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Abstract
The accumulation of large amounts of healthcare information is in progress, and society is about to enter the 
Health Big Data era by linking such data. Medical professionals’ daily tasks in clinical practice have become more 
complicated due to information overload, accelerated technological development, and the expansion of concep-
tual frameworks for medical care. Further, their responsibilities are more challenging and their workload is 
consistently increasing. As medical professionals enter the Health Big Data era, we need to reevaluate the 
fundamental significance and role of medicine and investigate ways to utilize this available information and 
technology.

For example, a data analysis on diabetes patients has already shed light on the status of accessibility to 
physicians and the treatment response rate. In time, large amounts of health data will help find solutions includ-
ing new effective treatment that could not be discovered by conventional means. Despite the vastness of 
accumulated data and analyses, their interpretation is necessarily conducted by attending physicians who com-
municate these findings to patients face to face; this task cannot be replaced by technology.

As medical professionals, we must take the initiative to evaluate the framework of medicine in the Health Big 
Data era, study the ideal approach for clinical practitioners within this framework, and spread awareness to the 
public about our framework and approach while implementing them.

Key words	 Big data era, Essence of medical care, Care range expansion, Data interpretation and traps, 
Initiative by professionals

What Big Data Means

In the following presentation, I will be discussing 
the practical challenges related to and providing 
examples of how Big Data should be used by 
physicians in clinical or general practice, ulti‑
mately leading up to my proposals on how we 
physicians should act as medical professionals in 
the Big Data era.

First, I would like to start by briefly describ‑
ing what Big Data means. It seems that the 
phrase Big Data is also becoming popular among 
the mass media. However, the definition of Big 
Data is quite vague. As I understand it, the defi‑

nition of Big Data or what it implies vary 
depending on the person who uses it. According 
to some, data that enables us to predict any 
future is called Big Data. Others say that any 
data that surpasses the processing ability and 
memory faculties of humans should be called 
Big Data.

Neither description is wrong. Maybe Big 
Data can anticipate anything someday. In the 
healthcare setting, however, even if we have data 
from the over 120 million people of Japan sug‑
gesting something, we physicians will always 
question whether we can honestly say to any 
given patient in front of us that this suggestion 
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from Big Data applies to him or her. In clinical 
trials and research, the amount of data handled 
already exceeds the humanly possible capacity 
for processing. In fact, when we adopt this sec‑
ond definition of Big Data—that is, an amount 
of data that cannot be processed by our natural 
human faculties alone—we find that Big Data is 
already being applied in some healthcare fields. 
However, there are some fields of healthcare to 
which Big Data cannot be applied so easily.

Current Healthcare Practice Settings 
Are Overloaded with Information

With that in mind, I believe that current medi‑ 
cal practice is already overloaded with the 
“currently available” data. I have several points 
regarding this (Fig. 1).

For one thing, we must constantly make clini‑
cal decisions in our daily practice, but the amount 
of evidence, or the grounds for a decision, is 

increasing explosively. As already mentioned 
repeatedly, the amount of available data has far 
surpassed the human processing capacity.

As shown in Fig. 1, for example, thoroughly 
reviewing all published papers on echocardiog‑
raphy would take about 20 years for one person, 
assuming that that person reads 5 papers per 
hour. So, how can cardiologists begin practicing 
if they have to complete the current curriculum 
of 6 years of medical school and 2 years of clini‑
cal training followed by specialist training, while 
also reviewing all papers on echocardiography? 
There is just too much information.

Another thing is that the range of medical 
practice has been expanding. What I mean is, 
medical practice is no longer the simple process, 
if I may say so, of making a diagnosis and pro‑
viding treatment. It now includes disease preven‑
tion and management, and health promotion.

One example of the expansion is the range 
of data linkage from clinical tests to a patient’s 
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health information, such as body weight changes, 
pedometer records, and calorie intake, which 
many people have to constantly manage nowa‑
days. Alternatively, locomotive data such as a 
walking speed can be linked to clinical data in 
daily life function assessment or long-term care. 
“Linking data” of this nature is becoming 
increasingly popular, and it is overloading us.

In the world of healthcare—where tasks 
require the collaboration of many profession‑
als—physicians must make various judgments. 
However, not only is the amount of information 
increased by such “linking data” but also is the 
range of duties for which physicians are respon‑
sible. Thus, an issue of considerable significance 
to us physicians in the Big Data era is how to 
consider and manage this expansion of medicine 
as a medical profession.

In addition, technology is progressing very 
quickly. Technological development in medicine 
is more like each passing second and minute 
rather than each passing day—but how can we 
learn to use the technology produced? Also, how 
can the effectiveness of the used technology be 
verified?  We are facing overwhelming tasks. 
When we consider these issues to be part of our 
contribution to society as a medical profession, 
we must revisit “what constitutes the essence of 
medical care” and reevaluate the significance of 
medical care and medical professions in society. 
I believe now is a good opportunity to do that, 
and it is also a demand of society.

How We Can Utilize Big Data

Based on these understandings, today, I think we 
should consider how we can autonomously uti‑
lize Big Data in medical care and how we need 
to take initiatives in this issue, rather than how 
Big Data can predict the future or how large-
scale health information can change medical 
practice.

Medical practice has always existed alongside 
information, and it has developed by accumulat‑
ing information. Now, as shown on the left side 
of Fig. 2, we are part of a cycle of technological 
development in medical practice and promoting 
those developments in society. It is time that we 
start from scratch in thinking about how Big 
Data should be used.

I would like to start with the very basics of 
healthcare—namely, that there are several play‑
ers in the healthcare community (Fig. 3). Many 
of the people who are here today probably 
belong to the “care providers” box in the center 
of this figure, but, as I mentioned, the range of 
care provided has expanded quite considerably 
in recent years. Also, along with the range of 
care, the number of industries that people con‑
sider to be involved in healthcare is increasing.

The good side is that self-recording of life‑
style factors and daily habits is becoming increas‑
ingly possible. Thanks to this, data such as blood 
glucose levels and blood pressure can be col‑
lected more easily than before.

On the other hand, concern has arisen over 
the continuous appearance and disappearance of 
pseudo-healthcare services with poor grounds. 
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Fig.　2　The “problem” that clinical practitioners must consider
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How should we respond to this as a medical pro‑
fession? As previous presentations have men‑
tioned regarding the protection of personal 
information, we must think about the safe han‑
dling of medical information as professionals.

The people involved in the development of 
new medical technology, including pharmaceuti‑
cal companies and research institutions such as 
medical schools, have also begun using Big Data. 
As I understand it, the era for considering how 
Big Data can be used to devise a new frame‑
work for medical practice and new healthcare 
services has already begun for these people as 
well.

Let’s take the example of developing a drug. 
In the past, hypotheses were made and the drug 
efficacy was verified only in an experimental 
environment under certain controlled settings. 
Nowadays, the trend is to verify the drug effec‑
tiveness in an environment that closely resem‑
bles the real world. Study results obtained in that 
fashion can actually change diagnostic criteria 
and even the concept of diagnosis itself. In the 
world of cancer treatment, the way a diagnosis 
is made is gradually shifting from using an indi‑
vidual’s conditions and test results to identify the 
disease to using genomic pathology and the sub‑
ject’s reactivity to specific treatment methods.

Now, we name the cancer by the organ that 
presents malignant neoplasms. Someday, we may 
begin to categorize cancer types by the types of 
drugs that affect them, such as a type of cancer 
on which a gene-targeting drug works well and 
that happens to be on a certain organ.

With regard to the “payers,” a number of pre‑
vious speakers today have talked about the top‑
ics of health insurance claim data and DPC data. 
The data that payers have been using when pro‑
cessing insurance claims to reimburse medical 
fees are likely the easiest entry point for Big 
Data application.

Although there are limits due to the nature 
of the data, there is a lot to learn from Big Data, 
as Dr. Ishikawa mentioned earlier. If we can 
learn what “best practice” is, promoting it in the 
medical practice community as quickly as pos‑
sible may require the collaborative efforts of 
both us care providers and the payers who accu‑
mulate data.

The government would want to prioritize 
financial resources in order to prevent cost soar‑
ing and encourage them to pursue the financially 
ideal healthcare. It is highly important to know 
who will take the initiative in Big Data 
application.

The people of Japan are patients to us and 
beneficiaries of healthcare. As medical practitio‑
ners, we must not forget that one of our goals is 
providing proper medical practice and health‑
care as promptly and effectively as possible to 
these people. That said, there are still many 
issues regarding the purposes and challenges of 
using information in the era of Big Data. For 
example, the genetic testing business is popular 
these days, but how can one separate the good 
ones from the bad? How and what kind of infor‑
mation becomes a part of Big Data is also one 
of the many issues that must be resolved.
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The Paradigm of Healthcare Is  
Changing

Now that I have talked about the players in 
healthcare, I would like to list 3 points regarding 
what I consider to be minor changes in recent 
healthcare and medical practice (Fig. 4).

The first point is that healthcare has changed 
from being “extraordinary” to being “ordinary.” 
Medical care in the past, either for inpatients or 
for outpatients, was usually practiced in a world 
separated from everyday life. Nowadays, how‑
ever, the borders that separate everyday life 
from life with illness have become quite ambigu‑
ous, as the example of lifestyle-related disease 
shows. So, how do we go about collecting health 
information that closely corresponds to everyday 
life? Also, who would use this information, and 
how can it be used? In that sense, medical care 
is increasingly becoming a part of ordinary 
everyday life rather than an extraordinary part 
of life. Another thing to investigate, which is a 
slightly different topic from today’s theme, is the 
rationale of using an insurance system for paying 
healthcare practice. This should be examined in 
light of the fact that we live in an age wherein 
almost everyone receives care from a physician 
at least once in his/her lifetime.

The second point is that the trend of health‑
care is shifting from treating disease to managing 

overall health. The Growth Strategies of the 
Government of Japan have also gradually pre‑
sented this element. In modern medicine, we can 
prevent and/or predict disease to a certain 
degree, especially chronic diseases. In this era, 
what can data show about the timing of disease 
onset? Also, when should a predicted risk 
inferred from data be told to a potential patient, 
and when should his/her care start? The time to 
study those issues will soon arrive.

The third point is that healthcare as a con‑
cept is shifting from being a cost to being an 
investment. For some reason, the healthcare 
expenditure has long been considered a cost, or 
a social burden, which has always made me feel 
unsettled. Healthcare is nothing more or less 
than an investment in health. We physicians are 
making contributions to national health in the 
form of medical care, and calling it a “cost” is 
rather unfortunate. 

On the other hand, I also believe that the 
medical profession should be held accountable 
for explaining to the Government and communi‑
ties the contribution we are making using spe‑
cific figures in the future. I consider this to be an 
additional task for physicians in the era of Big 
Data.
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Fig.　4　The paradigm of healthcare is changing
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Filling the Gaps in Healthcare

So far, I have raised various issues and problems, 
but now I would like to turn to bridging the gap 
between the healthcare that is actually being 
practiced now and the ideal healthcare that 
should be practiced using Big Data, along with 
some specific examples (Fig. 5).

On Fig. 5, the right-hand side shows some of 
these examples. Please note that these are purely 
my personal opinions on what ideal healthcare 
comprises; they do not have official or public 
significance in any away.

The left-hand side of the figure depicts the 
healthcare that is currently practiced, such as the 
problem of the shortage of healthcare profes‑
sionals compared to the number of patients. The 
shortage of physicians is an issue in many places 
in Japan, but how can we solve this problem of 
quantity using Big Data?

Another issue is the problem of quality, as I 
have repeatedly mentioned today. The demand 
and expectations of society for healthcare is only 
growing larger, but are we really equipped with 
the resources and information to meet them? 
Also, is the system in place capable of handling 
them? These are issues we have to consider.

For example, how can we incorporate health 
maintenance and support into current healthcare 
practice? Also, how can we utilize Big Data 

when we want to take a step beyond “free 
access” healthcare, which is an extremely pre‑
cious asset for the Japanese healthcare system, 
to “best access”?

Another thing relates to the medical fee 
schedule—namely, whether Big Data can be 
used to secure remuneration and appreciation 
for physicians, which physicians naturally deserve 
as a profession for providing high-quality medi‑
cal care. Also, how can we offer fair and account‑
able medicine? I would like to explain these 
issues one by one using data from a few case 
studies.

How We Can Promote the Best Access 
Approach

How can we promote health maintenance and 
support and the best access approach in medical 
care? I have been entrusted with certain health 
data for some statistical analyses, one of which 
is a retrospective cohort study on the health 
checkup data of 450,000 people (Fig. 6).

These results are from 150,000 people with 3 
years of health checkup records, and they show 
that about 90% of people whose LDL choles‑
terol was higher than a certain level answered 
that they had remained untreated. Their health 
checkup reports all had comments specifically 
mentioning that their level was abnormal and 
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that they should seek medical consultation; how‑
ever, only around 10% of them actually visited 
physicians.

The following year, their LDL-c level was 
still high, but again only 10% sought medical 
consultation. The same goes for the year after 
that. Health checkups are very popular in Japan 
and people see their health data every year—
and yet, only a small proportion of people actu‑
ally access medical care. Even a well-known risk 
factor such as cholesterol goes untreated in 90% 
of the people who should be treated.

So, those of us who are physicians involved 
in clinical practice must think of how we can 
provide available information to patients in a 
way that prompts them to act. We must also 
think of who should be telling them. While a 
single personal computer, which almost every‑
one has nowadays, can do the relevant data com‑
putation, it cannot tell the user how to 
communicate the results to others.

A Gap between What the Data Show 
and the Reality of Seeking Medical 
Consultation

A case study of diabetes is shown on Fig. 7; the 

Y-axis shows the hemoglobin-A1c (HbA1c) 
level, which corresponds to severity of diabetes. 
The higher it is on the Y-axis, the more severe 
the diabetes is. The horizontal dotted line in red 
is the severity standard of the Japan Diabetes 
Society. The computation formula is slightly dif‑
ferent now, but this line basically indicates that 
the score is not very good for a diabetic patient—
namely, a person is not managing his diabetes 
well if his/her score is above this line.

You can see numerous blue circles and red 
dots; each represents one person. The size of 
each blue circle represents the medical expenses 
related to his/her diabetes for a year. Red dots 
indicate no expense, meaning that the person 
has not visited any doctor. The X-axis is the age. 
You can see that a certain number of people go 
untreated even though their score is high enough 
to indicate severe diabetes and they are above a 
certain age. More specifically, about 1/3 are red 
dots.

When physicians see these data, I believe 
that they would naturally develop a sense of cri‑
sis that this gap between what the data show and 
the reality of seeking medical care must be 
somehow filled.

Now, let’s continue to the drug treatment 
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Fig.　6　Accessibility to medicine: who, when, and where
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data based on response rate. The data shown on 
Fig. 8, which are not from Japan, suggest that the 
response rate was unexpectedly low. Of course 
this does not apply to all cases, but I believe you 
all have experienced a difference in efficacy 
among drugs, such as “Company A’s cough med‑
icine works better than Company B’s,” or “this 
brand of painkiller works better than that one.” 
However, even analgesics only work 80% of the 

time overall. Although it varies by the type of 
cancer, the data show that cancer drugs only 
work in 1 out of 4 cases.

One dilemma for physicians in clinical prac‑
tice is that patients simply will not come to clin‑
ics or hospitals. Even when people do come to 
a clinic or hospital, the data we have available 
on the response rate tell them that we have only 
these weapons with low response rates—so, what 
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should we do? This is one of the many things we 
must consider in the upcoming era of Big Data.

Making Use of Data in the Health  
Management of Local Communities

Next, I will talk about how we can use data for 
value-based evaluation and resource allocation 
as part of the universal health coverage to pro‑
tect health.

Using the data I have been entrusted from 
the insurer from the previously mentioned dia‑
betes case, I can create a status map of treatment 
and access status (Fig. 9). Please note that the 
data shown on the figure do not really belong 
to the community shown on the map; I am sim‑
ply using a map I found from the Internet 
homepage of this community. So, please take this 
merely as an example.

The data show the number of patients across 
areas, including not only those who are actually 
receiving care but also those who should receive 
care but remain untreated, as well as those who 
are potential patients. When such information 
becomes available, local medical associations will 
realize that there are many people with high 
LDL cholesterol who do not seek treatment in 

their areas, and thereby can develop a commu‑
nity healthcare plan, such as adding 1 more day 
for outpatient care by specialists.

If local medical associations can show the 
effects of such effort in real numbers, it will help 
convince local governments and residents that 
the best access to medical care has been 
improved and that the health level of the com‑
munity as a whole has been elevated. This par‑
ticular example can also help convince people 
that healthcare is not a social cost but a public 
investment.

How to Approach Medicine in the Big 
Data Era

Let’s move on to the next topic: fair and account‑
able medicine.

I became a physician in 1999. Many lawsuits 
on medical malpractice were taking place then, 
and my generation was exposed to public dis‑
trust toward medicine. I believe professional 
accountability will only become increasingly sig‑
nificant for physicians from now on.

Until now, the accountability of medical evi‑
dence began with case reports, as shown in Fig. 
10. Experts gathered at the meeting of a medical 
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Fig.　9　Data for self-management of health and community development
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society, and the most respected ones shared their 
case studies and rules of thumb with the rest. 
This is how medicine gradually grew, and I 
believe everyone will probably agree with that.

Then, the idea of evidence-based care sunk 
in, and treatment and its effect in clinical research 
or trials, wherein real-world conditions were 
simulated, began to be highlighted at a certain 
experimental level. Guidelines were developed 
in this fashion by medical societies, wherein they 
aggregated experimental results that can be 
called scientific expectations and efficacy. This 
approach lasted for years.

In the era of Big Data, however, I believe we 
can come up with a better concept of health‑
care—or best practice—by viewing it as collec‑
tive knowledge and collecting what is really 
happening in society, how well guidelines are 
made known or observed, and how various med‑
ical institutions actually carry out the practice of 
medicine. Those experimental values that were 
once considered so-called “efficacy (or potential 
effectiveness)” will actually be regarded as 
“effectiveness (or practical effectiveness).”

For example, let us assume that there is a 
drug that is supposed to work on 60% of patients 
according to some studies, and the drug was 

given to 5 to 6 people but produced no effect at 
all. Should the 7th patient be given the same 
drug? This is always a dilemma for the medical 
profession. Big Data would enable us to see that 
the studies with good results were rather atypi‑
cal, and that the overall opinion among clinical 
practitioners is that this drug does not work too 
well—or vice versa. When such a time comes, the 
current approaches for guidelines and clinical 
research designs will begin to change. Approaches 
for selecting medications and the speed of 
spreading best practice may change as well.

Meanwhile, medical professionals must work 
on how to explain those medical findings 
obtained from Big Data to the patients face to 
face, which is a never-ending mission for us. No 
matter how large the Big Data grows or how 
much technology advances, it is the duty of med‑
ical professionals to carry out this task.

So, the technology of Big Data can be a very 
powerful tool in medicine. On the other hand, it 
will at the same time force us to seriously con‑
sider what the purpose of medicine is—and what 
the ultimate responsibilities of medical profes‑
sionals are.
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Fig.　10　The technology and concept of obtaining new medical knowledge
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Gaps in Medical Practice That Must Not 
Be Overlooked

Let me elaborate on the topic of accountability 
a little further. Figure 11 shows 3 examples of 
gaps between the reality and ideals in medical 
practice that were discussed around 10 or more 
years ago.

Shown on the left is the overuse of medical 
care, or overcare, to put it simply. The middle is 
the underuse of care, meaning that care is needed 
but is not sufficiently provided. This could simply 
be the case that a patient right in front of you 
deserves more cordial care, or the number of 
outpatients in a certain area is beyond the local 
capability and therefore outpatients do not 
receive enough care or suffer from poor acces‑
sibility. Either case can be considered underuse.

Then, there is the misuse of medicine in the 
first place—that is, providing inappropriate care. 
This is not a main topic of my presentation 
today, but I believe such misuse will likely be 
reduced to a certain extent if Big Data or IT is 
applied in clinical/hospital practice. It is also pos‑
sible that what was once considered the standard 
treatment will be proven ineffective and a new 
treatment is established, which means that such 
misuse will simply become a case of the knowl‑
edge being outdated in the future.

Then, how should we update our knowledge? 

As I mentioned at the beginning, one cannot 
spend 20 years just doing nothing but reading 
papers. So, how can we provide timely updates 
for truly important information? This is another 
aspect of Big Data application that must be 
taken into consideration if we are to fulfill our 
accountability or responsibility of verification in 
medicine that the upcoming era will require us 
to.

Physicians’ Competence to Be Tested

Figure 12 is about a slightly different topic; it is 
an extreme example of how medical findings 
obtained from data can be used in practice. “Is 
it possible for this group of 4 persons to cross 
this river?” is the question.

Data in textbooks or papers are described 
like this: The average height of this group is 
1.7 m, and the average depth of this river in front 
is 1.6 m. So, one would naturally think that every‑
one should be able to cross this river. Similarly, 
we naturally employ a system of medicine based 
on “this treatment is good on average.” There is 
nothing wrong with this approach. However, if 
this group consists of 2 persons who are 1.9 m 
and 2 persons who are 1.5 m, it poses a problem. 
It is possible that 2 may die while 2 will success‑
fully cross the river. Now, what if the deepest 
spot of the river was 2.2 m? Then, everyone 
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Fig.　11　Gaps in medical practice that must not be overlooked
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would die. Or, maybe, everyone could cross the 
river if they stayed in the shallow areas, which 
has a depth of 1.3 m.

When we take a case-by-case approach in 
decision-making instead of using average values 
from existing clinical research, these kinds of 
“details”—called the “grain size”—can make a 
considerable difference. As the grain size 
decreases, the chance of coming up with a clini‑
cal pathway that no one could imagine or ques‑
tioning the original diagnosis increases. In other 
words, the medicine that was previously trusted 
may be proven untrustworthy. If it actually hap‑
pens, how we inform patients is a big challenge 
for those of us in clinical practice.

Let’s say that the deepest spot is 2.2 m and 
the shallow areas are 1.3 m, but you do not know 
the safe route. One approach is to leave the 
decision-making to the individuals; you could 
inform a 1.9 m person that the deepest spot is 
2.2 m and ask if he/she is willing to try to cross. 
Another approach is to advise the person to not 
cross the river since he/she will be carried away 
if the person happens to cross at the deepest 
spot.

In the era of Big Data, wherein medicine will 
use information to predict likely outcomes, how 
physicians inform patients about the new infor‑
mation and how we make our decisions will 
become very important points. We would need 
to bear these points in mind in our profession 
when using this powerful tool called Big Data.

Changes in Technology Development 
by Big Data

Now, I would like to stop talking about the 
demand side of the story, and talk more about 
technology advancement (Fig. 13).

When a new drug is developed to treat a dis‑
ease, a clinical test would be conducted with a 
certain number of patients (or subjects); say, for 
example, that 2 out of 6 patients did not show 
much improvement. We would then conclude 
that it is probably a good drug since it worked 
for 2/3 of the subjects, and we would then tell 
those patients in green that this drug works well. 
In the Big Data era, however, the number of 
cases to deal with will instantly increase.

When the proportion of patients that this 
drug does not work on exceeds a certain num‑
ber, a new drug must be developed to provide a 
cure for those who could not previously be 
treated—this will likely become the mainstream 
of new drug development in the future. Earlier, 
I mentioned that there will be a case in which 
the original diagnosis will be questioned by Big 
Data; this way of new drug development is an 
example.

In the upcoming era of Big Data, what was 
previously believed to be the same disease could 
be shown to be different diseases based on 
patients’ responsiveness to a given treatment. 
The advancement of medications and medical 
equipment is not really today’s theme, but I want 
to point out that it will enable a more pinpointed 
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Fig.　12　Numbers can play tricks and mislead one’s decision-making
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approach in treatment and increases the signifi‑
cance of atypical cases.

Responsibilities Entrusted to the  
Medical Profession in the Big Data Era

To wrap up my presentation today, when data‑
bases are linked and a large volume of data 
become available as Big Data, medical profes‑
sionals have many things to consider regarding 
the success or failure of Big Data application. 
Notably, those things to consider could be more 
serious than the use of Big Data itself (Fig. 14).

As the 2 previous lecturers mentioned, there 
are many challenges in the Big Data era at dif‑
ferent stages, such as how to obtain certain data 
and how to analyze and use that data. For the 
medical profession, one challenge is the poten‑
tial traps in data interpretation—I showed this 
in the river-crossing example. A dataset itself has 
certain limitations to begin with, and therefore 
we cannot simply use whatever Big Data sug‑
gests as the golden rule.

We also need to consider the medical system 
we have fostered up until now and investigate 
the ways in which Big Data can contribute to 
health for the population and to medical prac‑
tice for social development by using the appro‑
priate grain size, knowledge, range of application, 
timeliness, and manners of utilization.

The last point I want to make is that we will 
have to take initiative as clinical practitioners or 
medical professionals in the Big Data era (Fig. 
15). Big Data will make what was previously 
invisible visible and relate things that were 
believed to be unrelated before. Furthermore, 
Big Data will allow us to predict the outcome of 
a clinical course from a clinical diagnosis, and it 
will change the balance between prediction and 
decision in medical practice.

On the other hand, someone will have to 
bridge the gaps between human data and the 
living human in the medical practice of this era. 
This responsibility is, and always will be, entrusted 
to medical professionals.

No matter how good a data analysis is, the 
so-called human traits—originality, pride, lazi‑
ness, mistakes, etc. —may never become fully 
encoded as data. Of course, those people in IT 
or data management may claim that those 
human traits can be predicted from the data. 
Nevertheless, how to encode human qualities as 
data remains a challenge from a technical per‑
spective as well. That being the situation, I 
believe there are many things that medical pro‑
fessionals must do.

We have no choice but to use Big Data. As 
we have seen in the last several years, we live in 
a time wherein the volume and nature of data 
change quickly, as does the development of 
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Fig.　13　Changes in technology development by Big Data
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Fig.　14　Definition of “medical profession” can influence data utilization
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Fig.　15　An era in which medical professionals are asked to take the initiative
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methods of analysis and application. There are 
areas in which we must also change in response 
to these changing times.

How do we define future medicine now? 
How do we approach Big Data application as 
action guidelines for the medical profession? 

The time has come that we must examine those 
issues and send out messages related to these 
issues of our own accord. What we need now or 
soon is a starting point, a chance to use Big Data 
as a tool. I would like to conclude my talk with 
these remarks. Thank you for your attention.
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