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Model core curriculum for Medical
Education (Revised version, March 2011)

Human body and ionizing radiation,
electromagnetic wave and ultrasonic

General goal Learn the basic knowledge on
ionizing radiation and radioisotopes in
order to understand their effect on human
body and for practical application.

Goals and objectives: to be able to explain
1) the basic characters of radiation; kinds, properties,
ways of measurement and their units.

2) the effect of radiation to human, including fetus,
and their characters; the effect of acute and
chronic irradiation.

3) the difference of radiation sensitivity among normal
tissues/organs.

4) the effect on genes and cells, including the
mechanisms of cell death signaling, as well as
the damage to partial and whole body.

Disease caused by physical and chemical
factors

Goals and objectives: to be able to explain

4 the factors of radiation cause the damage and its
remedy

Radiological Diagnosis and
Radiation Therapy

General goal Learn the basic knowledge on
radiological diagnosis and radiation
therapy

Goals and objectives: to be able to explain

1) the principles of radiological diagnosis: X-ray, CT,
MRI and nuclear medicine.

2) the principles of radiological diagnosis

3) the principles of radiation therapy and list up some
examples.

4) side effects and dameges resulting from
radiological diagnosis and radiation therapy.

5) radiation protection and safety control of radiation
*6) radiation therapy with contrast agents

*: optional subject

4 Main points in revision: N
Focus on biological effect
Addition of radiation damage
Radiation protection (Health risk

\__control) -




Education on Fundamentals of Radiology -
Present and Future of Medical Education

Future planning committee of Japanese Radiation Research Society
performed the questionnaire survey, for which mainly medical schools were
targeted, about the current state of education on radiation during the period
of 2004 and 2005.

In the result,

(1) there is a difference in hours for education on radiation between medical
schools with and without department or division of radiation biology or
radiation-related field.

(2) hours for education on radiation in nursing course were very limited
among the co-medical courses.

After the disaster of nuclear accident at Fukushima No. 1 Nuclear Power
Plant of TEPCO, some improvement has been found about the state of

education on radiation ri sk at me d i



Results of the nation-wide guestionnaire
survey of current state of the basic
education on radiation at medical schools

The committee for future planning
(Chair: Dr. Takashi Kondo)
Japanese Radiation Research Society
2004 ¥ 2005



Background and purpose of the nation-
wide guestionnaire survey

One of the purpose of radiation research is to understand
the biological effects of radiation exposure to human, the
molecular mechanisms of biological response in organisms,
and their safe application for medical and industrial use.

In order to know the current state of education on
fundamentals of radiology including radiation biology, at
medical schools as well as at different co-medical courses in
Japanese Universities, we performed the nation-wide
guestionnaire survey, during the period of 2004 and 2005.



Questions

—> School hours and number of teaching staffs

Education period and its evaluation timing

About model core curricurum

Impression of basic radiology for medical
education

About textbook for radiation biology

Opinion with regard to the article published
In Lancet

About Japanese Society of Radiation
Research

Others



Questionnaire survey and its recovery
(conducted in the year of 2004)

A. Medical schools with a department of radiation biology or its related
field 10/10, recovery rate: 100%)
Tohoku Univ., Univ. of Tokyo, Toyama Medical and Pharmaceutical
Univ., Fukui Univ., Shiga Medical Univ., Kyoto Univ., Osaka Univ.,
Kyushu Univ., Univ. of Occupational Medicine, Nara Medical Univ.

B. Medical schools without a department of radiation biology or its related
field 9/10, recovery rate: 90%)
Sapporo Medical Univ., Hirosaki Univ., Niigata Univ., Gunma Univ.,

Nagoya Municipal Univ., Kinki Univ., Okayama Univ.

C. Univ. institutes, dental schools, pharmacy courses, nursing courses,

radiological science coursel0/11, recovery rate: 91%)

Res. Inst. of Radiat. Med., Hiroshima Univ., Atomic Bomb Disease Inst.,
Nagasaki Univ., Oita Univ. Nursing and Health Sci., Toyama MP Univ.,
Ibaraki Prefectural Univ. of Health Sci., Univ. of Tokushima School of
Medicine Health Sci. course, Pharmaceutical Sci. course, Kyushu Univ., Dental
School, Kyushu University., Dental School, Tokyo Medical and Dental Univ.



School hours for Fundamentals of Radiology
at Medical Schools

/70

. : Average

. : Minimum

. : Maximum

A B

A: Medical schools with Dept. of Radiat. Biol. or related field, including
Hiroshima Univ. and Nagasaki Univ. those two have affiliated Res. Inst.

B: Medical schools without Dept. of Radiat. Biol. or its related field



Distribution of medical schools with a department or
division of radiation biology and its related field

(professor position) 9 Universities (2005)
-> 7 medical schools (2013)

The department of -
radiation biology and
its related field at
medical schools
e : Professor
position (+)
A . Professor
position (-)
@ : Research
Institute with P
Professor P
positions ‘




Model core curriculum for Medical
Education (Revised version, March 2011)

Human body and ionizing radiation,
electromagnetic wave and ultrasonic

General goal Learn the basic knowledge on
ionizing radiation and radioisotopes in
order to understand their effect on human
body and for practical application.

Goals and objectives: to be able to explain
1) the basic characters of radiation; kinds, properties,
ways of measurement and their units.

2) the effect of radiation to human, including fetus,
and their characters; the effect of acute and
chronic irradiation.

3) the difference of radiation sensitivity among normal
tissues/organs.

4) the effect on genes and cells, including the
mechanisms of cell death signaling, as well as
the damage to partial and whole body.

Disease caused by physical and chemical
factors

Goals and objectives: to be able to explain

4 the factors of radiation cause the damage and its
remedy

Radiological Diagnosis and
Radiation Therapy

General goal Learn the basic knowledge on
radiological diagnosis and radiation
therapy

Goals and objectives: to be able to explain

1) the principles of radiological diagnosis: X-ray, CT,
MRI and nuclear medicine.

2) the principles of radiological diagnosis

3) the principles of radiation therapy and list up some
examples.

4) side effects and dameges resulting from
radiological diagnosis and radiation therapy.

5) radiation protection and safety control of radiation
*6) radiation therapy with contrast agents

*: optional subject

4 Main points in revision: N
Focus on biological effect
Addition of radiation injury
Radiation protection (Health risk

\__control) -




Course content of Fundamentals of
Radiology - for 2" grade medical students -

General goals:

1) to build an attitude aimed at medical use of radiation based on
the knowledge of biological effects, physics and chemistry of
radiation, with commitment of preventing radiation injury

2) to learn the safe handling of radioisotopes and ionizing
radiation

3) to understand the basic knowledge of diagnosis and treatment
with radiation (clinical application )

4) to understand the basic philosophy of radiation protection
based on the risk assessment of environmental radiation
(natural radiation exposure, cosmic radiation exposure,
medical exposure etc.)



Course content of Fundamentals of
Radiology - for 2" grade students -
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Needs for basic education on radiation:
Fundamentals of Radiology

A Expansion of the use of radiation
A Advancement of radiation diagnosis and therapy
A Issue of exposure: under- or excess exposure

A Issue of the chest X-ray imaging in health
examination

A Advancement and sophisticated research in
radiation biology

A Education on radiation risk, emphasized on
safety and security for medical use (essential for

medical staffs)



Tailwind for clinical radiology vs headwind
for fundamentals radiology

About

Reduction of No. of laboratory Labor cost reduction in Universities
Attitude against radiation Lack of understanding outside the
Reduction of No. of researcher affected area

Limited opportunities of education Increasing importance of clinical use

Lack of understanding Temporary needs of radiation education




Problems facing basic education on
radiation

Reduction of number of Department or Division, that bears the name of
Radiation Biology and its related field, at medical schools

No special consideration on expertise of radiation research in the
process of professor selection: dominance of candidates with article
published in so called high IF journals

No aware of the importance of basic education on radiation resulting from
lack of understanding on advancement of radiation research

Lack of enough school hours for basic education on radiation and shortage
of teaching staffs with expertise of radiation research and education

Temporal needs of education and weathering of nuclear accident

Difficulty of evidence based education on low-dose radiation effects

Giving priorities to measures in front than time-consuming education



How was the radiation education influenced by
social condition?

Was the primary and secondary education on radiation
biased by humanities and social science?

Did many journalists understand the correct knowledge of radiation health
risk? Y Whether they informed us properly or not?

Atomic Bombings

Is this true?:Movement of anti-war and anti-atomic bombs = Movement of anti-
nuclear power? Y Environmental Issue: energy problems on global scale

Is handling topics on radiation in the high school textbooks

for Physics and Chemistry appropriate? Y Did the teachers in
charge of teaching science fully understand about radiation?

What did the radiation experts do to improve the above
mentioned undesirable situation of education on radiation?

Y How should we think of radiation health risk?



How to improve the education about radiation
from the former education system and social
circumstances?

Purpose of education on radiation:
to provide students the basic knowledge on radiation

so that they can makeproper judgment based on the
right understandingn any situation

[Benefits ] -— [Risks]




Realities of environmental radiation
exposure In Japan and the world

Global average
2.95mSv

Cosmic ray

0.6mSv

External o) Others Exte;nal et>r<]posure
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Internal exposure

from the earth
(except for radon and tron)

Medical exposure
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Japanese average
3.8mSv

Cosmic ray

Medical
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Efforts to university-wide education
ted with
What Is radiation?
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Individual Liberal Arts What is radiation?

Target student: All undergraduate students
Number of students around 50 / term

Intensive introductory course on radiation (2 credits) for 4

days during summer holiday season, the course includes
measurement and observation of radiation at final day

General goals GIO
Promotion of risk literacy in public

Acquire the ability to perform the evaluation and make

judgment based on the right understanding on radiation
when radiation-related issues raised
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Recommended books for further understanding on
radiation
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Recommended books for understanding radiation
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Recommended books for understanding radiation

Guide Book: Lowdose radiation and its health risk
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Handouts for understanding radiation

Radioisotope History
Japan Radioisotope Association
- . | 74— 5§
http.//www.|rias.or.|p/ SR SHA

bits of knowledge about
radioisotope, nuclear medicine,
PET inspection

Book for understanding

radiation health risk

Radiation Effects Association
http://www.jaero.or.jp/

PDF file of the revised version

Is downloadable from their website
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http://www.jrias.or.jp/

Educational materials for understanding radiation

Video teaching materials
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Cancer Institute, Japanese Foundation
for Cancer Research

Measurement of natural radiation
- Trip of measurement around Kyushu

Kyushu Electric Power Co., Inc

Japan Atomic Energy
Research Institute



It Is easy to be scared
too much or too less,
but it is difficult to be
afraid properly.

The primary objective of education
on radiation is to understand the
effect of radiation and to estimate its
health risk based on scientific data
and, more importantly, to direct a
proper approach toward considering
effective management of radiation
risk.

1878# 1935
Physicist: Geophysics etc. Research on a personal physical phenomena
-rays" (Laue spot experiment) 1913 etc.
Essayist: st - 5t yolume (Iwanami paperback library)



M&jﬁgﬁ%ﬁ# This textbook aims to students trying to learn
' medicine and biology, can grasp the overall
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' We hope the readers of this book transfer available
scientific knowledge to the public in an easto-
understand, so that people can deepen their
knowledge on radiation and can make their own
decision.

People fear what they do not understand
by Dan Brown (2003)
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Recommendation (Draft) : Science
Counclil of Japan

Making radiation health risk education compulsory in medical
education

Recommendation 1: compulsory subject of radiation health riskducation
In medical education (target: medical student)

Recommendation 2: establishment of radiation health risk science
education program in medical school (target: local

government officials and teachers)

Recommendation 3: Utilization of radiation health risk science
education program in medical school (target: all

undergraduate students, especially emedical and teacher
training course.

Subcommittee on Radiation Protection and Risk Management
Y. Sasaki (chair), S. Yamashita (vice chair), F. Kasuga, Y.Yonekura, S. Akiba, K. Endo,
K. Kamiya, H. Karaki, R. Kanda (executive secretary), T. Tsuzuki






