the creation of a
departmental climate in which even the falsification of medical records was accepted
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if required to cover up an accident. The nursing and anesthesia departments belonged
to the overall hospital organization and functioned as part of it; thus, despite the fact
that its staff had been ordered to undertake the falsification of medical records by a
doctor, the director of the nursing department ducked the responsibility of the position
by failing to take action. The doctors from the anesthesia department involved in the
operationwere aware of the fact that the brain damagewas due to error.As the hospital
had failed to put in place an adequate structure for reporting medical accidents, it
seems reasonable to point to an organizational culture that bred structural inertia and
had led to a secretive approach and learning disability throughout the hospital.

2.4 Future Issues: Interorganizational Relations
and Structural Inertia in Japanese Medicine

Japanese medicine is supervised and administered by central government and the
MHLW and operates a medical insurance system unique in world terms, which is
highly regarded by other nations for its universal healthcare coverage and other
advantages. However, there are issues with related organizations, such as the Japan
Pension Service. As part of Japan’s scarcely credible system of arrangements, there
was a postwar industrial support strategy worked out between government and pri-
vate enterprise which extended into areas of the social state such as public health,
medical treatment, welfare, pensions, and long-term care. Within the historical con-
text of postwar reconstruction, policies to support industry had the result that the
prescription records of the national population, which should normally be managed
by the state, are accessible to private life insurance firms and the life insurance indus-
try through life insurance industry cooperatives and the network of regional national
health insurance organizations, thus giving these firms direct insight into the medical
history of members of the public. This collusive relationship between the state and
private enterprise is a specifically Japanese system which, from the viewpoint of
personal information and data security, should have no place in a modern society. It
is a setup incomprehensible to other countries.

Through the auxiliary network ofNational Health InsuranceOrganizations, which
carries out central control of patient medical record prescription receipts, the mutual
life insurance cooperatives, which are cooperatives of private-sector life insurance
companies, carry out effective processing of the nation’s prescription receipts. As a
result, it is said that patients with cancer insurance, due to a system for specifying the
date of confirmed cancer diagnosis, without which cancer insurance is not available.

The stakeholders of medical treatment are first and foremost patients (citizens),
but doctors and nurses and clinical engineers are of course also included, and the
category also extends to medical treatment institutions (operation) and managerial
and supervisory government offices and administrative organs. Meanwhile, there
are various research organizations and therapeutic and surgical approaches, and the
various institutions have their own distinct therapeutic and surgical approaches and
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associated terminology and nomenclature, etc. Medical treatment institutions thus
have a highly diversified range of distinct expertise but this medical world with its
history and tradition is likely to undergo standardization in the future.

2.5 Conclusion: Potential for a Global Database Based
on Medical Accident Big Data

➀ The view that ICT should be used in the clinical setting was reflected in inter-
views with only a number of doctors; in order to raise the accuracy of surgery,
advance simulations would be useful in which the necessary patient organ mod-
els (including blood vessels and nerves) are reproduced using a 3D bioprinter,
which would reduce costs and preparation time.

➁ To cover the sequence of medical procedures—testing→ diagnosis→ prescrip-
tion → surgery → post-surgery, etc.—(team treatment), it would be useful to
develop a network system for artificial intelligence-based diagnostic analysis
to check for oversights in test results and provide diagnostic support. Before
surgery, it would be beneficial to use motion capture or other technologies to
record the protocol in a medical simulation of the surgical procedure, allowing
doctors to practice at home on a personal computer.

➂ Regarding medical accidents, which are the present subject, sharing of big data
worldwide is essential in order to avoid repeating the same accidents and errors.
Compared toAmerica andBritain, Japanesemedical accidents frequently involve
the same failure points and similar accident scenarios.

➃ There are many similarities for instance in the misoperation of similar medical
instruments. Sharing ofmedical accident big data through a global database, with
mutual worldwide disclosure of accidents wherever they happen, might work in
the future to intercept unfortunate accidents in advance. To take full advantage
of the opportunity presented by big data based on the numerous accident reports
from medically advanced nations, it would be effective for accident prevention
to assemble big data on medical accidents into a global database. Medically
advanced nations can of course point out the possibility of concealment and
falsification to cover up medical accidents. In Japan, accident reports are very
few and the probability of a medical accident being reported is abnormally low
compared to the medically advanced nations of Europe and North America, as
pointed out by L. Leape. So can Japan be called a medically advanced nation? As
well as fulfilling the plea from patients and medical personnel not to let the same
mistakes and accidents be repeated, perhaps the democratization of medicine in
this country requires the more extreme step of international comparison based
on a global database?



Chapter 3
Evidence: Medical Accidents Drowing
from Big-Data 2000–2016

The medical accidents and negligence reported frequently in the medically advanced
nations of the United States, United Kingdom, and Japan are widely claimed to
have been due not only to ‘human error’ but also to ‘system error’ within the med-
ical management process in hospital organizations. Using ill-structured big-data on
actual examples of medical accidents and negligence in the 17 years from 2000
to 2016, the present study analyzed more than 430 medical accidents reported in
the pages of newspapers in Japan. The study adopts the following structure: first
part, diversibility of medical accidents reported by newspapers with big-data; sec-
ond part, the causative factors are classified from nine different perspectives using
ill-structured big-data on the 439 medical accidents to visualize a ‘failure Mandara’;
and third part, Japan Council for Quality Healthcare tackled with the bibliography
of medical accident and healthcare treatment. Rather than criticizing medical staff,
hospital organizations and government policy, the aim of the study is to achieve
an improvement (Kaizen) in medical care services in the near future for next age.
The socialization of medical accidents is a feature of medically advanced nations,
accompanying the democratization of medical treatment. On the other hand, in coun-
tries with less developed medical treatment systems, there is a tendency for medical
accidents not to be publicized.

3.1 Medical Accidents Categories in Japan

The definition of big data varies from field to field, but generally refers to a data set
within a given time series that is in standard format butmassive in scale, or which is in
non-standard format and unstructured. The present paper deals with unstructured text
data in non-standard format consisting of newspaper articles on medical accidents
covering the 17-year period from 2000 to 2016 (439 incidents) and I have therefore
used the term ‘big data’ (see: Ministry of Internal Affairs and Communications:
Information and Communications White Paper, 2012 Edition).

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2019
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Table 3.1 Medical accident categories in Japan

Japan, the Ministry of Health, Labour and Welfare and the Japan Medical Association

(i)Medical accidents and medical errors
Medical accident is a comprehensive term which includes all case of personal injury arising at
any stage in the medical treatment process at a location connected with medical treatment,
whereas medical error refers to a case where patient injury results from a medical professional
neglecting to exercise due care in the medical treatment process

(ii) Incident
Refers to a situation in the routine course of medical practice where the patient does not sustain
injury, but a near miss or close call is experienced

(iii) Error
A human action is classified as an error for instance where (1) it is not intended by the agent (2)
it is undesirable with reference to regulations (3) it is undesirable from the viewpoint of a third
party (4) it fails to satisfy objectively expected standards

(iv) Misunderstanding
Misunderstanding is a form of error in which something not actually present is thought to exist
or something present is not correctly identified. This may for instance be the mishearing of
verbal communication, misreading of written information or displays, misreading of data on
instrumentation, misunderstanding in an accustomed operation, or misidentification of a patient.
This may be the cause of a medical accident

Note Indicates that, in Japan, medical accident is the main term used in a wider sense, while medical
error appears to be used in a narrower sense. In Europe and North America, medical accident
categories are different: firstly, a distinction is made depending on whether the medical intervention
results in adverse effect on the patient and secondly a distinction is made between preventable
and unpreventable events depending on whether negligence is present. The present book adopts a
definition of medical accident and error in accordance with the classification of the MHLW, but it
is likely in future that the categorization of medical accidents will move toward an international
standard

In Japan, accident prevention initiatives were launched in response to a medical
accident in 2001, of which we will make a case study later. In 2002, the MHLW and
the Japan Medical Association published accident prevention guidelines (Table 3.1).

In Chap. 4 below, Medical Accidents and Errors 2000–2016, the cause of the
accidents in the data list is classified in accordance with MHLW criteria on medical
accidents, errors, incidents, and misunderstandings. However, there is a tendency
in recent years for incidents to occur frequently that do not fit into the existing
categories, and I have therefore attempted a reclassification based on assignment to
at least nine causative factors. Table 3.2 presents the results of text mining of year-
by-year unstructured data in non-standard format arranged by these accident causes.
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Regarding the trend in the total number of accidents, after a peak of 52 in 2003,
there has been a decreasing tendency. From 2000 to 2016, however, it is apparent that
the causative factors in medical accidents changed from factors related to medical
intervention itself to factors related to team treatment, medical drugs instruments
(and their operation),and medical information management. With reference to J.
Reason’s Managing the Risks of Organizational Accidents, I have classified these
contemporarymedical accident factors into three levels: the direct anthropogenic fac-
tor of human error; system error such as organizational factors and security holes that
underlie the occurrence of accidents; and background factors (management/policy)
present in the indirect environment of the accident (Fig. 3.1). Themutual interconnec-
tions of the nine factors are shown in 3D Mandala of Failure of Medical Accidents.

As shown in Fig. 3.2: 3D Mandala of medical accidents, surgical mistakes and
drug misadministration, falls and refusal of treatment and other accident factors
deriving from failures of technical ability, knowledge, experience, attention, etc., on
the part of individual doctors, nurses or patients themselves are taken to be human
error. Human error also includes many accidents for which responsibility cannot be
attributed to the individualmedical staff in charge, such as inadequate cross-checking
within the treatment team, misidentification of drugs with similar names or similar
packaging (drug management), and miscommunication or non-sharing of informa-
tion. These are vulnerable ‘security holes’ and factors that open them wider so that
an accident results can be classed as system error. The scope of system error as a
form of medical accident and error covers issues in hospital management, including
human resources management (HRM), such as excessively demanding shift patterns
and overwork, failure to invest in medical human resources (lack of opportunity to
learn about new advanced medical technologies), and staff stress care; the issue of
‘multiple outpatient treatment’ among elderly patients with complicating illnesses,
a problem of aging societies with falling birth rates, which results in multiple elec-
tronic records and multiple drug prescriptions (this includes cases where the patient
seeks a second opinion based on the principle of informed consent and undergoes
multiple treatment, with the result sometimes that the patient and the patient’s fam-
ily lose the ability to manage their own treatment); and organizational system error
such as insufficient technical coordination within the treatment team of the kind
required by advanced medical treatment and skill imbalances in safety management.
A response in terms of modern disaster management is essential. In addition to the
examples above, the scope of system error also includes systemic issues such as the
regionally compartmentalized medical administration that leads to buck-passing of
emergency ambulance cases, and issues in the coordination of emergency hospitals
and community medicine.
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A: Medical intervention

B: Nursing intervention

C: Patient action

D: Medical drug- or medical
instrument-related

E: Team treatment

F: Medical information
management

G: Hospital management

H: Community medicine

I: Medical policy
0
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20

A: Medical intervention B: Nursing intervention C: Patient action

D: Medical drug- or medical instrument-related E: Team treatment F: Medical information management

G: Hospital management H: Community medicine I: Medical policy

Fig. 3.1 (In detail above-mentionedFig. 1.1) Intermediate classification ofmedical accidents: trend
in number of events by cause (Japan, 2000–16). Source Medical Accidents 2000–16: Statistical
Trends by Cause of Accident (3D graphic representation using above Table 3.2)
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Human
error 

C: Patient action (including a
obstruction of medical intervention)

A: Medical intervention 
(surgery, diagnosis)

B: Nursing 
intervention 

(excluding medical 
intervention)

System
error

F: Medical information 
management

E: Team treatment  D: Medical drug-or 
medical instrument-

related

Macro

Micro

Social
system

I: Medical policy, WHO 

G: Hospital 
management 

H: Community 
medicine 

Fig. 3.2 (In detail above-mentioned Fig. 1.2) Outline classification of medical accidents: 3DMan-
dala of Failure (classification of causes of accident and error)

Regarding the specific details of these accidents, Part II of the present document,
Medical Accidents and Errors 2000–2016, presents a summary of the medical acci-
dents reported in the press. The newspaper articles presented in chronological order
in the accident list were subjected to analysis based on text mining. The degree of
correlation among frequently appearing terms is presented in Fig. 3.3: Co-occurrence
Network Mapping.
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Fig. 3.3 (In detail above-mentioned Fig. 1.3) Detailed classification of medical accidents and
errors; newspaper article mapping and cluster classification (the above graph was provided by A.
Nozaki based on big data by Atsuji Seminar).NoteCo-occurrence network text mining-based visual
representation of degree of correlation of accident terminology appearing frequently in newspaper
articles (based on text mining of unstructured data on 439 accidents or errors)

3.2 Medical Accidents and Errors 2012–2016 (in Detail)

Newspaper article publicity on 439 data Japanese medical accidents in the period
2000–2016 were subjected to text mining and the degree of correlation among terms
appearing with high frequency in the articles was analyzed. The following gen-
eral clusters were identified (a) unconscious/condition; (b) mistake/tube/breathing;
(c) bleeding/high volume; (d) failure/organ; (e) administration (drug); (f) test; (g)
gauze/excision/internal. From these clusters was identified the frequency of ‘high-
risk accident patterns’. Meanwhile, each cluster corresponded to elements requiring
particular and constant attention in the clinical setting, and can be seen as a check-
point associated with high risk of medical accidents. The treatment in the newspaper
articles concentrated on drastic medical accidents of high newsworthiness that grab
public attention but errors, mistakes, incidents, and misunderstandings seem to move
out of focus with the passing of time (Table 3.3).
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Chapter 4
Supplymentary: Categories in Survey
Report on Japanese Medical Accidents

4.1 Big Data Protocol of Medical Accidents and Errors

The gathering of information on medical accidents in Japan began in response to the
2004 amendment of the Medical Services Law, which made the reporting of medical
accidents compulsory, and is led chiefly by the Japan Council for Quality Health
Care. The scope of compulsory reporting is defined by the Council as indicated
below:

➀ Cases of clearly identified erroneous medical treatment or management
where such treatment or management results in patient death or lasting
physical or psychological harm to the patient or makes necessary treatment
measures or other therapies that are either unforeseenor exceed the foreseen
range.

➁ Cases where erroneous medical treatment or management is not clearly
identified but where the medical treatment or management carried out
results in patient death or lasting physical or psychological harm to the
patient or makes necessary treatment measures or other therapies that are
either unforeseen or exceed the foreseen range (including cases suspected
to be the result of the medical treatment or management carried out, but
only where the consequences are unforeseen).

➂ In addition to cases covered by ➀ and ➁ above, examples which may
contribute to the prevention of accidents within medical institutions or to
the prevention of accident recurrence.

Cases are analyzed by the Council and are published in four quarterly reports and
an annual report. In each reporting year, an analysis theme is set, and education is
carried out focusing on cases with high rates of recurrence as part of measures to
publicize the issue of medical safety among medical personnel. There are detailed
reports on cases other than those from the newspaper articles featured in the medical
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accident big data presented above, with the central focus on issues related to medical
intervention (A. Medical intervention, B. Nursing intervention). The other medical
accidents factors presented in the data list above (C. Patient action, D. Management
of medical drugs and instruments, E. Team treatment, F. Medical information man-
agement, G. Hospital management, H. Community medicine, I. Medical policy) and
related issues are however beyond the scope of the reports. Below are presented the
outline contents of themedical accident reports published by the Division of Adverse
Event Prevention of the Japan Council for Quality Health Care.

4.2 Abstract Data: Medical Accident and Errors
2000–2011 (Above Shown 2012–2016)

Newspaper article data on 439 Japanese medical accidents in the period 2000–2016
were subjected to text mining and the degree of correlation among terms appear-
ing with high frequency in the articles was analyzed. The following general
clusters were identified (a) unconscious/condition; (b) mistake/tube/breathing; (c)
bleeding/high volume; (d) failure/organ; (e) administration (drug); (f) test; (g)
gauze/excision/internal. From these clusters was identified the frequency of ‘high-
risk accident patterns’. Meanwhile, each cluster corresponded to elements requiring
particular and constant attention in the clinical setting, and can be seen as a check-
point associated with high risk of medical accidents. The treatment in the newspaper
articles concentrated on drastic medical accidents of high newsworthiness that grab
public attention but errors, mistakes, incidents, and misunderstandings seem to move
out of focus with the passing of time.

➀ Editorial policy (data published in newspapers):

Included in the survey were all recorded data on medical accidents and errors pub-
lished in newspapers from 2012 to 2016 (105 cases). The names of doctors, nurses
and other medical personnel and patients are omitted for the sake of protecting pri-
vacy as the present research will in the future be subject to big-data macro-analysis
aimed at reducing medical accidents. However, to make it possible to identify the
specific newspaper article, establish that the incident is based on fact rather than
invention, and verify the facts of the matter and its background, the names of the
medical institutions and hospitals where the medical accidents and errors occurred
are reproduced as they appeared in the newspaper (the results of medical litigation
and disputes in individual incidents are not included). In the case of each medical
accident or error, including in cases where concealment and falsification led to a
delay in detection, public attention, and newspaper coverage, the date adopted is that
on which the accident is reported by the newspaper to have occurred.

➁ Classification range of medical accidents and errors (major categories):

The data included are articles published in newspapers that are chiefly concerned
with medical accidents or medical errors, and excluding incidents, errors, and mis-
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understandings. In accordance with the classification of the Japanese MHLW, only
cases where the facts of the accident are clearly documented in newspaper articles
were covered. The principles of classification of the various categories of medical
accident, medical error, etc., vary widely from country to country including among
the medically advanced nations of North America and Europe.

➂ Analytical methodology for medical accidents and errors:

The source data published in newspapers regarding medical accidents and errors
were subjected to the following analyses: (i) the number of accidents for each of
the years 2012–2016 was visualized by accident cause in a three-dimensional figure;
(ii) the data were classified by stratification according to accident cause (shown in
Mandala of Failure); (iii) all newspaper articles on medical accidents were mapped
by text mining and their characteristics analysed by creating a medical accident
big database. The analytical content of the present Medical Accidents and Errors
2012–2016 is discussed in the separate document ICT Resilience Management for
Sustainable Aging Society: Medical Accidents Preventability using Big-data.

➃ Sourcing of articles and data on medical accidents and errors:

Documentary material relating to medical accidents and errors was drawn exclu-
sively from articles published in the Mainichi Shimbun, Yomiuri Shimbun, Asahi
Shimbun, and Nihon Keizai Shimbun newspapers. Regarding the terminology used
in the different newspapers, in addition to the specific terms concealment (inpei) and
falsification (kaizan), the two terms for nurse kangofu and kangoshi are also both
used in line with the article content as they appear therein.

➄ Data structuring of medical accident list and creation of big database:

The order of data is as follows: date, name of medical institution where accident or
error occurred, description of resulting injury or harm, content of newspaper article
(extract), source/classification. The creation of a big database of medical accidents
and errors was performed through text mining of ‘accumulated unstructured data’
published in newspapers from 2012 to 2016, which allowed a visualization of the
developing trend of medical accidents over 17 years from 2000 to 2016.

4.3 Medical Accident Classification Criteria

The critieria for classification of the cause of medical accidents and errors were as
set out below (the classification symbol appears in the table below the indication of
the source.)

A:Medical intervention

Refers to diagnosis and surgical treatment, drug prescription, or other action for the
purpose of treatment of disease or injury. This includes for example cases where
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surgical gauze is inadvertently left in the body after an operation, or where injection
is given at the wrong site.

B: Nursing intervention

Refers to the general range of nursing action to support the patient as an auxiliary to
the above-mentioned medical intervention, but excluding medical intervention itself.
For example, cases where the wrong intravenous drip drug is administered or where
an artificial respirator is inadvertently not connected to the power source.

C: Patient action

Refers to accidents arising from the patient’s own action. Includes, for example, falls
in the hospital, falling out of bed, refusing medical intervention, violence against
medical professionals, or other action to obstruct medical intervention. It addition-
ally includes cases where the patient seeks a second opinion from one or more other
medical institutions and receives a range of different treatments and prescriptions,
resulting in multi-drug co-medication unintended by the patient or the medical per-
sonnel.

D:Medical drug- or medical instrument-related

Refers to the administration, infusion, or preparation of medical drugs, including
anesthetic preparations for surgery, or action for the management of medication or
medical treatment. This includes for example misunderstandings over preparation
of drug mixtures or drug concentration and cases where drugs are administered
after their expiry date, or where the wrong drug is administered. It also includes
mishandling of medical instruments supplied by medical manufacturers and defects
or flaws in the instruments themselves.

E: Team treatment

Refers to secondary medical intervention such as testing, diagnosis, and surgical
support, including by technical staff (e.g. clinical engineers) auxiliary to surgery,
but excluding nursing intervention. This includes for example cases where surgery
is carried out based on confusion of test results with those of a different patient and
cases where someone other than the staff member responsible undertakes medical
intervention with undesired results. Particularly in the advanced medical treatment
of today, where it is essential for medical treatment institutions to handle the latest
medical instruments and ensure coordination between team members, overall team
capability is required.

F: Medical information management

Refers to the general range of information management relating to medical systems,
including for instancemanagement of general patient information, staff shift patterns,
overwork, and allocation of tasks. This includes for example mis-inputting of elec-
tronic records and prescription notes, miscommunication of information between
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medical professionals, and misunderstandings over accident information. It also
includes injury due to multi-drug co-medication or application of different treat-
ment measures in elderly patients consulting multiple medical institutions (there are
also cases where patients seeking a second opinion are prescribed different drugs at
a number of different hospitals).

G: Hospital management

Refers to governance aspects of national, public, and private university hospitals,
medical institutions, and medical corporations. This includes for example cases of
continued long-term use of obsolete technology or long-term re-use of non-re-usable
medical instruments. It further includes inability of personnel systems to cope ade-
quately with night-time or emergency admissions due to cost-cutting, regardless of
whether at an emergency or a regular medical institution.

H: Community medicine

Refers to coordination with the local community by medical institutions and medical
corporations, whether public or private. This includes, for example, cases where
communication issues in emergency response lead to delay in arrival of ambulances,
or buck-passing of responsibility for emergency patients at the boundaries between
the jurisdictions of different prefectural-level authorities.

I:Medical policy

Refers to the medical policy and health administration exercised by central govern-
ment (MHLW) and the healthcare facilities of local government authorities. This
includes the general range of policy issues and systemic issues, exemplified by the
spread of hepatitis B and hepatitis C infection through a preventive immunization
campaign and other central government measures.

4.4 Medical Accidents and Errors 2000–2011 (Abstract)

See, whole data following Table 4.1.
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4.5 Edited by Division of Medical Adverse Event
Prevention, Japan Council for Quality Health Care
Project to Collect Medical Near-Miss/Adverse Event
Information, Annual Report 2014

Sub-contents (extract)

I Current state of report

1. Project to Collect Medical Near-miss/Adverse Event Information
2. Report on Project to Collect, Analyze and Provide Medical Adverse Event

Information
(1) Registered medical institutions
(2) Number of reports
(3) Details of reports made by medical institutions subject to reporting

requirements (by month of report)
(4) Details of reports made by medical institutions subject to reporting

requirements (by month of occurrence)
(5) Details of reports made by participating registered medical institutions

(by month of report)
3. Report on Project to Collect, Analyze and Provide Medical Near-miss

Information
(1) Registered medical institutions
(2) Information report on number of events at all medical institutions
(3) Number of reports from voluntarily participating medical institutions in

sample information
(4) Details of reports from medical institutions applying to register for par-

ticipation in sample information…

II Current state of analysis of adverse event information

1. Outline and activities of Expert Analysis Group
(1) Selection of themes for information to be analyzed
(2) Information to be analyzed
(3) Analysis system
(4) Meetings
(5) Expert Analysis Group meetings
(6) Collection of follow-up information to medical adverse event informa-

tion

2. Individual theme review
(1) Medical accidents involving nurses and assistant nurses with less than

1 year’s professional experience
(2) Incidents involving tracheotomy tubes mistakenly entering subcuta-

neous or mediastinal spaces 3000
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(3) Incidents involving medical safety or data management in the duties of
administrative staff

(4) Incidents involving failure of appropriate drug treatment due to
misidentification of generic drugs

(5) Incidents involving signal transmission by wireless electrocardiogram
monitors

(6) Incidents involving management of milk formula and breastfeeding
(7) Incidents involving reagents used in allergy tests for skin reactions
(8) Incidents involving cleaning and disinfection of endoscopes
(9) Incidents involving rapid instillation of potassium preparations
(10) Incidents involving radiotherapy treatment at wrong site
(11) Incidents involving misinterpretation of verbal information

3. Occurrence of recurring or similar incidents
(1) Outline
(2) Extravasation during transfusion to children (Medical Safety Informa-

tion no. 7)
(3) Ignition of drug substances by electric surgical knives (Medical Safety

Information no. 34)
(4) Extravasation during use of gabexate mesilate (Medical Safety Infor-

mation no. 33); Vasculitis during use of gabexate mesilate (2nd Report)
(Medical Safety Information no. 77)

(5) Medical adverse event information to be shared: incidents involving
dental treatment at wrong site (15th Report)

(6) Use of unsterilized medical materials (Medical Safety Information no.
19)

(7) Burns caused by bedbath towels (Medical Safety Information no. 46)
(8) Inadequate checking of imaging diagnosis data sheets (Medical Safety

Information no. 63)
(9) Medical adverse event information to be shared: incidents involving

opening, closure, failed connections, etc., in use of three-way stopcocks
(11th Report).

Website: Japan Council for Quality Health Care, Project to Collect Medical Near-
miss/Adverse Event Information, top page: http://www.med-safe.jp/.

• Information documents/Annual Report: http://www.med-safe.jp/contents/report/
index.html

• Medical Safety Information: http://www.med-safe.jp/contents/info/index.html
• Public data search: http://www.med-safe.jp/mpsearch/SearchReport.action.

http://www.med-safe.jp/
http://www.med-safe.jp/contents/report/index.html
http://www.med-safe.jp/contents/info/index.html
http://www.med-safe.jp/mpsearch/SearchReport.action


Afterword
Application of Resilience Management
for Geopolitic of Far-East Asis Crises

In November 2017, America’s President Trump made a round of visits to East
Asian countries (Japan ! South Korea ! China, etc.). He returned home having
combined discussions on security with business in the East Asian countries in line
with his ‘America First’ slogan. In addition to promising to provide large sums in
aid and to purchase interceptor missiles and the latest fighter planes, Japan arranged
for President Trump to meet with victims of abduction to North Korea and their
families, proclaiming to the world its mistrust of that country, and guaranteed its
basic support in the event of a war crisis. But is this strategy really to the benefit of
Japan’s crisis management? As video images of the abductees were presented to the
world alongside the Japan-US joint declaration, it will be difficult going forward for
North Korea to acknowledge the fact of the abduction, the result of which will
undeniably be to set back the possibility of a return home for the victims.

Actually, North Korea has a detailed grasp of the world situation and follows
closely worldwide news and expert opinion. Armed with this knowledge, it may
well be that it chooses to fly in the face of the international community by
deploying strategies designed to outsmart the response strategies of player nations.
North Korea has already carried out successful nuclear tests, and—setting aside the
debate as to whether Japan should allow itself to acquire a nuclear capability—a
threat of nuclear development and long-range missiles focused on the seas around
Japan has grown into an international issue. At present, in addition to the tactic of
indirectly encircling North Korea through regional diplomacy, the crisis manage-
ment strategy for guaranteeing the security of Japan and East Asia through the
nuclear disablement of North Korea is one of nuclear deterrence against North
Korea by engaging Russia—a stakeholder in the sea area around Japan, where the
risk of hostilities is highest—in direct negotiations through military exercises and
other contacts, backed by the American promise to station attack submarines car-
rying nuclear weapons in the Japan Sea.

From a resilience viewpoint, the strategy for war avoidance is direct negotiation
with stakeholder nations (Russia, China) around the envisaged crisis and
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maintenance of diplomatic channels along the axis of conflict. In the case of a
military near miss between North Korea and the US army leading to war, the only
party that can intervene between them is probably Russia’s President Putin. We
must not forget the history of past wars, in which trivial near misses have developed
into war, and as a result of diplomatic channels being abandoned, wars that were
meant to end immediately have been prolonged, leading to great misery. Japan‘s
prime minister is working to win the understanding and cooperation of neighboring
countries including India, but surely he should not have an exaggerated expectation
that overseas nations share the fossilized oriental values of the far-eastern country
which is Japan. Looking at the group of stakeholder nations in this area, the directly
involved parties Japan and South Korea are the objects of the crisis, while for
Russia and China the related strength of the risk is high, and for America the
military, economic, and political advantage to be gained from an intervention is not
great. Applying the approach of Japan’s inward-looking social organization to the
wider world will not lead to problem resolution, as demonstrated by history.
Looking at its domestic situation, the number of suicides is high as a proportion of
the population at over 30,000, while deaths and suicides from overwork are also
high, so that every year the United Nations gives the recommendation that Japan’s
long working hours should be curtailed. Given Japan’s falling birth rate and aging
society, the social practice of unpaid overtime, which has no international parallel,
and the structural inertia and spiritual ethos of its organizations can be seen as
dangerous phenomena posing enormous latent risk. For problem resolution in the
near future, it may be necessary to explore the potential of resilience techniques and
concrete prescriptions.

Casting our minds back, we see that the process by which the Imperial
Headquarters in the Second World War disguised defeat as victory and thus hid the
true situation of the war from the people is reflected in the repeated cases among
contemporary enterprises of data falsification, secretive recalls, corporate scandals,
leaking of customer names, and other such incidents of social damage through the
opposition between internal reality (honne) and public façade (tatemae). These
expose the strengths and failings of Japan’s rigidly organized society. Expansion
into overseas markets meanwhile has tended to flow all at once in the same
direction, from China to southeast Asia then India and so on, leaving Japanese
businesses vulnerable to insufficient production capacity at the time of the great
floods in the Mekong Delta and the expulsion of Japanese-owned enterprises from
China due to anti-Japanese activities. Thus, not only are natural disasters frequent,
so also are human-made disasters. As seen in the Fukushima nuclear accident,
which arose from an unforeseen natural disaster, natural and human-made disasters
are connected, and Japan’s situation therefore assigns to it a duty to lead the world
in exploring crisis management and resilience aimed at disaster reduction. At the
abovementioned ISSS workshop, I pointed out that the medical care, welfare,
public health, long-term care, and pension systems are vulnerable to the global risk
posed by falling birth rates and social aging, and made proposals on disaster
reduction research to reduce the medical accidents which are a shared problem of
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the developed countries and guarantee sustainability. I enjoyed the support of
Professors G. Chroust and S. Sankaran.

As became clear in the 2011 Great East Japan Earthquake, if rescue and first aid
are not sufficient in a large-scale national disaster, the cooperative action of the local
community becomes important; People: road, rail, and air transport links (airfields)
were cut and emergency equipment and supplies did not reach the necessary areas;
Material: donations from across the country were not delivered to the disaster zone
and their distribution was held up, while government measures for the disaster zone
were also delayed so that individual local authorities were left to their own devices;
Money: earthquake forecast systems completely failed to function, and crisis
management immediately after the disaster was also inadequate; not only with
reference to the earthquake but also the public evacuation order following the
Fukushima nuclear disaster, disclosure of information to the public cannot be
described as sufficient; Information: from the first 36 h of first aid and life-saving
and throughout the recovery and reconstruction phase of housing construction, local
economic revival, and employment creation, the dispersed local community, par-
ticularly families of the rising generation, became uncertain with the passing of time
about whether to return to the disaster zone; Time: as illustrated above, after people,
material, money, and information, the next most important resources were the
effective use of limited time plus the spirit of mutual assistance among people in the
form of community ties, which were reported to have limited the spread of the
disaster and thus had a disaster reduction effect. Particularly in Japan, with the
importance of public facade, there is a strong tendency to report only what sounds
positive, which weakened the ability to identify the true situation. To prepare for the
next generation by transmitting reality as it is without distortion and learning its
lessons for future benefit, we need to see not only the bright side, but also confront
the dark side. That is where disaster reduction (disaster management) begins.

Regarding the situation on the Korean Peninsula, which is one of Japan’s
neighboring countries, China, Russia, America, and the countries of East Asia are
moving from sanction measures against North Korea’s nuclear and missile devel-
opment to active opposition measures. Overseas countries fear that Japan may
respond against North Korea by acquiring nuclear weapons. If it came to a war in
the Japan Sea (East China Sea), which is now the world’s most unstable area, it is
estimated that a limited conflict would claim 20 million victims, and a nuclear
conflict more than 200 million (author’s estimate). After the war, nearly five mil-
lion refugees would, as in Afghanistan, Iraq, and Syria, flow across borders,
bringing the danger of frequent terrorism in Asia. In August to November 2017,
following the deployment of the US aircraft carrier USS Carl Vinson, three further
nuclear-powered aircraft carriers—the USS Ronald Reagan, Theodore Roosevelt,
and Nimitz—were sent to the Japan Sea and the western Pacific Ocean, demon-
strating military power to North Korea, China, and Russia. For countries close to
the development of a hydrogen bomb and possessing ballistic missiles with nuclear
capability, the deterrent effect lies, as in the US-Russian cold war, in the nuclear
offensive submarines which can penetrate their inshore waters. Decisive for large
nuclear submarines, which carry 24 nuclear missiles, is not only their ability to
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launch a preemptive strike in the event of a crisis, but also the ability to inflict
retaliatory damage. To resolve the instability in the Korean Peninsula, an urgent
issue for the guarantee of security in the Asian Far East is the permanent presence in
the Japan Sea of US army nuclear attack submarines. The consensus in the Asian
region is that war must be avoided at all costs.

The stance of each country toward the situation in East Asia is summarized
below (Table A.1).

Table A.1 Resilience management 2017–18 for the crisis of East-Asian sustainability

National
interests

Stage

Risk Crisis Resilience

America Interests in Asia-Pacific
sea areas
Display of force to the
world with military
exercises using aircraft
carriers
System �, leadership �

Damage to US army
bases in Japan, military
bases in Guam, Hawaii
Nuclear submarines able
to reach Korean Peninsula

No benefit from war.
Shift to trading and
economic relationship
and military supplies
business with countries of
East Asia

Russia Interests in North Pacific
sea areas including Sea of
Okhotsk, Arctic Sea, and
northern Japan Sea and
buffer zone with western
sphere of influence
System ○, leadership ○

Instability in Russian Far
East (Vladivostok,
Nakhodka, Aleutian
Islands, Kuril Islands)

Careful monitoring of
American response,
higher profile in
international opinion
(criticism over
Crimea/Ukraine; Cuba
policy)

China In event of emergency,
conflict at China-North
Korea border and in
surrounding sea areas.
Possible loss of buffer
zone with western and
Russian spheres of
influence
System ○, leadership �

Instability of China-North
Korea border, tension in
East China and Japan Sea
areas. Reluctance to
intervene of Russia and
America. Damage to
Pacific expansion

After Korean Peninsula
crisis, North Korean
refugees, as in
Afghanistan, Iraq, and
Syria, risk becoming
incubators of Asian
terrorism

North
Korea

Maintain the domestic
system of control through
media-led focus of public
attention on risk of
unpredictable military
provocation by America,
South Korea, Japan,
China

In event of fall of Kim
dynasty, possibility of
ensuing collapse of both
country and system.
Weak organizational
control over armed forces,
disorderly military
conduct, rioting

North Korean refugees
and leaders have nowhere
in world to escape to.
Leave communication
channels open, friendly
nations Russia, Iran

South
Korea

38th Parallel and Seoul
are close, risk increasing.
Clear distancing from

Quarrels within Korean
Peninsula between
nations of same ethnicity
risk escalating from near

Scenario for crisis
avoidance unclear

(continued)
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Table A.1 (continued)

National
interests

Stage

Risk Crisis Resilience

American support and
Japan, but policy unclear.
System ○, leadership �

misses at front line into
war

Policy inconsistent from
government to
government

Japan Late response along route
of North Korea missile
tests. Reliance on
America to guarantee
security on land and in
Japan Sea area, purchase
of anti-missile weapons.
System �, leadership �

Diplomatic efforts with
surrounding countries
may prove ineffective in a
crisis. Encircling tactic to
isolate North Korea under
guise of pressure and
dialog may induce and
intensify war

Risk avoidance measures
are inadequate, weak
preparation for event of
crisis, no vision for
resilience. Essential to
consider possible
consequences of crisis
and create international
response

India If no risk and no threat
from war or other crises,
may grow into
world-level Asian
economic power
System −, leadership �

Possibility of East Asian
instability affecting not
just Japan Sea area and
China-North Korea
border but sparking
trouble on China-India
border

Advent of opportunity to
prosper within
commercial sphere of
China, which is Asian
leader in global economy.
May challenge China’s
trade interests with
America and EU

EU
nations

Apprehension over risk to
East Asian economy,
which is linked to EU
economy. Concern over
issues arising from
refugee flows from
military conflict
System �, leadership �

Balance of nuclear
deterrence expected from
American and Russian
nuclear submarines in
Japan Sea area. Historical
background of EU
hostility to nondemocratic
countries

EU not interested in East
Asia. Preoccupied instead
with EU split or sharp
devaluation of euro.
Damage to East Asian
economic area from
situation on Korean
peninsula may have
repercussions for EU

Note The above table is a summary created by the author following discussion of the situation in
East Asia with European and American researchers workshop presentation at the 2017 ISSS
conference at Vienna Technical University
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