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Mori K, Akabayashi A. Factors of influenza vac-
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Greetings

The Future of the Center for Biomedical Ethics and Law (CBEL) Report.

Some reflections upon retirement.

Greetings to our readers. It has been approximately
five years since the first issue of the Center for Biomed-
ical Ethics and Law (CBEL) Report was published. |
will retire from my position as Professor at the Univer-
sity of Tokyo on March 31, 2023. Thank you all for your

support over the years.

Some history

Over the past five years, the CBEL Report has made
great strides. We have successfully published five vol-
umes which are now indexed in Ichushi, J-Stage, J-
GLOBAL, Medical Online, and Google Scholar, and we
have applied for the CBEL Report to be indexed in Pub-
Med.

The number of submissions has also increased signif-
icantly, and we are receiving more submissions from
leading Japanese bioethics professors, young research-
ers, and scholars from abroad. We are now considering
publishing papers not only in Japanese and English, but
also in other languages, as long as they are translated
into both English and Japanese.

The CBEL Report includes an Invited Article category,
which enables students to publish their work. In partic-
ular, students at the University of Tokyo Medical School
who undertake a research elective are able to submit

their research essays to the CBEL Report as part of their

Akira Akabayashi *

assessment. Similarly, students who complete a thesis in
the Department of Health Sciences, and students who
are assigned a research project in the Graduate School
of Public Health also have the opportunity to submit.
The CBEL Report is the result of my experience of
publication in academic journals. Taking advantage of
the features of electronic journals, we are able to submit,
review, and publish articles in a timely fashion. As it is
not a commercial journal, we do not charge publication
fees. Nevertheless, the original articles are peer-re-
viewed by our distinguished Editorial Boards, thus en-

suring high quality publications.

The Present
On April 1, 2019, the University of Tokyo Bioethics
Research (BICRO

Collaborative Organization

(https://bicro.u-tokyo.ac.jp/), was created with partici-

pation from many faculties of the University of Tokyo.
The CBEL Report remains a core part of this organiza-
tion and will also become the official publication of
BICRO in April 2023. Moreover, Asia’s largest bioeth-
ics reference center will become part of BICRO. At this
time, Eisuke Nakazawa, the current deputy director of
BICRO, will take over as the director. Eisuke Nakazawa
will become the Editor-in-Chief of the CBEL Report.

Makoto Udagawa will remain as Associate Editor. 1 will

* Director, CBEL and BICRO, Department of Biomedical Ethics, Faculty of Medicine, University of Tokyo
Division of Medical Ethics, School of Medicine, New York University
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remain as Founding Editor.
At CBEL and BICRO we encourage interdisciplinary
research. | focus here on two recent outstanding and in-

novative examples

(1) Research on Japanese altruism and vaccination
In collaboration with Drs. Komada, Lee and
Watanabe, at Tokyo University of Health Sciences, we
published a research paper on altruism amongst the Jap-
anese and the issue of vaccination, on December 13,
2022 (Vaccine X: Elsevier, Note). This paper is an ex-
ploratory epidemiological study using secondary data
from a health survey with statistical analysis. The Edi-
torial, below, describes how these methods connect with
ethics, and shows how the CBEL Report examines the
ethics inherent in epidemiological studies of this kind.
The reviewers and editors evaluated and accepted this
paper. In addition, it became the subject of commentary
in the mainstream press, (Mainichi Shimbun, January 16,
2023, evening edition and on its English language web-

site.

https://mainichi.jp/english/articles/20230124/p2a/00m/
0sc/017000c)

(2) The World Caught a Cold

Our second example concerns a picture book written
by Dr. Shizuko Takahashi, a part-time lecturer who
wrote her dissertation in our department and teaches
“Global Bioethics” at the University of Tokyo. She is a
mother of three, a wife, a childcare provider, an obste-
trician/gynecologist, a researcher, and an activist. The
World Caught a Cold in part results from Dr.
Takahashi’s firsthand experience of the difficulty par-

ents have in explaining coronavirus to their children. On

6

this basis, she decided to write a picture book that would
make it easier for them to understand. CBEL Report
readers should listen to the 7-minute reading by TBS an-

nouncer Ai Eto. (https://www.screens-lab.jp/arti-

cle/25850# http://www.yomo-ehon.com, English subti-

tles are uploaded to the CBEL Report website
https://youtu.be/4Y3R09AEKBE.)

This book has been translated into 14 languages in
addition to the Japanese original, with the cooperation
of Yale University. This means 44.3% of the world’s
population can access this resource.

It is poignant that this work was translated into both
Ukrainian and Russian. Parents in both countries can
read this book for free if they have access to the Internet,
exemplifying the commonality shared by all families,
even during war time.

Finally, I would like to report on our other publica-
tions. My colleagues and | have published Introduction
to Medical Ethics | (Keiso Shobo, 2005, revised edition
2017), Introduction to Medical Ethics Il (Keiso Shobo,
2007), and Introduction to Medical Ethics I11: Public
Health Ethics. (Keiso Shobo, 2015), which have been
very well received. Furthermore, we have published In-
troduction to Ethics (Keiso Shobo, 2018), a book com-
prising the theoretical chapters of the introductory series,
hoping that readers would be able to access the basics
of ethics from a wide range of diverse disciplines. The
Casebook of Medical Ethics (Igaku Shoin, 2002) is in its
27th printing. And as for translated books, Johnsen et
al.'s Clinical Ethics (Shinko lgaku, 1997, 3rd edition,
2006, 5th edition) has been published. The 9th edition
translation (McGraw-Hill LANGE, 2021) will be pub-
lished by the end of this year. | have also published a

monograph in English, Bioethics Across the Globe:
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Rebirthing Bioethics (Springer Nature, 2020). This
work is available through open access, and was down-
loaded 20,000 times in 2021 in Africa, South America
and West Asia.

I am writing a 2nd version now. Maybe within a

year...... Stay tuned, there is more to come!!

I wish you all the best.
March 31, 2023
Akira Akabayashi Director, CBEL and BICRO

Note

Komada TM, Lee JS, Watanabe E, Nakazawa E, Mori
K, Akabayashi A. Factors of influenza vaccine inocula-
tion and non-inoculation behavior of community- Fac-
tors of influenza vaccine inoculation and non-inocula-
tion behavior of community- dwelling residents in Ja-
pan: Suggestions for vaccine policy and public health
ethics after COVID-19. Vaccine: X 13: 2023
(https://doi.org/10.1016/j. jvacx.2022.100245)
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WEIRE D 498 L EEGHEBILZ B 5 I L 659
& [2]. PEE RS F T, 228 (2022/12/9). 259
(2022/12/16). 315 (2022/12/23). 326 (2022/12/30) &
AWML CwELE L LA I 7 e NGO
7 7 F VR IIH 36%ICT ¥ A (2023 4E 1
H 7 HIRFE)[3].

f@s A7tz 4327 o ko CcovID-19 i
BERLCHRIEP IR TH 2 Z AL v

SURE, THERE ARE
LOTS OF SMART PEOPLE.

EFPHA RSO THET, T LTERD ZN
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Editorial

The Birth of Epidemiological Public Health Ethics

Introduction

Before stepping down as Professor at the University
of Tokyo, | would like to introduce a new research area
that I have developed an interest in through my activities
at the CBEL and BICRO.

In collaboration with Drs. Komada, Lee and
Watanabe at Tokyo University of Health Sciences, we
published an article on December 13, 2022 in ahigh
ranking, peer-reviewed journal Vaccine: X (Public
Health, Environmental and Occupational Health: Q1,
Elsevier) [1].

This study was based on a secondary analysis of data
from an original health questionnaire survey of 5,002
participants randomly selected from approximately
100,000 local residents aged 20-79 years living in the
Tohoku region. The original study was conducted in
2011 after the HIN1 influenza pandemic in 2010 and
before the COVID-19 pandemic in 2019. The results
showed that among those aged 20-64 (about 3,000 peo-
ple), those who interacted with five or more people in
their neighborhood were about 1.4 times more likely to

be vaccinated against influenza than those who inter-

acted with four or fewer people (relevant confounding

factors were adjusted, such as gender and education).
We found that the issue of interaction was independently
significant, regardless of other factors. Those who inter-

acted more with others were significantly more likely to

Akira Akabayashi *

be vaccinated against influenza than those who inter-
acted less.

This paper has been nominated for a 2023 Interna-
tional Research Awards on Pediatrics, Perinatology and

Child Health.

Discussion

What can we infer from the fact that contact with a
large number of people is associated with higher volun-
tary vaccination rates? After considering conventional
interpretations of the data, | felt something was missing
in terms of the analysis.

| stepped outside conventional epidemiological rea-
soning to account for the results. The study showed that
those who had more contact with others on a daily basis
were significantly more likely to receive the influenza
vaccine than those who had less contact. The standard
interpretation might be as follows: people decided to be
vaccinated 1) for their own self-protection, and 2) that
people who have considerable contact with others have
a lot of information to exchange. However, we further
considered the possibility that, 3) people act to avoid
spreading the infection to others; that is, a motivation
based upon altruism.

The statistical analysis showed that there were many
other significant factors. However, our interpretation of

3) strongly resonated with the reviewers and editors of

* Department of Biomedical Ethics, Faculty of Medicine, University of Tokyo
Division of Medical Ethics, School of Medicine, New York University
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Vaccine X, and it seems that this paper was accepted pre-
cisely because of this innovative thinking. In this way,
the possibility of the existence of Japanese altruistic be-
havior was demonstrated for the first time from an un-
biased secondary data analysis.

The social situation when this paper was accepted for
publication was such that although the pandemic had
subsided, on January 6, 2023 the number of deaths
reached a record high of 498, and the number of seri-
ously affected also increased to 659 [2]. The number of
deaths alone had soared to 228 (12/9/2022), 259
(12/16/2022), 315 (12/23/2022), and 326 (12/30/2022)

SURE, THERE ARE
LOTS OF SMART PEOPLE

[2]. However, vaccination coverage against the Omi-
cron strain is still only at 36% (as of January 7, 2023)
[3]. It is well known that healthy people and children are
often mildly ill or asymptomatic when infected with the
Omicron strain of COVID-19, and the public knows this.
Nonetheless some healthy people and children are not
willing to be vaccinated fearing adverse side-effects.
However, there is a risk that such people may become
vectors of infections and transmit them to the elderly or

patients with weakened immunity.

LOTS, BUT MOST OF
THEM ARE ASYMPTOMATIC
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So, | summaries the paper [1] as follows:

Even after eliminating various factors, the pres-
ence or absence of opportunities to come into con-
tact with many people is related to vaccination
rates. We have found the possibility that the Japa-
nese may act altruistically (for the sake of others)
for the first time, based on the unbiased analysis of

data.

What makes our work groundbreaking is that, until
now, core concepts in the humanities and social sciences
were primarily philosophically based, and that there
were few scientific methods to support their existence.
For example, how can we investigate whether concepts
such as "kindness" or "good will" really exist in a mate-
rial way? For example, suppose we asked the question,
"Are you kind?" respondents may then misrepresent
themselves and give the answer that society expects. It
does not prove that the concept of kindness really exists
or that kind acts are performed, or indeed, what the mo-
tivation for them is.

We have found that, at least in the context of vaccina-
tion, people who frequently come into contact with oth-
ers may be doing so for self-protection, but they may
also be doing so for the sake of others’ wellbeing and
this may be reflected in their behavior. The results were
the first to be analyzed in a manner that does not rely on
subjective self-assessment, but rather through the use of
rigorous statistical analyses.

In the field of public health, ethics has been actively
studied for more than 20 years. Public health ethics has
often been viewed as a conflict between "individual lib-

erty" — which is only limited by John Stuart Mill’s

“harm to others” principle, and “the public good.” How-
ever, the concept of the public good is very vague. Dur-
ing the COVID-19 pandemic, this core concept of pub-
lic health ethics was not well known in Japan.

I would like to reiterate that as a breakthrough in ac-
ademic methodology that quantitative results from un-
biased data supports the possibility that altruism moti-
vates decision making in Japanese people.

One of the strengths of CBEL and BICRO is that we
can ask other fields’ experts about the validity of the in-
terpretation of these results. | asked a well-known epi-
demiologist. He said: "We epidemiologists can't write
this much, but if it is a "possibility," as Dr. Akabayashi
says, it is well understood. Also, the bias is certainly re-
ducing."

New academic endeavors may seem to go out on a
limb. However, change cannot come without risk. This
study is not a hypothesis-proving study, but rather an
exploratory one. However, for an exploratory study, |
think the results are of interest.

There are many discussions about the characteristics
of Japanese altruism, which are related to the concepts
of gift exchange and volunteerism. It is said that Japa-
nese altruism is "altruism that seeks reward," which is
different from altruism that offers something for free.
Also, Japanese altruism may include the family-oriented
attitudes, through which all that is good for the family
unit is in itself good, and that vaccination is accepted
because people do not want their family members to be
infected. This issue of family is also discussed in the ar-
ticle concerning the low number of brain-dead donors in
Japan [4]. My colleagues and | are now conducting fur-
ther enquiry into philosophical and public health ethics

considerations regarding the Japanese concept of
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altruism.

I hope that this emerging methodology, ""Epidemio-
logical Public Health Ethics,” which integrates epide-
miological statistical methods with public health ethical
analysis, will lead to the development of a new, power-
ful research methodology that integrates the humani-

ties and sciences.

Directions for the Future

Finally, I would like to address some specific sugges-
tions for vaccine policy in practice.

I believe that this paper has significant implications
for the future of infectious diseases in Japan and for pub-
lic health ethics regarding vaccination. | believe that
healthy people and children are now strongly encour-
aged to be vaccinated with Omicron strain-compatible
vaccines as well as to mask wearing. To this end, it
would be effective for public health promotion to in-
clude a personal message, such as "It protects you and
prevents the spread of infection to others," when calling
for vaccination, rather than merely expressing abstract
concepts such as the public good and self-protection [5].
This will be same in mask wearing discussion [6]

Finally, questions arise regarding the economic effect
of vaccination. If there was a vaccine shortage, there
would be an issue of who should be vaccinated. How-
ever, currently there is no such shortage. There remains
the issue of pressure on medical costs — comparing
the cost of 500 deaths and 650 seriously injured people
every day (entailing ICU maintenance, lack of medical
personnel and the enormous medical costs of not know-
ing how long this situation will continue), to vaccinating
at least the remaining 60% of the population. Would the

health care cost crisis really be reduced by requiring a

16

co-payment for vaccination? For those without money
(often the elderly and sick, or people with other vulner-
abilities) the co-payment of vaccines would affect their
standard of living. Consequently, social disparities
would widen.

In conclusion, | believe that the Japanese people are
at heart altruistic, and that if sufficient explanations are
given, the number of people being vaccinated will in-

crease.
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Literature Review on Health Disparities and Social Capital in Japan
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Abstract
Health disparities are considered to be influenced by physical environment and social capital in addition to socioec-
onomic factors, and it is essential to understand the current status and issues of health disparities and social capital in
Japan in order to develop effective public health policies during the COVID-19 pandemic. In this study, we conducted
a literature review to understand the current state of research on health disparities and social capital in Japan and
studied regional differences in social capital. Studies on health disparities were broadly classified into those that
examined health disparities among regions and indicators related to such disparities. Studies on social capital were
roughly divided into those that examined the relationship between social capital and health indicators, and social
capital and local environmental indicators. Most studies were cross-sectional; cohort or intervention studies were rare.
Few studies used physical environment indicators as relevant indicators of health inequalities, and few examined the
association between social capital and community environment indicators.

Keywords: Health disparity, regional disparity, social capital, Japan, literature review

1. Introduction environment, such as the geography or structure of the

Recognized as one of the most critical issues in public
health, health disparities are defined as “differences in
the health status of a population due to differences in
regional and socioeconomic conditions”, and are dis-
cussed in relation with socioeconomic factors. Besides
socioeconomic conditions, however, health disparities

can also be influenced by differences in the physical

community in which one lives, and the social environ-
ment, such as the connectedness of community residents
and their sense of trust in the community.

With regard to the social environment, the concept of
social capital, meaning social connectedness and trust,
has been gaining attention. Social capital has been re-

portedly causing various health problems in individuals,
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but it is not limited to individual health; it may also af-
fect health disparities and regional differences.

To develop effective public health policies during the
COVID-19 pandemic, it is essential to understand the
current status and problems of health disparities and so-
cial capital in Japan.

This study conducted a literature review to under-
stand the current state of research on health disparities
and social capital in Japan, and researched on the re-

gional differences in its social capital.

2. Methods

This study researched domestic studies on “health
disparity / regional disparity” and *“social capital.” Us-
ing the “Ichushi-Web” (Japan Medical Abstracts Soci-
ety) 2, the literature was searched from January 2000 to
December 2019., The search was finalized in August
2022.
“(fERE/ALand #87=
/AL and Hb Jk 7= /AL) and (DT=2000:2019 and

Asearch using the expression
LA=japanese) and (PT=original article)” as search
terms yielded 61 results. Based on the titles and ab-
stracts, studies published in original articleson “health
disparities” in Japan, were collected.

Of the 61 studies retrieved, 24 were excluded, includ-
ing those that did not focus on health disparities, exam-
ined only health policy and healthcare costs, were inter-
national in scope, and were neither original papers, nor
conference abstracts. In addition to the three studies
from the manual search, 40 cases were reviewed conse-
quently.

For social capital, a search using the formula  “((/

— ¥ bFy EZIVIAL)or (Y —T b By B X

JVIAL) or ( “social” /AL and
(DT=2000:2019 and LA=japanese) and (PT=original

“capital” /AL)) and
article)” was used, which yielded 143 results. Based
on the titles and abstracts, studies published in original
articles or conference abstracts on the subject of social
capital related to health in Japan, were collected. A total
of 50 studies were eliminated from the 143 retrieved
studies, including those that did not focus on social cap-
ital, did not include health-related indicators, only ex-
amined health care policy, health care costs, computer
networks, etc., were international in scope, and were not
original research papers or conference abstracts. In ad-
dition to the four studies from the manual search, 97

cases were reviewed.

3. Results
3.1. Health disparity / regional disparity

Appendix 1 provides a summary of the 40 selected
studies. There were 9 papers published from 2000 to
2009 and 31 from 2010 to 2019.

A. Study overview

All the selected studies were cross-sectional studies,
with the exception of two cohort studies [Appendix 1:
Nos. 8, 34]. The studies were broadly classified into two
categories: (1) “Studies examining health disparities
among regions,” in which it is compared health indica-
tors across regions, and (2) “Studies examining relevant
indicators of health disparities,” that examined the rela-
tionship between health indicators showing disparities
and regional differences (health disparities), and indica-

tors of regional characteristics (Table 1)
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Table 1. Study category: health disparity / regional disparity

Number of studies Study ID*
(1) Studies examining health disparities among 28 2,3,6,9, 13, 15-21, 23-32, 34, 36-40
regions
(2) Studies examining relevant indicators of health 12 1,4,5,7, 8,10, 12-14, 22, 33, 35
disparities

* Study ID is based on Appendix 1

The health indicators used to show disparities in-
cluded daily health behaviors (nutritional status, exer-
cise, smoking and drinking habits, obesity, etc.), dental
and oral status, mortality (suicide, cancer, etc.), subjec-
tive sense of health/depression and health (behavior)-re-

lated environments, quality of life, longevity, rate of

Table 2. Health indicators: health disparity / regional disparity

treatment accepter, and so on. Most indicators were
based on government statistics or health examination re-
sults. Infant health examination coverage was also con-
sidered to be used as an indicator but was not used in

practice (Table 2).

(1) Studies examining health disparities among

(2) Studies examining relevant indicators of

regions health disparities
Number of - Number of -
studies Study ID studies Study 1D

Health behaviors 13 2, 15, 17-19, 23, 24, 27, 29, 6 4,12, 14, 22, 33, 35
Dental and oral status 7 3, 6, 15, 19, 20, 26, 28 3 4,22,33
Mortality (ate) 5 16, 18, 29, 30, 36
depression
Health (behavior)-related 20 9, 11, 15-19, 21, 23-25, 27- 4 14, 22, 33, 35
envionments . .2931,3,3436-38
Quality of life 1 21 1 8
Life expectancy, Rate of 14 16, 18, 20, 21, 23-25, 27, 30, 2 22,33

treatment accepter, etc.

31, 34, 36, 39, 40

* Study 1D is based on Appendix 1

The unit for classifying disparities (regional differ-
ences) was the prefecture in all studies that covered the

entire country. Studies that covered prefectures or
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municipalities considered municipalities (cities, towns,
and villages), medical regions, school districts, etc. as

the unit of classification (Table 3).
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Table 3. Unit for classifying disparities: health disparity / regional disparity

(1) Studies examining health disparities
among regions

(2) Studies examining relevant
indicators of health disparities

Numbgr of Study ID* Numbgr of Study ID*
studies studies

Entire country 6 15, 16, 18, 20, 36, 39 2 22,35

Prefectures 14 2,9,17, 23, 25-29, 31, 2 12,13
________________________________________________________________________________________________ 32,87, 38, 80 e
Prefectures or municipalities

Municipalities (cities, towns, 4 3,19, 21, 24 5 5,7 10, 14, 33

AN VRGeS ) e

Medical regions 2 30, 34 2 1,8

School districts 1 1 o

Healthcenter 1 6 o

Regional type 0 1 4

* Study ID is based on Appendix 1

The Table 4 is applicable only to “(2) Studies exam-
ining relevant indicators of health disparities.” Indica-
tors related to the socioeconomic environment are often
used as local environmental indicators affecting health
disparities. Five studies examined not only socioeco-
nomic indicators, but also physical environment indica-

tors. Most of the indicators used were government

statistics aggregated by unit of analysis (prefecture, mu-
nicipality, etc.); however, some studies used indicators
based on cognition, such as the local physical environ-
ment supporting residents’ physical activity [Appendix
1: No. 11], and residents’ characteristics related to dif-

ferences in suicide rates by region [Appendix 1: No. 10].
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Table 4. Local environmental indicators: health disparity / regional disparity

(2) Studies examining relevant indicators
of health disparities

Number
of Study ID*
studies

Socioeconomic indicators

(Prefecture Municipality) Income

71,7,8,12, 14, 22, 35

Unemployment rate 417,812
Percentage of people on public assistance 31,7,8
Population density 41,7,8,33
Percentage of elderly households 31,78
Percentage of members of senior citizens' clubs 41,78, 14
Number of doctors, public health nurses, etc. 31,7,8
Total number of health consultations 41,7,8,35
Number of passenger cars owned 31,7,8
Ratio of workers in each industry 31,78, 33
Income inequality (Gini coefficient) 312,14, 35
Current balance of local government bonds 27,8
Local government expenditure 27,8
Aging rate (percentage of elderly population) 112
Divorce rate 21,7
Volunteerism rate 113
Percentage of people certified as needing long-term care 27,8
College enrollment rate 312,14, 33
Number of days of service use by the elderly 18
Recognition of neighborhood involvement, etc. 310, 14, 35
Physical environment indicators
Number of medical facilities 41,7,8, 33
Number of educational facilities 113
Number of retail stores 17
Percentage of municipal roads paved 17

* Study 1D is based on Appendix 1

B. Summary of research results
The “(1) Studies examining health disparities among
regions” reported differences in health indicators among

regions, regardless of the type of health indicator

30

(subjective or objective health status, health behavior, or
health-related environment). Studies focusing on
changes in health indicators reported that prefectural

disparities in drinking habits tended to increase, while
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those in exercise habits tended to decrease [No. 2]. The
caries rate among 3-year-olds decreased annually in all
health centers in the prefecture, but the manner of de-
crease differed between health centers [No. 6]. These
findings indicate that changes in health indicators also
show regional differences.

In “(2) Studies Examining Related Indicators of
Health Disparities,” local environmental indicators af-
fecting health disparities differed not only by type of
health indicator, but also by gender. In a study that ex-
amined local environmental indicators affecting health
behaviors by gender, the percentage of adults who were
obese by prefecture was associated with the number of
private cars owned (positive) for both males and fe-
males, but was associated with the total unemployment
rate (positive) only for males and with the Gini coeffi-
cient (positive) and rate of university enrollment (nega-
tive) only for females [No. 12]

3.2. Social capital

Appendix 2 provides a summary of the 97 selected
studies. There were 4 papers published from 2000 to
2009 and 93 from 2010 to 2019.

A. Measurement index
(1) Social capital indicator

Social capital was measured using trust (local or gen-
eral trust), norms (reciprocity), networks (horizontal or
horizontal), or a combination of these items. Social cap-
ital has been categorized into: cognitive (trust and
norms) and structural (networks); and few studies have

examined the types of ties, such as cohesive-, bridging-,

and connected social capital. Not only did the content,
number, and combination of items measured vary from
study to study, but the scoring of social capital also dif-
fered not only in the content, number, and combination
of items measured, but also in the scoring methods and
criteria for judging results (cutoff values).

The scales (items) used in several studies as indica-
tors for measuring social capital in residential areas in-
cluded the social capital scale of the AGES (Aichi Ger-
ontological Evaluation Study) project ¥, the rural SC

survey form ¥, and the SC scale of Fujisawa et al.”

B. Health indicators

The subjective sense of health and depressive symp-
toms were the most frequently used health indicators.
Although the number of studies was small, some used
physical activity and exercise habits, eating habits, and
other health behaviors; and the incidence of lifestyle-re-
lated diseases (including dental and oral diseases) and
death as indicators.
C. Regional environmental indicators

Three studies measured the physical environment of
the residential area. These studies viewed the physical
environment as the social capital of the residential area
[Appendix 2: No. 5], and a place that fosters social cap-
ital [Appendix 2: No. 7].
D. Research content

The study design was mostly cross-sectional; how-
ever, 4 cohort studies were conducted. In addition, there
were three intervention and observational studies (Table

5).
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Table 5. Study design: social capital

N‘;tmugfgs‘)f Study 1D*
Observational studies 96
"""""""" Cohortstudies 4  21,28,5566
Cross-sectional studies 92 1-7,9-13, 15-20, 22-27, 29-35, 37-54, 56-65, 67-97
Intervention studies 3 8 14,36

* Study ID is based on Appendix 2

The majority of study participants were local resi- areas, or apartment complexes. Excluding studies tar-
dents (Table 6). Although most were adults (including geting local residents, studies were conducted on social
the elderly), some studies were conducted on students capital in workplaces targeting employed persons, and
(junior high school students and elementary school stu- studies on social capital evaluation status in the districts

dents). Some were limited to mountainous areas, rural where public health nurses work.

Table 6. Study participants: social capital

Number of -
studies Study 1D
Local residents 84
© Adults (including elderly) 4 1,25,6,8,9,11,13,15,16,19,21 ,26-28 ,31 ,33 ,36

,37,39 ,41-43 ,49 ,50 ,55 ,57 ,58 ,62 ,65 ,67 ,71 ,80 ,82
,85,87-89 ,91 ,92 ,97

elderly only 27 10, 12, 14, 20, 22, 23, 34, 38, 46, 53, 54, 56, 59, 60, 66,
68, 70, 73, 75, 76, 78, 8L, 83, 84, 86, 90, 95

Child's parent/guardian 12 4,25,35,40, 44, 45, 47,51, 64, 74,79,96

Junior high school students 2 7,32

Elementary school students 2 89,3

'''''''''''''''''''''''''''''''''''''''''''''''''' 9 24,29,30,43,61,6372,93,9%4

Public health nurse 6 3,17, 18, 48, 52, 77

* Study ID is based on Appendix 2

The studies were broadly divided into two categories studies examining the relationship between social capi-
(Table 7): (1) studies examining the relationship be- tal and environmental indicators.

tween social capital and health indicators, and (2)
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Table 7. Study category: social capital

Number of studies

Study ID*

(1) studies examining the relationship between social 70
capital and health indicators

1-6, 8-14, 16, 18-22, 25-27, 29-36, 38, 39, 42, 45-51,
58, 60-63, 65-67, 70-76, 78, 80, 81, 83-85, 87-91, 93,
95-97

(2) studies examining the relationship between social 41
capital and environmental indicators

7,10, 14, 15, 17, 23, 24, 28-31, 34, 37, 38, 40, 41, 43,
44, 51-55, 57, 59, 60, 63-66, 68-70, 77, 79, 82, 84, 86,
92-94

* Study ID is based on Appendix 2

Many studies used social capital, health, and other regional indicators (regional level), or including both in-

measurements as individual indicators in their analyses dividual and regional indicators (multilevel)(Table 8).

(individual level), with fewer studies analyzing them as

Table 8. Study level: social capital

Number of studies

Study ID*

Individual level 81 1, 4, 6-9, 11-16, 18-26, 28-35, 37-56, 58, 61-67, 70-73,
75-86, 88-94, 97

Regioné-l- level 12 2,

3,5, 10, 17, 27, 57, 59, 68, 69, 74, 87

Multilevel 4 36, 60, 95, 96

* Study ID is based on Appendix 2

3.3. Relationship between social capital, health and (Table 9). With the exception of one cohort study [Ap-

community environmental indicators in the region pendix 2: No. 66] and two intervention studies [Appen-

From the 97 studies reviewed in this study, 62 studies dix 2: Nos. 14, 36], the study designs were all cross-

examined the relationship between social capital, health,  sectional.

and community environmental indicators across regions

Table 9. Relationship between social capital, health and community environmental indicators in the region

Number of studies

Study ID*

2,5,7,13, 14, 16, 19, 20, 22, 25, 26, 31, 34-36, 42, 45-
47, 50, 51, 58, 60, 62, 63, 65-67, 70, 71, 73-76, 78, 81,
83, 84, 87, 88, 90, 95, 96

(1) Relationship between social capital and health 43
indicators
-(2) Relationship between social capital and 30

community environmental indicators

7,14, 15, 17, 23, 27, 31, 34, 37, 40, 43, 44, 51-54, 57,
59, 60, 63-66, 68-70, 82, 84, 86, 92

* Study ID is based on Appendix 2
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4. Discussion

Studies on health disparities were broadly divided
into those examining health disparities among regions
and related indicators of health disparities. The most
commonly used health indicators of disparities were dis-
ease prevalence (dental and oral status, death, etc.) and
health behaviors (daily living behaviors, health check-
ups, etc.). In terms of relevant indicators of health dis-
parities, many studies used a number of socioeconomic
indicators, whereas few studies included local physical
environment indicators to examine their association
with health disparities. Although health disparities are
expected to be influenced by the physical environment
and local socioeconomic factors, few studies have ex-
amined its association with these indicators. Physical
environment is an environmental factor open to modifi-
cation and intervention. Clarification of the association
between such factors and health disparities can lead to
measures to reduce health disparities. Future research
should focus on the physical environment as it affects
health disparities.

Studies on social capital were broadly classified into
those that examined the relationship between social cap-
ital and health indicators, and social capital and commu-
nity environmental indicators. This was because social
capital had no unified definition, and was selected ac-
cording to the characteristics of the target area and -pop-
ulation, purpose of the study, and survey method.

Social capital was measured in the area of residence,
primarily for adults and the elderly living in the com-
munity. However, places where people live and work
are not limited to their residential areas. Social capital is

formed in each place of activity, such as work, school,
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and social activities (hobbies, volunteer work, etc.). It
may be necessary to broaden the scope of social capital
studies by evaluating it in each place of activity, not lim-
ited to the area of residence, and by asking which place
of social capital has an impact on health when multiple
places of social capital are formed. Additionally, if mul-
tiple social capital is formed, it may be necessary to ex-
pand the scope of social capital consideration.

Several studies have reported that the impact of social
capital on health differs across regions and by gender,
regardless of the health indicator used, and that interac-
tion effects were observed. Some studies also reported
the possibility of different effects (atomistic error) be-
tween social capital at the individual and regional lev-
els®. Most domestic studies on social capital have ex-
amined it as an individual indicator. However, it is nec-
essary to distinguish between the individual and re-
gional levels”. Further research is needed to clarify the
impact of both individual and regional social capital on
health.

In addition to studies that used physical environment
indicators as relevant indicators of health disparities,
few studies have examined the association between so-
cial capital and local environmental indicators. In stud-
ies that examined the relationship between social capital
and the physical environment of a residential area, the
latter was considered as one component of social capi-
tal®, and as a place that fosters social capital®. The
physical environment of a residential area cannot be
separated from the social environment represented by
social capital, and both are considered important envi-
ronmental factors influencing physical and mental

health. There are insufficient studies that examine the
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impact of both the physical and social environments of
a community on health and health disparities, and fur-

ther research on these issues is needed in the future.

5. Conclusion

This study aimed to understand the current state of
health disparities and social capital research in Japan,
particularly focusing on regional differences, through an
exhaustive literature review. Studies on health dispari-
ties were broadly classified into those that examined
health disparities among regions and indicators related
to such disparities. Studies on social capital were
roughly divided into those that examined the relation-
ship between social capital and health indicators, and
social capital and local environmental indicators. Most
studies were cross-sectional; cohort or intervention
studies were rare. Few studies used physical environ-
ment indicators as relevant indicators of health inequal-
ities, and few examined the association between social

capital and community environment indicators.
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Appendix 1.

Health disparity / regional disparity: Japan, 2000-2019

No. Authors Year Title Journal Volume Issue Pages
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Appendix 2.

Social capital: Japan, 2000-2019
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Abstract

The core philosophical issue of explainable artificial intelligence (XAl) is the philosophical implication and clarifying
the meaning of the term explanation. We call the process of connecting the cognitive suspension that exists between
artificial intelligence (Al) and humans individually “explanation.” If, through explanation, an Al is recognized as a
moral agency, then and only then is the Al allowed to act in a way that satisfies the person as an XAl. Als and humans
have different operating systems to begin with. However, the condition that an Al is a moral actor, which equals a
decision maker, is crucial for the Al to be recognized as an XAl. Furthermore, an XAl as a moral actor eliminates the
paradox of infinite regress of explanations in the XAl argument. As an aid to this understanding, we examine the
requirements for the social implementation of XAl, using the ethically interesting case of triage as a starting point.
Then, we highlight the practical/philosophical paradox that cannot be resolved: can XAl create a story for explana-

tion? We also discuss the trade-off between “accuracy” and “humanity” provide further topics for future research.

Keywords: explainable artificial intelligence, Al, philosophy, moral agency

1. Introduction

News of computers that use artificial intelligence (Al)
technology, such as Alpha GO, defeating humans in
games has been capturing much attention. However, the
following considerations are also true: What if the Al
suddenly played a Go stone in the corner in its first
move? Questions such as, “Why did it make such an un-
orthodox move? There must be some secret, but we have
no idea what it is...,” would abound.

Nevertheless, Alpha GO could provide answers to
those questions. For example, Alpha GO may show that

this type of move is the most efficient way to beat the

opponent by scoring the next predicted move. Certainly,
the scoring must be within the range of human under-
standing to constitute an explanation. According to Ha-
gras [1], the development of explainable artificial intel-
ligence (XAI) progresses through three main methodol-
ogies: 1) deep learning; 2) interpretive models that in-
corporate causality; and 3) deductive methods that make
black-box models immediately explainable.

The explanatory potential of Al contributes to the ad-
vancement of science. An example is the elucidation of
protein structures in biochemistry and physical chemis-

try: the structure of a protein, which can be formed from

1 Department of Philosophy, Tohoku University Graduate School of Arts and Letters,
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2 Department of Biomedical Ethics, University of Tokyo Faculty of Medicine
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20 different amino acids, has been predicted and contin-
uously updated using deep learning. However, when an
evolutionary interpretation of that structure is required,
the black-box nature of Al provides no answer; the Al
merely presents a random catalog of protein structures.
Undoubtedly, a better understanding of protein structure
can be achieved through coevolutionary and interpretive
explanations [2] in the same family of protein structures
than through a mere catalog. Moreover, in 2022, Deep-
Mind, an Al research company, announced that deep
learning has revealed nearly all structure types that pro-
teins can theoretically take (https://alphafold.ebi.ac.uk).
A database of more than 200 million of these proteins
has been made available to the public at no cost, and if
the abovementioned explanations were added, research

would accelerate further.

2. Who Is Explaining, to Whom, and How ?

There is a growing demand for XAl that can provide
explanations. The term folk psychological XAl might
also be applied here because it is the words and symbols
used by humans that persuade humans. Thus, we use
XAl to refer to technology that can be explained and
understood in human language [3]. Importantly, such
XAl also has significant implications for social theories
of science and technology (e.g., [4]), and it will provide
benefits as Al technology advances. Its advantages
should be fully exploited in fields including medicine,
disaster response, sports, agriculture, and bioscience.

As illustrated earlier, human lives may one day be in
the hands of XAl, especially with the use of big data,
which continues to attract attention. Although still in the
trial stages, the application of XAl to medical big data

and the elaboration of its procedures of clinical trials are

48

remarkable. An example is the monitoring of the rela-
tionship between diagnosis, medication, and the pa-
tient's daily life in psychiatry. It has been reported that
in psychiatry (especially in the diagnosis and subse-
guent treatment of schizophrenic patients), treatment ac-
cording to situational judgment based on outpatient re-
ports has limits [5].

Therefore, moderation theory is the general response
to the “who does it, toward whom, and in what manner,”
that is, “the appropriate XAl (and its analyst), to the ap-
propriate person, in an appropriate manner.” However,
the question as to who will make the clinical decision
(especially end-of-life decisions) remains open. Fur-
thermore, “why” generates another level of “because,”
and that “because” generates another “because,” with-
out even making philosophy of action. In this infinite
regress, another very important problem system is
where to break the chain of reasons in a humanly under-
standable way [6].

Therefore, let us consider two contexts with easy to
analyze but ones we rarely pay attention to them. The
former example is related to human emotion, and the
latter is related to degrees of explanations.

The first is related to medical clinical practice. We
will list typical diseases (but unrealistic in the actual
medical practice), but please assume that the following
description of the nature of the disease is the correct one

derived by XAl.

Ms. A has breast cancer and continues to receive outpa-
tient care but is at a crossroads. According to medical Al,
although mastectomy reduces the risk of death (a higher
5-year survival probability), profiling (Al analysis) of

Ms. A’s constitution and genes shows that 7 or 8 years
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after the resection, she is very likely to develop liver
cancer (for an unknown reason). The probability of liver
cancer is very high 7 to 8 years after the resection (for
an unknown reason). Conversely, treatment with breast
conservation has a lower 5-year survival probability
than resection but a very low chance of liver cancer. XAl
has made the decision that mastectomy is the best option

because she must survive first.

How should the XAl be evaluated for making such a
decision? The most appropriate explanation may be that
the patient needs to survive first. Most patients would
probably agree with this explanation. If XAl and Al pro-
pose the same rationale for mastectomy, what is the dif-
ference that XAl makes with respect to Al? It is, after
all, “Ms. A’s narrative” that is necessary for an “ade-
guate explanation,” even if the same conclusion is
reached. Certainly, there is an upper limit to the amount
of data that can be input for this task (implementation of
Mr. A’s narrative into the Al), so it is important how
much data is input. However, we must ask what is meant
by the term “show of skill?”

Here, we would like to introduce a distinction be-
tween “heavy XAI” and “light XAl.” A heavy XAl is an
Al based on a dataset of information that corresponds to
the formation of Ms. A’s narrative by collecting as much
information about Ms. A as possible. A light XAl, by
contrast, is used when Ms. A's narrative is not necessary.
The triage problem addressed in the next section will
apply light XAl

However, there are many situations in which a light
XAl will deal with “heavy” decisions and the presenta-
tion of reasons for those decisions. The problem of tri-

age is that a light XAl must make decisions from a small

dataset that leads to life-and-death issues, which have
been primarily addressed by bioethics. A light XAl, pre-
cisely because it is light, forces the reconsideration of
the much-discussed catchphrase of bioethics at the time
of its emergence. That is, with Al, we will "decide who
dies and who lives.”

The second context is the explanation of a phenome-
non of a familiar word, “burning.” Why do flames burn
in the way they burn: in some places with a blue-like
color, in some places with a slightly reddish color, in
some places without water, sometimes in an orderly
manner, and sometimes as a disordered flame? This
“why” of the phenomenon of combustion is explained
late in the education process, usually in high school (of-
ten, in the senior year in high school). Furthermore, we
cannot explain the phenomenon of combustion with
mathematical or chemical formulas. To explain it, an un-
derstanding of the concept of energy and of chemical
equations of dozens of steps is necessary. If XAl tried to
explain turbulent conflagration [7], many people would
not care. Furthermore, it could be even said that no ex-
planation is necessary, except for engineers, because so-
ciety operates without an explanation. It might be said
that XAl is the one that provides the necessary explana-

tion for theoretical and practical parties in this way.

3. Should We Follow Al Triage Decisions?

In this section, we consider triage, which focuses on
lifesaving situations, as the topic of discussion. Usually,
triage refers to a series of medical actions in large-scale
emergency medical care settings, such as in the event of
a disaster, in which treatment priorities are determined
by assigning a color code to each patient (e.g., black

marks are placed on patients who are unlikely to
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survive). In such a setting, what type of triage algorithm
should be followed? In the first place, what is the philo-
sophical and practical difference between light XAl and
heavy XAl in triage? Is it merely “degrees of explana-
tions?”

In Section 2, we proposed that it is the decision mak-
er's narrative that determines the lightness of the XAl;
in XAl triage, there is a short time for decision-making.
It is important to note that the shortness of time to decide
is not incompatible with the need for extensive and “de-
liberative” explanations. That is an algorithmic version
of cognitive System 1 and System 2 we human have. If
possible, as much of the patient's background as possi-
ble should be known; otherwise, the very fact that the
patient's life was not saved because of a “hasty” decision
made by the Al can be perceived as a defeat for the XAl
by the disaster whether the decisions made are by light
XAl or heavy XAl.

Even more troubling is the fact that most people will
ignore the justification for “triage due to lack of infor-
mation” as described above [8]. The autonomy of XAl
(the power of XAl in this area will only grow stronger)
is now eroding the proposition that "the final judgment
of general responsibility and rational justification is usu-
ally reserved solely for humans [9]. Furthermore, XAl
explanations contain sufficient content to raise the so-
cial question of who is really making the decisions? Hu-
mans should fill in the eroded (gapped) propositions
with a variety of rationalizations (this very task is expla-
nation), but how humans, not XAl, will fill in the gaps
will be a challenge for the future. At the very least an
algorithm in Al should be implemented that explains
which information is necessary and sufficient for an ex-

planation in a short temporal time window. Why did you
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mention information b instead of information a as the
reason for the action? Therein lies the black-box prob-

lem of XAl

4. Triage, Utilitarianism, and XAl as Moral Agent

At the root of triage is saving lives and differentiation
based on utilitarianism. However, do medical practi-
tioners trust medical Al or XAl enough to differentiate
patients [10]? A trustworthy Al can save many lives on
a utilitarian basis and must be mentioned with XAl [11].
Al agents (robots) are often considered personalities
that can be trusted and are moral actors in some contexts
[9]; chatbots are a good example of this [12]. If chatbots
are accepted as moral agents, a type of intimacy must be
assumed [13,14] that includes laughing at each other,
being sad, and logically convincing each other. The
chatbot's feelings are considered and predicted to estab-
lish a conversation with it. Moreover, it can be called a
hypothesized person or a hypothesized moral agency.
These relationships are referred to as a new theory of
mind for human-Al [15].

However, it would be difficult to agree with the con-
clusion that the XAl is also a moral actor from the dis-
cussion of intimacy, which is accepted to a certain ex-
tent, and an epistemological gap exists [16]. Consider,
for example, a human being who keeps kicking a robot
that seems to be working with a certain purpose (usually
walking). The robot is given a certain degree of assumed
personhood because humans “feel sorry” for the
“abused” robot. However, since it is not expected that
the robot will proactively act or take revenge on the per-
son who kicked it in a way different from violence to the
real humans, it would not easy necessarily to say that

the robot is a moral agent. (See the following article by
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Reuters. https://www.reuters.com/video/watch/idRCVO0696E. )
It would also be informative, both in developmental
psychology and in XAl research, to observe how babies

or apes react when shown videos similar to this one. To

further the argument, intimacy is what XAl should learn.

A distinction needs to be made whether intimacy refers
simply to a friendship or is more rooted in a sexual re-
lationship [17,18]. If the epistemological gap can be
filled, then the explanation of the XAl will be exactly
the explanation we seek from the XAl.

The next exploration focuses on the black-box nature
of XALI: if XAl explanations are pragmatically familiar
to society, is it necessary to dismantle the black box?
Conversely, is it necessary to clarify at what point in the
chain of reasoning the XAl in question used “because”
[19]? In the next section, we argue that the black box of
XAl is by no means a Searle-style black box [20] but
that to make the infinite regress of reasons unquestion-
able in a black box is to violate the autonomy required

of XAl

5. Autonomy from the Perspective of XAl: Various

XAl and Conditions for Social Demand

The concept of black box (i.e., we cannot understand
and check every function or algorithm in Al therefore
there is no transparency about the processing for the put-
puts) , can be likened to the fact that a computer can
manipulated without the knowledge of how CPUs and
semiconductors work; it is a function to describe a func-
tion. This is not to refute functionalism but to merely
show that the “Chinese room” argument [20] is no
longer keeping up with the development of XAl.

Autonomy is not a philosophical or ethical argument

but rather, political one because it undermine autonomy

itself, especially when it comes to human’s nature argu-
ment, but simply refers to the ability of XAl to produce
out-puts in response to its surroundings; the outputs ap-
pear to be calculated from the computability domain in
computer science.

In sum, It is worth noting that XAl provides explana-
tions in different ways depending on the explanatory
method or the rules applied to the input data [21,22].

We will attempt to position XAl based on these “lim-
itations.” By saying “limitations”, we indicate the levels
of input and following limited typical levels of outputs.
Let us begin by applying XAl to a Chinese room in the
Searle style. We do not follow this thought experiment
from its foundation, but the unchanging assumption is
that the people in the room do not understand Chinese
at all. This is equivalent to someone who wants to use a
spreadsheet but knows nothing about the basics of pro-
gramming or computer “grammar.” The Chinese input
into the room is output as Chinese (whatever the in-
put/output is, the person in the room will not recognize
it as Chinese) according to a vast manual. The person in
the room becomes a Chinese speaker based on igno-
rance. Now, let us show with an example that the series
of operations performed in the "traditional room" are

powerless against the input of value-added sentences.

Does Mr. Aweigh more than 60 kg? (Input, Chinese) (1)
Manual treatment of persons in the room (2)

Yes, Mr. A weighs 65 kg (output, Chinese) 3)

The exchange in (1) through (3) is a question of fact,
and the number of steps in the inference is one. If this
"one-shot™ (input-processing-output once-only) factual

question is a factual question, then the Chinese room
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argument seems to be valid. The person in the room fol-
lows the Chinese rulebook and produces an output.
However, what if further value-laden questions and dis-

cussion (inputs and outputus) follows?

Is Mr. A's weight appropriate for a 40-year old?
(Input, Chinese) 1"
Manual treatment of persons in a room 2"
Yes, 40-year old Mr. A weighs the right amount
(output and Chinese) 3"
Do you like Mr. A with the right weight?

(Input) 4)
The conversation ends here because it is beyond the
range of responses that can be output by the Al.  (57)
Why do you like/dislike Mr. A? (Input) (69

(the conversation also ends here)

As described above, since the Chinese room does not
have preferences, it cannot answer value-added ques-
tions (i.e., value-laden questions or moral questions),
such as "Do you like Mr. A?” More importantly, value-
added decision-making requires the implementation of
self.

If the XAl could answer subjective, respondent-spe-
cific questions in a retestable and reproducable manner,
that would be a great progress for XAl research field. In
the "Moral Turing Test” [23], XAl must implement a
preference for someone (or something), and there are
many questions that cannot be answered without a pref-
erence. However, that is the same as analyzing the sci-
ence of someone’s arbitrary intentions and empathic
abilities to self and the consequences of their decisions
[22,23].

We must also mention the relationship between
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autonomy and the Chinese language room. Al autonomy

can be conceptually divided into two categories:

(5-1) Inherent in the Al (attributed to some person's self,
including fictitious).
(5-2) Epistemological, as defined by the human observ-

ing the Al.

Note that (5-1) is intrinsic, such as preferences men-
tioned earlier, and autonomy (5-2) is defined by the hu-
man who observes it. XAl performs the decision content
of decision-making (autonomy (5-1)), and for the as-
sessment of epistemological autonomy, it is necessary
to understand the process of decision-making (process
of understanding) (5-2). Given that XAl is formed by a
large number of modules, the process of understanding
the process is dispersed and expressed at various levels.

However, two problems emerge as follows:

(a) The problem of formulating a theoretical coping pol-
icy for the "infinite regress of explanations of expla-
nations of explanations of explanations...”" between
modules of XAl.

(b) The practical question of how and to what extent
those who observe the process of breakdown of the
decision-making by XAl must request a breakdown

(the problem of arbitrary stops).

From these considerations and thought experiments,
a conceptual framework for conducting the preliminary
experiment aforementioned is needed. For example, the
issue of reproducibility requires consideration: when
looking at the response of XAl at times t1 and t2, other

conditions being equal, the response obtained should be
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the same. However, the paradox here is as follows: when
humans reason and make decisions at times t1 and t2,
the final responses may differ in the reasoning process.
This is linked to "humanness," “fluctuations [24-26],”
and “perturbations [27],” which we discuss below.
However, if XAl does not make identical decisions at t1
and t2, that is, if reproducibility is not ensured, social
implementation will be difficult. Imagine that an inno-
cent suspect in a certain case is waiting for the sentence
to be handed down. Then, along comes an "ambiguous
(human-like)” XAl. As for a defendant, (S)he will think
the sentence is not fair and unlucky. There is a possibil-
ity that the suspect’s life was determined by physical
fluctuations (or perturbation). Still, the sentence is liter-
ally beautifully laid out and logical by a plausible expla-
nation.

Again, the explanation in the Chinese room thought
experiment is the primary role of the XAl accompany-
ing the Al (the person in the room). Even if that XAl has
a learning function, its ability to use its knowledge to
make social decisions depends on the physical fluctua-
tions of the XAIl, which mimics human cognition.
Knowledge and the representation of knowledge are not
always in the mind of the individual [28]. The individual
here is a human being, but this paper assumes that XAl
also makes such representations of knowledge and pre-
dicts the associated effects on its surroundings. When
value-added questions were asked, it was confirmed that
it is the interrelationship between the multilayered con-
sequences and reasons for each output that matters.
However, it cannot be left to XAl with its probabilistic
fluctuations to make decisions that affect a person’s life.
However, have there not been attempts to implement

XA in such situations?

Moreover, these interrelationships run through the
narratives that are input into the XAl. In Section 2 we
introduced and distinguished between heavy and light
XAl. Heavy XAl performed narrative exchange at the
output-input layer and layered them as much as possible.
Thus, difficulties appear when XAl makes its character-
istic reason rise from those layers. The information ob-
tained is very important, but its cost is enormous. Fur-
thermore, the more complex the layered network in the
implemented XAl, the more possibility—or contin-
gency—is involved in social decisions. The more com-
plex the network of layers in XAl, which requires social
implementation, the more possibility in social decision-
making, making social implementation difficult. This is

the paradox in the social implementation of XAl.

6. Toward Social Implementation of XAl: Arbitrari-
ness and Anthropocentrism
To address the paradox in the social implementation
of XA, we argue that it is useful to introduce arbitrari-
ness and anthropocentrism into XAl. First, arbitrariness

of XAl implies that

according to the algorithm, the data is decoded to the
point where it is human-interpretable, resulting in an
“arbitrary suspension” of explanation on the part of the

human.

Second, introducing anthropocentrism into XAl
would modify the paradox in the social implementation
of XAl. In this paper, XAl has been positioned initially
as a so-called Al, an agent based on deep learning. Its
algorithms, however, turn it into an agent that empha-

sizes a very human, qualia-like element that also makes
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mistakes in its explanatory reasoning. For example, in
explaining why music is played in a palliative care de-
partment, the agent (XAl) is human, and the way it ex-
plains is also recognized as human. Moreover, the pre-
sent generation, when con-fronting the XAl, want such
an explanation. However, if people ask themselves
whether they would use or trust such XAl in practice,
the answer is no, especially in causal explanations [29].
It would be agreeable to have an XAl that is human-like
in its explanations, that provides a straight-forward an-
swer, and that is accurate. However, there is a trade-off
between humanity and accuracy as the goal of XAl.
This may lead to the question, “Does XAl have to be
human?” From the discussion in Sections 1 and 2, we
con-firm that XAl (in this paper) aims to answer diffi-
cult questions in everyday language. According to our
position in this paper, in between the "human™ agent and
the "Al-like" (i.e., black box) agent is algorithmic bias,
discrimination, and dogmatism; humans know that
those are morally wrong. It is also an important mission
to objectify discrimination by Al from a social psycho-
logical perspective and to evaluate the appropriate "dis-
tance™ between humans and XAl in databases. How can
such an appropriate distance be achieved? We cannot
reconcile humanity and accuracy, as dis-cussed, if we
(rightly) side with either side. However, as long as peo-
ple remain human (and are forced to shoulder the human
in a human-centric society), the object of XAl is to be
human. The more it has its own story/plot, the more
credibility (trustworthy or not) it will gain. Moreover,
we are compelled to shoulder XAl with anthropocen-
trism (i.e., human-centric society) [30]. In other words,
humans have an innate nature to give XAl a narrative

(we henceforth call this the “story sufficiency theory™).
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There is no doubt that this is an issue worthy of consid-
eration in the philosophy of XAl. In the story suffi-
ciency theory, stories and plots that do not require ex-
planation are also considered. For example, it may be
concluded that in a large rectangle, a triangular figure
appears to be chasing a round figure, and that, from a
cognitive science point of view, even an infant would
perceive a story/plot. A cognitive-philosophical per-
spective on chatbots may answer this question (see Mi-
zukami [31] for details). We agree with Mizukami but
believe that it is important to separate storytelling/plot-
ting from moral agency: there will be occasions when it
is necessary to think of chatbots or human-centric XAl
in the context of storytelling/plotting without moral
agency.

Worse, the story sufficiency theory makes the level of
explanatory content of XAl and its prediction increas-
ingly difficult. Stories/plots are unnecessary in medical
practice, for example, where tumor detection is para-
mount. Conversely, in cognitive science, storytelling is
the primary task of XAl because the decision-making
process is central in the famous "Sally and Anne” exper-
iment [32].

If the above assumptions are appropriate, there are
three issues to be concerned about. First, XAl will have
to be individualized (division of labor), and if tailor-
made XAl [33] is not realized, the problem that under-
lies this pa-per—social implementation of XAl—is not
plausible because the implementation of general (uni-
versal) XAl is virtually impossible. Second, the individ-
ualized division of labor will be difficult to achieve: it
will require individually tailor-made profiling of the in-
finite number of profiles in XAl's addressees, and ulti-

mately XAl will become "too heavy”. Accompanying
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that, a problem of cost would appear. Finally, the ulti-
mate goal of XAl is to help people (and patients) tell
their own stories and use them in treatment and educa-
tion, or in other words, to help them create narratives.
Thus, the direction of the explanation is reversed. The
following question must now be answered: "Can multi-
ple moral agents in an XAl be simultaneously account-

able for both events and cognitions?”

7. Conclusion

This paper takes the naivest position of XAl (a posi-
tion that is surrounded by many exceptions but is still
worth considering) and, after obtaining two paradoxes
from the literature survey about its feasibility, discusses
new findings about the direction of explanation. An XAl
is arbitrary and objective at the same time (heavy/light
XAl and subjective arbitrariness). It also simultaneously
seeks two directions, from cognitive understanding to
event understanding and from event understanding to
cognitive understanding, depending on the state of the
explainer (related to the story sufficiency theory). To re-
solve this paradox, or to say that it is not a paradox, we
need professionals who are well-versed in fields such as
computer mathematics, logic, and ethics, and, lay per-
sons who intuitively confirm the reproducibility of
XALI’s decisions and judge that XAl is trustworthy.
Therefore, open science and interdisciplinary research

are required.
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From the age of 15, | moved my academic base to the
United States, and received a U.S.-version of the medi-
cal education, which is pretty different from that of Ja-
pan, and this life experience broadened my academic
perspective and helped me grow my humanity. The big-
gest difference between the Japanese medical education
system and the U.S. medical education system is that in
Japan, at the young age of 18, you decide to pursue a
specific occupation, such as a doctor or nurse, etc, al-
ready. While making a decision to live in a special med-
ical field - even with little experience in life, and with
very little medical knowledge - should be respected, it
also is a major weakness of Japanese medical education
system.

There are three major differences and characteristics
of the U.S. medical education system, compared to the
Japanese system: (1) medical experiences gained at an
early academic stage, (2) “screening off” culture which
is unique to the U.S., and (3) patient-centered medical
systems that is built close to medical professionals. The
education system is based on the culture, history, and
needs of each country and region, so | can't say that this
specific system is better than this system. However, in
this paper, I would like to introduce the uniqueness of
the U.S. medical education system that | have experi-
enced, and which | thought my country should absorb.

In my case, | attended pre-medicine schools for both

Sakurako Ichinohe *

high school and university, so during my high school
years, | had the opportunity to take anatomy and physi-
ology classes, to experience the actual medical field,
and to have lectures from medical professionals on daily
basis. In this first stage, high school students - who still
have a high degree of flexibility - experience actual
medical settings through shadowing to simulation expe-
riences, they themselves learn whether or not they have
the ability to study medicine and health care in the first
place. Students who want to pursue medicine can
choose classes such as Anatomy & Physiology (A+P),
AP Biology, AP Chemistry, and AP Physics in high
school to cover science subjects at the university level.
At the same time, we will perform a series of dissections
from fish to humans. In the United States, medical sum-
mer camps for high school students aiming to pursue a
career in medicine are also common, where you can
learn techniques of suturing and of some simple proce-
dures, such as intubation, blood drawing, etc.

Also, “screening off” culture is also unique to the U.S.
This “screening off” is not just about teachers’ evalua-
tions on your grades, but it is a stage where students de-
cide their own lives ; students will evaluate themselves
to see if they are capable of facing the field of medicine.
Students are questioned what ethics they should have as
health professionals in the process of learning various

medical cases through medical ethics classes and
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through medical programmes. Students aged 15-16 usu-
ally do not have a solid reason on why they want to pur-
sue medicine. While strengthening their own potential,
students will grow to be able to set goals as medical pro-
fessionals, and what they want to change, what they
want to achieve. During this process, many students
leave pre-medicine, because they realize that they want
to change medicine from a different angle. In fact, only
1/100 student from my grade graduated the pre-medi-
cine programme to take MCAT exam.

With this U.S. medical education system starting
from high school, each student deeply faces themselves,
and by the time they complete pre-medicine, only the
students with ethics, self-awareness and responsibility,
and resolute determination will be left. During the pre-
medicine period of approximately eight years, which is
a system that allows students to learn in depth and detail
not only about the patient-centered medical care, but
also about the way to protect the medical professionals
themselves. The idea of patient-centered health care is a
goal that has been set all over the world, but it has not
yet been achieved in the reality. In order to achieve this
patient-centered health care, | believe that the first thing
medical professionals should do is to thoroughly estab-
lish a system to support the mental health of ourselves.
Medical professionals in any country should keep in
mind that our mission is to create patient-centered
health care that can only be built by standing close to
and by medical professionals.

I think that Japanese medical students have over-
whelmingly few opportunities to learn about the diffi-
culties of health care, such as mental conflicts that arise
when we go through hardships with the patients, or even

about the euphoric joy you can experience when you try
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to save the patients by holding hands and exchanging
words. Providing equal and better medical education to
every student all around the world, including Japan, will
surely not come soon and it should take a while to bring
the level of the Japanese medical education - starting
from high school - up to some point, but I wish my paper
would be able to tell each medical student who reads
this that good medicine not only should be patient-cen-
tered, but also should be considerate of medical profes-

sions as well.
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