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Physician—Scientist Workforce (PSW) Report 2014 (NIH Physician—Scientist Workforce
Working Group (PSW-WG), 2014)

https://report.nih.gov/workforce/psw/chapter1_introduction.aspx

The PSW Working Group defined physician—scientists as scientists with professional degrees,

who have training in clinical care and who are engaged in independent biomedical research.

Those who engage in this type of research could include individuals with an MD, DO,
DDS/DMD, DVM/VMD, or nurses with research doctoral degrees who devote the majority of

their time to biomedical research.

Physician—scientists typically engage in both clinical care and basic or clinical research. That
combination of experience and training allows the physician—scientist to contribute a unique
perspective that encompasses both the “bedside-to—bench” and the “bench to bedside”
approach. By both seeing patients and performing research, they can translate clinical
observations to the laboratory to help identify the mechanisms of disease, as well as applying
the finding of basic science to patient care. Among MDs, most physician—scientists fall into
one of two broad categories: those who perform research directly with patients in their
practice, and those who conduct laboratory—based research. Among non—-MD

physician—scientists, each makes specific contributions to biomedical research: dentist—scientists,

veterinarian—scientists, nurse—scientists.

2% olamretat 4y deol [IEEE
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W) 8 = (career path)* {19 2-2

Undergraduate and Predoctoral Training/ Postdoctoral Training/
Postbaccalaureate Clinical Doctorate Clinical Residency
Education
career | Undergraduate Predoctoral Postdoctoral Early Research Established
path and Training/ Clinical | Training/ Clinical | Career Investigator
Postbaccalaureat | Doctorate Residency Development Research
e Education Development
and Mentoring
career | undergraduate Graduate & Postdoctoral Early career Established
level Students Clinical Students | Researchers and | researcher Investigator
Clinical (Mid-career
Residents researcher,
Senior
researcher)

{19 2-2) NIH career path
AMAALZH(Farly career researcher)= @FR}, W4 oAlsa = Abq] Hofo] wjsh
9 agad =98 gAe Aselas Avdolt. AAQATAE Alo] Adg A7 B
ofe] AEZtE Adumiyshs o e T dom, Al 2 27 @A A3 ZAo|

e 9 we 4 gk

Early career researchers are about to transition — or have recently moved - to fully
independent positions as investigators, faculty members, clinician scientists, or scientific team

leaders in industry. Early career researchers focus on establishing themselves as the experts in

their chosen research areas. See also: New and Early Stage Investigator Policies.

o A2 (Established researcher)
el A7 BRI S AT

Hofol A Qe ez 53 2 dE Hold o
s

li
4 1
o2
ol
ol

4

Established researchers perform independent research in an academic, industry, or government
setting with independent (often peer—reviewed) research funding. They have a demonstrated

high level of productivity and a distinguished record of original contributions as a recognized

* https://researchtraining.nih.gov/career—path, https://researchtraining.nih.gov/infographics/physician—scientist
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leader in their research field, and serve as mentors and role models in their scientific expertise

areas.

(1) NIH MD/PhD Program Training Pathways®

S-S NIH MD/PhD TEUY4A] w85y mg2 198 5 3709 ws Ed £ shE 5o
5 o9 wse e 4 QoK 2-3).

Track 1: SPA} Hi= AL SF9IE mbx|aL olyfiol foty} FAJo NIH Z= 7138 2]
Track 2: @ olafiet Aet F<l ez ojapfst xﬂﬂ 29l

Track 3: NIH Graduate Partnership Program (GPP) PhD w834 %/%& MD 4 o]

Apply to medical school

and
NIH Program
l NIH Intramural Funding
o
MSTP Extramural Funding ' MSTP Extramural Funding
Apply to Apply to

medical school NIH Program

NIH Intramural Funding

Individual Student Funding

Apply to Apply to
NIH Program medical school

ntramural Funding "

Track 3

MSTP Extramural Funding

(19 2-3> NIH MD/PhD Program Training Pathways

(2) oJrtekat A= 2 (physician—scientist career path)@t 2| QA(Z2IH, 2| LF, FEA)
E2-1

* https://mdPhD.gpp.nih.gov/about
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(3) NIH Next Generation Researchers policy (2017)
21st Century Cures Act(2016)9] 2ol w2} Next Generation Researchers policyE A%
St Early Stage Investigators (ESIs)@t Early Established Investigators (EEIs)= —-25}od
AHo 7 HF YT 27] @A AFA(Early Stage Investigator, ESD+= 2| 10 o]
of #F A7 Ee SUFYYTHHTAS Rt 22O AR BEe F AT
| Investigator (PD/PD)=2A], o] A4 AAA] NIH =
AT A<= St PD/PI=A g4 or FASHA 2 d7Ate] AT (Re7k#] PD/PI=A]
NIH =% a3 4= @2 d792= diidolA ALsth. %271 Sd@9A d+F A (Early
Established Investigator, EE):= ESIZA AHZo=z AAXo|xn =gl A NIH RO1]
Feste A+ e 2 § 10 ool PD/PIojtt.

(Program Director/Principa

e

o

Consistent with the directives of the 21st Century Cures Act, the Next Generation Researchers
policy requires institutes and centers (ICs) to prioritize awards that will fund Early Stage

Investigators (ESIs) and Early Established Investigators (EEIs).

https://grants.nih.gov/grants/guide/notice—files/not—od—17-101.html

2) AAMC (Association of American Medical Colleges)

7h Ael*
ottt AFE B A%, AW EE os AT Ui M2 AAS FH5H= QAL
ojct, Ao digt FEet HAFo] HA ], YFAU TFAZ HoA FAAHCE Fofsto
Ao JAXGE= QAfoltt AHMD) EE: DO(Doctor of Osteopathic Medicine) A2
7H 2= A F7HAQ1 o9 FI5S 7HE 4 doh

Ojateizt= ARA, Aed e o oA =5 He A4E FstE s
Abgrolet. IZke] AZat Aol it oJAtapelate] Zlo] e ¢ =

24 Zlen 2gEo] fdFolet Hold =g WelshA gttt oJAttel A=

o

ot

A

Physician—scientists are physicians (MDs or DOs with or without additional degrees) who

devote regular components of their professional effort seeking new knowledge about health,

* https://www.aamc.org/what—we—do/mission—areas/medical—research/physician—scientist
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disease, or delivery of patient care through research.

While all physicians receive training in medical science, physician—scientists are those who are
trained to conduct independent scientific investigation in the laboratory, clinic, or other
setting. A physician scientist’s in—depth clinical knowledge of human health and disease,
combined with skills in scientific investigation and analysis, make her uniquely resourceful.
Physician—scientists are well prepared to detect new threats to human health; develop
potential new therapies, treatments, or means of prevention; communicate knowledgeably

across disciplines and to lead scientific teams or organizations; and, guide important policy

decisions, such as in drug approval.

) MD-PhD &4AF oJAtskzte] A2 A= (Career Paths for MD-PhD Graduates)™*

0= MD-PhD =273 & °]3](National Association of MD-PhD Programs)®] d5tef wh
29, ul= MD-PhD E94 5 oF 75%7F &4 A5t A+ 25 dizt #de &8 &
L osgost EL Aoksie] FARL 9tk MD-PhD  SlARsEA(MD-PhD
physician—scientist)«= A¥rH o2 St& ol AE(academic medical center)®] W42 Q1O
, T AZEY] 70-80%F Atoll Adskedl, A AR A 2okl wEt oE 4 9L
A= A™A 7IEE S e ?:Vb} wopolrh. @2 AR A AE|A, s W 3PA
TOoR poiXlnh. webA oif MD-PhD EUAE tFE9 AZta el Hds
Fot=d, A+ %%% oh& ol AlE, NIHeF 22 4
oAl 3Pttt W2 MD-PhD &@Ago] o5 E Aol thet 4
sto] ok o=m AlE, 4AFY, AR 2 9IZF 2A oA Fa3t 2y g FPctal Qloh
« MD-PhD @S7% : 7~84d

- AR W ARET ARe] W AT FAGADE LRS) : 3~7d

o

Al

rr mEL S}
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(1) JAHE 9 "2 4 W8T H(residency and fellowship training): tHHE2] MD-PhD

A4 AHE B Hze wss @1 glom MD-PhD X85 Fs 49 starlde]
HAHE 2oz o]gfgict, wAoli= MD-PhD 4L Wi, Aot = st A

of AFRAT, 79 g2 &4 A

* https://students—residents.aamc.org/MD-PhD—dual-degree—training/career—paths—MD-PhD-graduates
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(2) A+ AFo] m2 Tl (research residency programs): SJAtterzte] A¥ 7fE-g =%

]l

[¢)

7| ek S0l AR 9 0] 22O D U ol TRtk . 3

Zo] WEIY: T B Aolhg uhA T, Ul oAbl AR dRe]

gell: At dalFdet 52 Ay oA A7 Ho Al HEAA %Vc} = 4

GOl UAF T Q7 700 ARe ge dAEE Teage aTuh 94 el o

A §&EE 1Er FX3ME Z2TdE AEstal Qv T2 dAH) fFxe o

22T tidz oh53 go] Attt

o YAHEFEZS) & I T=(Shortened residency (specialty) training): URFHO =
Sg mzawe ApRol] Ue AEel By & 14 BE s

o Ao} AASH T (ntegrated research and clinical training): 52 ¥4 Z7]o Al
P4 A7E ARY 4 ot NEDS Ao, AFAolH Betolon AT & gk

o HT7t fol= BopoA ] ARE HEe] W2 (subspecialty fellowship)S HA
S1 A9} gt

. B9 AR AL Foloh AU BE Agdels TaaUR S,

9% AL AH8E At A

1) physician—scientist2 AF&3F oJAfa}skat

u
i)

it my

— Gotian & Andersen(2020): SJAFFSFR}(physician—scientist) @] =7/l 22 1H
o] AAISHHA, SJAIHSIE ZEal QoA AFAQl HelatoA @FEHE A T
= Ao R Ao olil A& o7 oAelAtE BEShs AR e R Aot

Physician-
Scientist

College
Student :
Chmc.al
Resea rch

(19" 2-4> Gotian & Andersen 2JA}FSHZF A 2
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Physician — scientists, often defined as physicians who have substantial protected time for

research, play a crucial role in academic medicine because of their unique ability to conduct

translational and clinical research

— Masatoshi Ishikawa(2019): SJAtSHAH= QAFQAte] Hlwote] A= Hih Ao ¢
2 AZHS Fofiot= olet SF9l(medical degree)E 7HR QJAte|tt, QJAbReRRt= (1) oF
Hedo A THohs Ui AR Tojota] o= w4 = ietdAd = (2) A7

L .

Fgoz Fosgt.

(e =)

- Glickman(2018): MD, MD-PhD 3&+9jo]] A ¢lo], B oA 7|7F st A4 1
ALHS vk AL WA |glo] A A7 HRE = Gl
T oJitelatR GOt AT AIZE ¢ A= AIZE = 90:10).

3

I define a physician—scientist as an MD or MD-PhD who continues to see patients during

his/her entire career and runs a laboratory research program, with a time split of 90:10,

research/clinical.

— Canadian National Consensus Conference(2016): SJA}elzl= AL 7o AHIHo=
Holola 749 A7 258 We AzA diEe AQE d7d Sdkn $7el
g Aze] ARE FIE (& FA) Fed e wh oA-TsAE sz

OI4 A4, B A W B s, A70% 9 28 A7 BE wsle] Al
oAt & oot wheba] oap-askate] JfERe MD/PhD, MD/MSC E+ MD/MPH=Z o]

oA W e Eaol WS Seut

ml

3

Physician —scientists are ‘physicians who actively participate in patient care, who have

* traditionally the primary catalysts in bridging the translational gap ASH02 JFH AXE iots T8

oAl g2 9

ot

i

ofAfTtetRt S HH 7|




undergone additional research training, devote the majority of their time to research, and play

an_important role in closing the gap between research and clinical practice’. physician—

scientist to engage at any point along the range of research from basic sciences through
clinical, health policy and health services, population health, and education research. Thus, the
development of a physician—scientist should also embrace a range of avenues of training,

such as avenues leading to an MD/PhD, MD/MSc, or MD/MPH (as a few examples).

=
o, A2 A8e] Amst olde] G AZE BAL el
A, oAt QAR Sashe oAb F, 7120she WS AL ol Bl Holol

B5le BRI SAATAR et

Morel & Ross(2014): SIAF WISt wAetolg @7 /AT gl A7A42 P4 Aast
L QAR ohet 712Ae gost 478 W SPeks Ao Fog,

_‘

Schwartz(2012): ot} wheto] hwelahe s1RA, Q7ke] Aze] AFE mAE ojshy
40wl Fag A nAE ATAern ol

Rosenberg LE & Ley TJ(2004): SjAbfstzirh &7] 9t &= 74| LdubAQl A A=+
(1) 8xt & 34 == $d abAdg oataksk A (postdoctoral or “late bloomer”): YA}
AYE 71202-3) 3 AlRE3 AZe] 717H2-3¢) B¢k Aol A2 S Z2A =oj
OAtpelAry H7|2 AARIh O™ thg olRfeh ¥ A, exf A oA B o
Sk ATtofl F7HAQl 3~6d FeF Aol AESH (2) F WA BEe oaish YAlolA
AZES, G52 7~8E Fo T 79 S9E BF w2 4 e MD-PhD Zz1
Holl TERIh olzlet A=+ A} o] o|fojAe AHSE Aoty @2 WA
ol7b ot AA, T wAY gitaterat 21 FHE(late—bloomer pool)i= MD-PhD H
ot &4 ¢ Itk MDE oA35] NIH dF Z2AE HRFol F ddog Ads= 9
A-TFekape] oF 70%E zpA|gt. E4), MD-PhDE dutdoz MD &9e 713 AR
SET G4 A2 B Fgor A4 we< vhd 4 Qloh MSTP sh2 NIHY o
7o 2 RY FEES T AdS etk AA, o] & IF9Y A4 e Aol A
tt. MD-PhD sH8-& 7|xi}st ShfolA] =7 2S4S A sh=dl, ol Ads] 7129+
]

3
of 28e BET 159 2] A7 FAE FF 94 3ol JFL wA

.

5 o WA okett o,
B 3 AR gl A4 AES vitor ATaAS A4dt 1 di 2w
49 opbatel Fole AW Tl 8% 4 A7 EASHS ulgo] 84 o Lt
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~ Rosenberg LE.(1999): oA-stshAi gigie shala gle)g Algsto] Azt Ao o
Az A4S e o Ao HEA o] AR Ei
ofeAtE AT} G RCIAD Aolo] Fad ddmeloltt

Physician—scientist is M.D.s who devote all or a majority of their professional effort to

seeking new knowledge about health and disease using established scientific principles.

Physician — scientists, traditionally defined as MDs who perform medical research as a primary

professional activity, are a crucial link between bench and bedside.

2) physician—scientist2} ATt SJnje] WA ARESE oAbulEkat

— 9=} NHS Scientist Training Programme(NHS, 2021): SJAFs}2}(clinical scientist)«= &
Wl oy, AR 9 A= B J14T GEE AT Adels eiolth ekt
nrdRAR R, 9RE e BEdlele] Agd 9T 9 PA, vz W 88 AT

B
ool 9 WL EFY 5 ek

=

Clinical scientists research and develop techniques and equipment to help prevent, diagnose

and treat illness. Clinical scientists are healthcare and medical experts who support clinical
staff in their work with patients. Their work is very wide ranging and can include laboratory
work and  testing, basic and applied research, management and teaching.

https://nshes.hee.nhs.uk/healthcare—science/careers—in—healthcare—science/roles/clinical —scientist/

- BAREMEME2020): Al FABHRA, AFE ke AHFEe ATATAEERICHE
b %I, PREATHIERKFARE)R GOttt AF49= oiE SUT &, 1‘415‘01‘%
ATAE SA AFE St AFH(EZEFHEEEL K KESHEM LY THEL1T
EMRELFUET)ORE 7|2 AFEBHRE)} ATATFERRIHEE)Z ;_g@q,

ot

THEZEEE ) 213, BEISADBRMIRIBERZITVEAD L, KERAE, MEMECEEZNEZITHIE
DI & Ty, WMEEICIE, EEORIRICILAPLEEAESZOESRICEINT S THRFEE
Y. BROBERZ2REANLLEFOH L RE2H TERAIEE, D200 A 7HHD, Wi

ot

i
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https://nshcs.hee.nhs.uk/healthcare-science/careers-in-healthcare-science/roles/clinical-scientist/

INPLDEFZXRZIERELRENZHNET,

— AT FAe] golt NS SAA Hetolt B, AR B o5t ATE T o4t
olet. AFolel, dmel AMHNA YAt AR FHE U4 AP, o

2 w8 gy A2e BL ok 1E 479, o M 430, BT g0z gatg AA

S Fa7 92 P

=

- Goldstein AM 5(2019): @|7}-2JAt8EA} (surgeon—scientist) = Z 7] A2 HA| AL F
Afohe SatejAatE Aolstetl, st 9 {AAS A 9 g PES mrgew, A
ot gt Aad] e I8y o FHTole ZIARET AFEH -2 ol 5o
= SEI U

“surgeon—scientist” as a surgeon engaged in bench research, usually translational in nature,

and in fields as wide-ranging as genetics and genomics, cell and developmental biology,

proteomics, biomedical engineering, systems biology, and more recently, machine learning and

computer—patient interfaces

- Traill CL 5(2016): 2JAFAF-AH(physician—researcher)®= &2} oA AZAH 71}
o o|=7|7kA] FHAT ®WLo] o5t dA+e] Tolste ofohAor AAS A
= Aottt AR Hmol= ARFA O R 4712 Aot o5t o9, © &
okf, BIAF & &9, A7) 584 g1 9 AEAQ 2w Ao dA ot

A physician—researcher career pathway typically has four phases; a medical degree; a higher

research degree; post—doctoral training and establishing research independence and ongoing

funding

— Reuben Baumal 5(2014): /At atatat(clinician—scientist) = &2} 2= 9 AHA 7]
g (geojeh) A+, €2F ZIRE (YA AT E= QI 7IEE () Aol FAbSHs A
©](board—certified specialist) o]t Ao A} yekzt HF(categories of
clinician-scientists): (1) AFA7|4F  AJojst “+(biomedical ~ (laboratory—based)
research): = A3teh, AZAEotat T2 7| xatst Fopel F/HAT Eok=A AFA

A A2 AR 7] digh Az olsiE e, AR B e At Mz e A

gl

re
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P19t A At (patient—based (clinical) research): = 7] &7}
Q72 Fasiel WA d7o Ans Adel 48w (3) 3 A9

285 A¥ste Ay 72 AF7|Et o9t A (population—based  (epidemiological)

— MacDonald SE 5(2013): dAFoJALSHA (clinician — scientist) = A|HE o] A AFE
o

SaerlE ASSHe A4 TAL WM ATAelh Pab A4 ofe]

et
)
U
2

(]

o AT AAT BAMS B g8 Wil of BaAQl dAge] oHe

AT QAR Aole] "AA FA ARE e 4 geked Ytk A A ol

B Sast SUheel wel daoldTieit ARet mA Aue] dE 249 58

HHsst ohi, ol MR B RS A% AUOR olofAm, AT AR AR
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94 o]M— B ] ]
A= %wm@xm ?i%“dl A9
T N P iow}.

Clinician — scientists are clinically trained researchers who continue to pursue a limited amount
of clinical work. This active role in clinical practice is essential to ensure the credibility and
relevance of their research. The benefit of this combined role is that clinician — scientists bridge
the “knowledge translation” gap between health research and clinical practice. As the demand
for evidence—based health care grows, clinician—scientists enable the flow of evidence to
practice and health policy, which ultimately leads to improved patient care and health, and
the reciprocal feedback that enables research questions to be rooted in current clinical issues.
The challenge of this role, however, is that clinician—scientists lead a double life, needing to
remain current on clinical issues while being competitive with full-time researchers for

research funding.

— Royal College of Physicians and Surgeons of Canada(1995) (Nick R. Lemoine, 2008)
DAL OJAtSERH(clinician—scientist) S F/dSt7] f1gF OS2 A £
AZF E 2 73 (Clinician Investigator Program, CIP)o] FQ Z®E IAHE 7|7+ & Z
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In 1995, the Royal College of Physicians and Surgeons of Canada established the Clinician

Investigator Program (CIP) in response to concerns about increasing shortages of
clinician—scientists. The major goal of the CIP is to assist in the career development of
clinician—scientists by providing a minimum of two years of structured, rigorous research
training during residency. Available pathways for integrating CIP with clinical specialty or
subspecialty training include the following: 1. Continuous Training Pathway: a minimum of
24 months of continuous, intensive research training, which can be done at different points
during residency, 2. Distributive Curriculum Training Pathway: a minimum of 27 months of
research training distributed in the last years of residency training, 3) Fractionated Training

Pathway: 12 months of research during clinical training in blocks of three months or longer,

with an additional year of continuous research training

— Canadian pediatric gastroenterology workforce(2005) (Véronique Morinville 5, 2007):
Ax 45 A T I B Adste AxEe Hles A8ste], A A2
(clinician—specialist) &= 75%, U4 WSAH(clinician—teacher)&= 50%%, QAFelArzrerAt
(clinician—scientist)~= 25%(0.25 clinical FTE)S AA|5}ATE =, Ao A sz 25%
o AT &E 5% AT Fsom A5l
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the social sciences and humanities)&= <AL, 173, st Ap2leh 9 Aot} 42 tef
oF  Eof(disciplines such as history, anthropology, philosophy, sociology, and
economics)ollA] SFHIE ZIE A=A, oot AbRlatel k= QlEStoA Fatt A AR
S A 4 = A (people to combine significant professional responsibilities in

1 olg7t AFS], &3} A

wol, Aelst 9475 "
oA HAro 2 AFS|Z(bench to bedside to curbside)' ©]&ol= ZA-S EEZE oY AL

Sla Qs gelel e 17 AnkE ANs] 96 F el F v nw

<25t} =

medicine and social sciences or humanities)o|tt. Z®, A7+

mlo xlﬂ

U A el o8] Gare W PAS BAT 5 g 4

0 o
-'33

L

o _l

A

ol

o) =S5
HO

ils
S

e
R

2% oAfaetRt JHE Ho|




physician—investigators in SSH may prove critical to both of these translational steps(‘bench to

bedside to curbside’) to improve health outcomes

- Sarma GP 5(2020): #A|&HZH<Q] JAl2 Agupst-olelr ALA|(life sciences —medicine

continuum)2h= Mol A A2 Q4E0] ’\g‘jgiﬂrﬂ—ﬂﬂ AEA o ZeE 4 QU o
71l (1) AA dolg +3& At 17 OJAL At B ok
Olg AE9 QARYo] 2+ HAS Fo2gS HAYS 7] A AT, A B2 22 Ade
(3) 2=al SHAI9F AFFAl 7+ dd= 7HsSHAl sk A1A A4 HiA] Folth(software

systems for the collection of real-world data; financial, regulatory and organizational

|m
i)
2
Z
UL‘l
©
N—
E]O

s
s

strategies for ensuring healthy interaction among clinicians, researchers and engineers

at academic medical centers; and intellectual-property arrangements for enabling

collaboration between academia and industry). 9] AFZ&3 7]A S5 (artificial

intelligence and machine learning) @] 2oJoto] &go] £ doo|t}, SA-ATEo] 3o}
A} (physician — software engineer)+= HIHFAQl B2 ZF=o] 3F oojn, wpotza] A} gt
A A z7b JIEsH FEE FEAd AEAY] 477 E 4 Q. Ho @As, 2R
B AE A, vt A, AmEe] gt fA Aud, 2279 e Fofl °o|27] 71X
Foold A €15 71 TOA-X, 9 A 27 oL odRtE] L Stk o]9d A
g T dF= AM=EE Aol ofd & QIR fE= olBjt BRS04
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The physician —software engineer is simply one example of a non-traditional career path that
could be part of a fluid ecosystem in which scientific discovery and patient care are deeply
integrated. More broadly, there is a need for the creation of a diversity of ‘physician—X’
career paths in which people with clinical training bridge to areas ranging from research to
product development, science policy, software engineering, venture capital, program
management and more. While some of these careers may not be new, we highlight them to
emphasize that each of these paths has the potential to contribute to the development of a
life  sciences—medicine continuum, whether or not they follow the traditional

physician—scientist trajectory.

— 8 developer roles that are in high demand in healthcare(The heart of tech, 2020):
Al g B rEtd oA EFAIRL, JIFAE, SAAA, M o2 7HA] olm T
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3
From old-school web and mobile apps to blockchain, AI, and AR/VR, healthcare

organizations are exploring new applications that can improve patient care and experience,
reduce costs, discover new treatments, and more. data scientists and machine learning
engineers, blockchain developers, robotics engineers, mechatronics engineers, virtual reality
developers, augmented reality developers, mobile and wearables app developer, software

developer.

https://thenextweb.com/news/8—developer—roles—that—are—in—high—demand—in—healthcare

- FATEE AT AR ATACGE-OFE So| HslE AFY ATE): “FA

A}
(regulatory science)”olgt A&, oJ°F#, o|&7]7] & <Al A-&st7] Al 171 Zagt
q

AFS Y, 84, F4 2 4% 5= F7H] fs) A2 =, 71 2 HIW
H 52 Jdste ek wotet oust -l (Research & Development, R&D) A
V=2 AFOlA QFASH (safety) AW=E 9 SIS o]FoloF St (efficiency) L
a50] AR w2 H|ap glo] AdFEA AR ojoF gt (consistency). AT iAol EHi:
Aol e B3 Ko E 99t FA S regulatory science)ol]l tigt o]sfi7t H4=Ao|ct,

aRE Oapelar oFd wWsigols fAITete] Fa W8 fA|aket ofsfof B4
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o AEA, =¥, oWl 7|2t A3} Wk A7 KAMC AH A4, 2016.
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s SHROEFHREEFMEERKRIINT L ELEEEFZHRFRESE, 2009).
Association of Japanese Medical Colleges. (Demand for future medical education,
medical research, and health policies)

s HEMEZHERROEMH T T 2ELBEEHBEER 4 F=, 2010). Physiological
Society of Japan; Japanese Association of Anatomists; Japanese Biochemical Society;
Japanese Pharmacological Society. (Petition to the government and ruling party on
basic medical education and activation of medical research)

* https://report.nih.gov/workforce/psw/chapter_introduction.aspx

* https://researchtraining.nih.gov/career—path

* https://researchtraining.nih.gov/infographics/physician—scientist

* https://mdphd.gpp.nih.gov/about

* https://grants.nih.gov/grants/guide/notice—files/not—od—17-101.html

* https://www.aamc.org/what—we—do/mission—areas/medical—research/physician—scientist

* https://students—residents.aamc.org/md—phd—dual-degree—training/career—paths—md—ph
d—graduates

* https://nshcs.hee.nhs.uk/healthcare—science/careers—in—healthcare—science/roles/clinical -
scientist/

* https://thenextweb.com/news/8—developer—roles—that—are—in—high—demand—in—healthc
are

* https://researchtraining.nih.gov/career/early—career

* https://grants.nih.gov/policy/early—stage/index.htm

* https://nexus.od.nih.gov/all/2017/06/16/nih—next—generation—researchers—initiative/

* https://grants.nih.gov/grants/guide/notice—files/not—od—17-101.html

* http://www.chnmsj.jp/kenkyuui_backnumber.html

* https://www.mext.go.jp/a_menu/koutou/iryou/1385091.htm

* https://www.mhlw.go.jp/search.html?q=%E8%87%A8%E5%BA%8A%ET%A0%94%E T
% A9%B6%ES5%8CHBB&cx=005876357619168369638%3 Aydrbkuj3fss&cof=FORID%3A
9&ie=UTF-8&sa=

* https://www.mhlw.go.jp/seisaku/2009/08/04 . html
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https://report.nih.gov/workforce/psw/chapter1_introduction.aspx
https://researchtraining.nih.gov/career-path
https://researchtraining.nih.gov/infographics/physician-scientist
https://mdphd.gpp.nih.gov/about
https://grants.nih.gov/grants/guide/notice-files/not-od-17-101.html
https://www.aamc.org/what-we-do/mission-areas/medical-research/physician-scientist
https://students-residents.aamc.org/md-phd-dual-degree-training/career-paths-md-phd-graduates
https://nshcs.hee.nhs.uk/healthcare-science/careers-in-healthcare-science/roles/clinical-scientist/
https://thenextweb.com/news/8-developer-roles-that-are-in-high-demand-in-healthcare
https://researchtraining.nih.gov/career/early-career
https://grants.nih.gov/policy/early-stage/index.htm
https://nexus.od.nih.gov/all/2017/06/16/nih-next-generation-researchers-initiative/
https://grants.nih.gov/grants/guide/notice-files/not-od-17-101.html
http://www.chnmsj.jp/kenkyuui_backnumber.html
https://www.mext.go.jp/a_menu/koutou/iryou/1385091.htm
https://www.mhlw.go.jp/search.html?q=%E8%87%A8%E5%BA%8A%E7%A0%94%E7%A9%B6%E5%8C%BB&cx=005876357619168369638%3Aydrbkuj3fss&cof=FORID%3A9&ie=UTF-8&sa
https://www.mhlw.go.jp/seisaku/2009/08/04.html
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Survey for Physician—Scientist (basic research major) Supporting Program

1. Is there any grant (research, labor cost) program to support physician—scientist (basic medical
major) in your country?
(Yes, No)
1-1. If there is, what is the name of the program?
( )
1-2. If there is, how much is the support budget?
( )
1-3. How about the career future of physician—scientist who is supported by the grant program of
the country?

( )

2. Is there any grant (research, labor cost) program to support physician—scientist (basic medical
major) in your university or college?

(Yes, No)
2-1. If there is, what is the name of the program?

( )
2-2. If there is, how much is the support budget?

( )
2-3. How about the career future of physician—scientist who is supported by the grant program of
the university or college?

( )

3. Is there any student exchange program in your college?
(Yes, No)
3-1. 1If there is, what is the name of the program?

( )
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=2 =7ke] Hpojed A e AFNIANYS wl==HE Y (National  Institutes  of
Health, NIH)o] F4lo] Hof AAX =z ¥ajstal ot NIH 4tete] @2 7|3 A4
So] A dFgdde FE5H AAFEY AFE st Stk NIH 4tst 7 2
FR2] 7]17¢l NIGMS (National Institute of General Medical Sciences)ol|lA] 2]t} &=
kgt Hofo] A5 £95tH, Division of Training, Workfoce development, and
Diversityol| A QAR}SIAHE ZQHeE Hio] @ AA Fof ¢le Fm2 18-S Fejsta it w
=0 Al oAttelat x7] FAJAIEQ] Medical Scientist Training Program (MSTP):
g e e] dgtolrt

(® 3-2) NIH ojl4tR (20184) (& 3-3) NIH o4t & 18dad A
EE” 2018]5" (‘QE:I) Fiscal Year Activity Code Total Funding
AFoLZAHE 20,953,000,000 2018 132 $ 109,147,135
EEDY 2.610,000,000 2018 T35 $ 1,037,221
2018 F30 $ 9,957,294
71 et 2,301,000,000 2018 F31 S 27,206,755 | (n
AT 5 (EH)H] 878,000,000 L E SAa0.uzc 20 §
o 2018 Kos S 144962793 3
R&D A9 3,496,000,000 2018 K23 $ 176205677 o
AFA| A+ 3,978,000,000 2018 K12 $ 80,309,450 R
oA 2] 2] < 1.826.000,000 2018 KL2 $ 55,670,572
2018 K99 $ 53,818,716
7] e 346,000,000 2018 ROO $ 147,638,208
Z NIH <4t 36,388,000,000 2018 ROL § 12,273,128,685




L) NIH ojappstab oFd 2194

NIHO| OJapapsah F/dat welRt Abgd2 st §Joh d7

course), °J¥feiiol, HZO| £, diotdvty T wseddyS A]Ys

71QFATE BEe Bl AJAste] SHAHQ oapeRtr A AR & Qe Oq:rLX] 9 Z=1
oz IA FEAEHCH 3-1D. AA ¢ Traning(T) ZzIsioz, 29| H¢
Fellowship(F), Career development(K), Research education(R) 215102 ThF3E AJ7]o
25 55 Adstal AeE 3-4).

MD/PhD College MD

Definitely want research Expiare hanatch Interested in health and disease

as a major part of a medical career i and a career with research

= Summer research NIH-R25
= One-two years after college NIH-IRTA

Medical School

Engage in Research

Complete a PhD Explore research
= Integrated MD/PhD NIH-T = Summer research NIH- T3¢

= Graduate fellowship NIH-F30 MI @ = Full year research NIH-TL1

w Full year research NIH-MSRP

Residency & Fellowship

Build research and clinical skills

Early Faculty

Combine clinical care and research
—
—

® Research Residenoy & Fellowship .
= Opportunities in NIH Clinical Center
= Pursue a Master's Program
= Subspecialty research NIH-T32
= Loan Repayment Award NIH-LRP
® Clinical translational research NIH-KL.2

= Focused research NIH- K12
® |ndividual career development NIH-K

A Career as a Physician Scientist

Conduct research on biomedical mechanisms, diagnosis and therapy, population and
outcome medicine, health policy or health services

Work at Academic Health Centers, Hospitals, Federal laboratories, or
Biotech/Pharmaceutical industry

* Supplement to Enhance Diversity is
applicable at all career levels

= Collaborate with a team of researchers NIH-U01, R24

= Independent research projects grants NIH-R01, R21
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(E 3-4) NIH oJrt}stz oF4 Aoz 13

Undergraduate and
Postbaccalaureate

Education

Predoctoral Training/
Clinical Doctorate.

Postdoctoral Training/
Clinical Residency

Early Research Career
Development

\Career Path | Undergraduate and Postbaccalaureate Predoctoral Training/Clinical Postdoctoral Training/Clnical Early Research Career Development: Established Invesugator Research
“ Edueation: NIH Programs for Doctorate: NIH Programs for Graduate Residency: NIH Programs for NIH Programs for and NIH
unfergraduate Students & Clinical Students Postdoctoral Researchers and Clinical Researchers Programs for Independent Researchers
Frogeam:. Sk Restdents
Training (T) T34 NRSA T32 National Research T32 Institutional National Research T32 Institutional National Research
Research Training Grants Service Award Service Award Service Award
T90 Interdiscplinary Research Training T35 NRSA Short-Term Research T90 Interdiscplinary Research Training T34 Undergraduate NRSA Institutional
Award Training Award Research Training Grants
TS0 Interdiscplinary Research Training T15 Continuing Education Training T35 NRSA  Short-Term  Research
Award Grants Training
TI5 Continuing Education Training T90 Interdiseplinary Research Training
Grants Award
TI5 Continuing Education Training
Grants
Fellowship (F) F30 Individual Predoctoral NRSA for F32 Postdoctoral Individual National F32 Postdoctoral Individual National
MD/PhD Fellowships Research Service Award Research Service Award
F31 Predoctoral Individual National F33 National Research Service Awards
Research Service Award for Senior Fellows
Career KOl Research Scientist Development KOl Research Scientist Development
Development Award - Research Award - Research KOS5 Research Scientist Awards
(®) K07 Academic/Teacher Award (ATA)  KO2 Research Scientist Development K07 Academic/Teacher Award (ATA)
KO8 Clinical Investigater Award (CIA)  Award K18 The Career Enhancement Award
K22 Career Transition Award KO7 Academic/Teacher Award (ATA) K24 Midcarcer Investigator Award in
K23 Mentored  Patient-Oriented KOS Clinical Investigator Award {CIA)  Patient-Oriented Research
Research Career Development Award | K22 Career Transition Award K25 Mentored Quantitative Research
K25 Mentored Quantitative Research K23  Mentored  Patient-Oriented Career Development Award
Career Development Award Rescarch Career Development Award K26 Investigator Award in Biomedical
K43 Emerging Global Leader Award K25 Mentored Quantitative Research and Behavioral Research
K99/RO0 Career Transition Award Career Development Award K12 Clinical Scientist Institutional
(Pathway to Independence Award) K43 Emerging Global Leader Award Carser Development Program Award
KIZ Clinical ~Scientist Institutional
Career Development Program Award
Research 25 Research Education 36 Dissertation Award 25 Research Education K99/R00 Career Transition K00 Career Transition Award
Education (R) R25 Research Education Award(Pathway ~ to  Independence K25 Research Education
Award)
R25 Research Education
Loan L30 Loan Repayment Program for
Repayment (L) Clinical Researchers
L32 Loan Repayment Program for
Clinical Researchers from
Disadvantaged
L40 Loan Repayment Program for
Pediatric Research
L50 Loan Repayment Program for
Contraception and Infertility Research
L60 Loan Repayment Program for
Health Disparities Rescarch

t}) Medical Scientist Training Program (MSTP)

o= OApebar Fd m=zTd] F NIHZF A ¥ske T32, T35 59 wsn=zT1dS 5o 9
vfistel Al MD-PhD SHjabd& Zdst= Z& MSTP=t dZE=rh 19649FE NIHfA
A Qsk7] AlArste] 20219 5071 ojafdiste] MSTP €& Fsi MD-PhD A4S st
UTHE 3-5. "HA] oatdiel 5 of dxte] ojutrfisto] MSTP A glol MD-PhD ¥4
= NSt it

(E 3-5) v oJxprfete] MSTP =213 (2021d)

% 7N 7

=

Univ. of California Los Angeles
/California Institute of Technology

[\
(@)

1 Albert FEinstein College of Medicine

2 Baylor College of Medicine/Rice Univ. Univ. of California, Irvine

Case Western Reserve Univ.
/Cleveland Clinic,

Univ. of California Los Angeles

2 /California Institute of Technology

Univ. of California, San Diego

/Salk  Institute, The Scripps Research
Institute, Sanford-Burnham Medical
Research Institute, La Jolla Institute for
Allergy and Immunology

29

Columbia Univ.

5 Cornell Univ./Memorial Sloan—Kettering 30  Univ. of California, San Francisco/Univ. of

olMatetRt g4 FH Il T




Cancer Center/The Rockefeller Univ. California, Berkeley

Univ. of Chicago, Univ. of Cincinnati
6 Duke Univ. 31 /Cincinnati ~ Children's Hospital ~Medical
Center

. Univ. of Colorado Denver
Emory Univ.

7 /Georeia Institute of Technolo 32 /Univ. of Colorado Boulder and National
& 4 Jewish Health
Harvard Univ. . . .
8 /Massachusetts Institute of Technology 33 Univ. of llinois at Chicago
9 Indiana Univ./Purdue Univ. 34 Univ. of Iowa
. . Univ. of Maryland, Baltimore/University of
10 Johns Hopkins Univ. 35 Maryland College Park
1 ngo Clinic College of Medicine and 36 Univ. of Massachusets
Science
12 Medical College of Wisconsin 37 Univ. of Miami,
13 Medical Univ. of South Carolina 38  Univ. of Michigan
14 Mount Sinai School of Medicine 39  Univ. of Minnesota
. Univ. of North Carolina at Chapel Hill
15 New York Unv. 40 /North Carolina State Univ.
19 Northwestern Univ. 41 Univ. of Pennsylvania,
. . Univ. of Pittsburgh
17 Oregon Health and Science Univ. 42 /Carnegie Mellon Univ.
18 Penn State Univ. 43 Univ. of Rochester
19 Stanford Univ. 44 Univ. of Texas Southwestern

Stony Brook Univ./Cold Spring Harbor
20 Laboratory and Brookhaven National 45  Univ. of Virginia

Laboratory
21 The Ohio State Univ. 46 Univ. of Washington
22 Tufts Univ. 47 Univ. of Wisconsin—Madison
23 Univ. of Alabama at Birmingham 48  Vanderbilt Univ.
24 Univ. of California, Davis 49  Washington Univ. in St. Louis,
25 Univ. of California, Irvine 50  Yale Univ.

MSTP Z2I3E &3] 20204 7|&o=z 20,3879° nj= oatfst A = 650% 9]
MD-PhD7} HiEEH AL, oF 3.1% H|Zo sigdett*. 20159 o]F ojd H|E=gt $=9]
MD-PhDE Hj|&stgith A4 MD-PhDQ] thiEo] AFo]l £3E stgon, Adt Arr}

&

S
AQis7t Ho] AFE NSO SASLE, AL 159 B MSTP Z2IPL 5]
o guet F 1490] =S S-Skt MSTP 2203 $av} olF NIH v

—_—

*https://www.aamc.org/data—reports/students—residents/interactive—data/2022—facts—enrollment—graduates—and
-md-phd—data
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MSTP 2 9l& o]§ste] ouretE2 okt JelE2 MD-PhD w-S74-& 295t
oHE 3-2~4). gadist Aty FAlo] MSTP 230 FodstAt(track 1), ¥t &
Zro] MSTP =g 730 Hojd 5 il (track 2), o|n] TP Z2 78-S x]Ydtol PhD}
AE Fdstt7t MSTP m23g Z|dstHA Sjupieto g Hgtoh= H-9-(track 3)7F §L
22

Apply to medical school
and
NIH Program

v' NIH Intramural Funding
Tkt | MS1 | MS2  PHD1 PHD2 PHDI PHD4

MSTP Extramural Funding

MSTP Extramural Funding

Apply to Apply to
medical school NIH Program

lv ‘ NIH Intramural Funding

ivi Student Fundi . . MSTP Extramural Funding
Apply to Apply to
NIH Program medical school
l NIH Intramural Funding ‘
Track 3 PHD1 PHD2 PHD3 PHD4

MSTP Extramural Funding

(19 3-2) NIH MD/PhD Program Training Pathways

Year 1 Year 2 Year 3 Year 4 Year 5-6 Year 7-8

Surnemer Researth Surmmer Research  Rotation and/or Clerkehips Thesis Lab Advanced Medical Clorkships

ancl/or USMLE Step 1 Thesis Lab {variable time} and Sub-intesnshigs
$ ¢ YV ¢
First Yoar Modical Second Year Medical Graduste Coursework | Graduate Coursework Delend Thosis

(i necessary)

——o o T ‘EEx

Graduate Cualifying
Exarms

(1% 3-3> John Hopkins MD-PhD Program

I2H oAaretat 84 88 7)oy




Preclinical
Courses

Preclinical
Courses

A
July
2020

| Preclinical

PATHWAY 1: TRADITIONAL

]

Graduate
School

Ao} 4

Jan March May-Sept
2022 2022 2026
PhD

PATHWAY 2: CLINICAL CLERKSHIP PRIOR TO GRADUATE SCHOOL

Preclinical

Preclinical |

Courses Courses

A
July
2020

PATHWAY 3: ACCELERATED SEVEN-YEAR MD/PHD PATHWAY

i| Preclinical | Preclinical

Courses

Courses

Preclinical
Courses

Preclinical
Courses

Graduate
School

Graduate
School

Clinical
Clerkship

A I t A
Jan. April =June May-Sept
2022 2022 2022 2026
PhD

Graduate
School

Clinical
Clerkships

Clinical
Electives
& Step 2

A
May
2028

A
May-Sept
2027

MD

Clinical
Electives
& Step 2

A
May
2028
MD

A
May-Sept
2027

A
July
2020

Graduate | Graduate Clinical eal.
School School Clerkships & Step 2
A A
Jan.-T March May LJ:m Jan May -t LJuIy
2022 2022 2025 2026 2027 2027 2027
Apply to PhD MD
3-year pathway

(19 3-4) NYU Langone Health MD/PhD Program (2020d 7]&)

) MD-PhD FE 7|7t} A&

v=9] MD-PhD 5 71312 o] ZojHA 20144d 7|+ ¥t 8.2d A= Z2i ot
(1% 3-5)(Akbas MH £], 2019). Tt £¢ & g AAdwd(66%)°l == 397t 7t
A B, s, AFGA, A0 o= HYSHATKIH 3-6)(Brass LF 2], 2018).
16 1
[CIwomen [IMen
E . a &
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E §‘ 10 1 o a o T
£ s a1hdilso 3.3 8.2
o 2R L
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1975-1984 1085-1994 1995-2004 2005-2014
M= 49 414 175 778 500 1298 1129 2141
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Research
Institutes
6%

Academia
66%

Industry
8%

/ Pvt Practice
16%

— Losh.Other
1% 3%

(1% 3-6) MD-PhD ¢ 3 A=z

o) MD-PhD Z=278 o] dA3ddsf st =273  Scholarly concentration

al= oot syl oF 4% 145:& MD-PhD9] gHi= &Ystal tif-Zo] stE2 MD
9= E}dttet. SHA|TF HE YT GAARE F2 5o Aol AxEA A, F
=7 Aol TS 7HA Hol S F AR S AlEshe A= ©ol 3ol 7]
< ojst sHYEA AT AL S-S APk diste] SrjEi gtk

ol A SJAtmetat A7F S flof =4 SPAF 2 Io] thskaity EMSQIA nt
#HAE]o] Qlom, scholarly concentration, scholarly project, research training program,
undergraduate science research 52 ot o]&(olst SCx=af)e= Ed ol HF
Hog AFE AL 4 v WESL Fxsto] A7 o] AR Aol Holste =211
ol

al=ro] i EEe] oifste] SCERIHS st FstH, 33709 disk2  SC
collaborative ¥gH*2 FAsFaL Itk (Scholarly Concentrations Collaborative, 2021). T3]
©2 Stanford oJFjste 90% ol/e] SH¥Ee] SCE=IdE Fafl 1HH oo 73t &
oF AFE At 4~5d9 At & MDE E4sHA et 1d 3-7).

AL R T o Tt ~ PAathwwavie
Discovery Curriculum Pathways
MD + Scholarly MD + In-depth MD + Berg Scholars MD + PhD
Concentration Research Experience
MD with Scholarly MD with in-depth research MD with a Master MD funded by Burroughs MSTP Program
Concentration experience beyond the degree in any field Wellcome Fund (BWF)
requirement of 12 units standard Scholarly (Full funding Yrs 4-6)
of coursework and one Concentration Program

quarter of research Master of Science degree

in Biomedical Investigatior]
(In development)

Length: 4-5 years Length: 5 years Length: 5 years Length: 6 years Length: 7-8 years

{19 3-7) Discovery Curriculum pathways (Stanford 2Jti)

* https://time.uchicago.edu/sccollaborative/

| 66 RN N bRk
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0]=2] MD-PhD Z|H¥Arge] AEAQl AME HojFHA|, Sipfelar 4o Fa4e
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“- L PhD 1 2 3 “ s . 7 L] ’ 1° ” htd ” "
1 2 3 4 4
P __Resdency __ _____ PO ¢
= -
s — 7 . —’,-“-, ) " The Netherlands (Amsterdam, AMC)
MD-PND
Germany candidate
MO-PROD selection MD-PHD
o aseving 3 ) PHO H Resdency
selecton L PhD : m— 1 H
H =" . e O
1 2 3 4 s . 7 . , 1° " ” ” "

4
H : P H Residency
oy . —
1 2 3 4 s . T 1] ’ ” " ” ” “

Switzerland The UK

i MO-PHD
canddate
selecton MD-PHO ‘election MO-PhO

4 4 4
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(CL), In—Practice Fellowship (IPF)Z2 WHti<(1¥ 3-9). ACF Z=Z21H

o] AFAIREE HAStT ojgeo] wet 3~5de] Axl S9E 23Rt FARES A
Hrh. CL Z2d2 WA afgarh 21 4= 9lor, 4~6|lt 50%2] A4S B2
iom sdd 4 ok IPF 282 JAFAlA HAeEe] dFgFuss AlEst
© Aoz WFdol i tE T2,

NIHROAE= ojd 2509 2] ACESH 100 9] CL =z 7138 x]¥sta Q).

The NIHR Integrated Academic Training Pathway

Intergrated Academic Training Path

X Academic NIHR Academic NIHR HEFCE Clinical
Medical Foundation Clinical Fellow Clinical Lecture Senior Lecturer
School Programme (25% academic) (50% academic) (50% academic)

CT1/ T2/
F1 F2 ST3 ST4 ST5 S5Té
ST1 ST2

SSM 4 months Clinical Research Training Fellow Clinician Tenured

N .
BSc Academic Scientist Academic

Fellow Post
MB/PhD

NB Academic Training Programme
1. Includes training pathway in medical education 3. Time taken to complete training varies with speciality/competence
2. Timing of ACF appointment varies across specialities 4. Easy transfer with clinical training programme

(1% 3-9> F=°] NIHR Integrated Academic Training Pathway

NTN: national training number, CT: core training, ST: specialist training,

CCT: certificate of completion of training

W 5949 apmetar o Z2ad9
4 EZ mEg 22 ARFES] A2 SapetR e 71gste dAlolH, dAle
MD-PhDE 53 ZA=7 &5 o2tk oj#dist 5 d7et #dd HIusS =
T 349 PhDIE-E 8l H& Feolth(1d 3-10). stoldH21 oatfstE o= 59,
49 % 20%°] MD-PhD Z=2Iio] z]¢dste] 4] At
2018 = EZF F= fARE AAFOIAte] ARFE quﬂx} /\gg JHe

slo] ¢ 7 ATt FHYTRIY YA oMY F7ktT 9ot AR A

* https://www.imperial.ac.uk/
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https://www.imperial.ac.uk/

A F HRPE glom, HA oAb f=of Hs| oHs] H2 A B=d I H 3-11,
Katharina Sis 2], 2021).

MD/PhD Clinician/Scientist
%
Scientific
i Basics
1
e E—
c |_1" Stato Exam_|
g Clinical
1 Basics
= Additional
g scientific
5 traini Clinical
s i Specialties
g
&
wn
H
g
o

Physician
MD

Specialisttt  Research
aining (3 years)
(5-6 years)

PhD

(19 3-10> =9 MD-PhD &34

800- -# No. of applying physicians

-o- No. of accepted physicians

2016 2017 2018 2019 2020
year

O™ 3-11) =L SJAASIAEA L= T (PSTP) A 4R} F20]
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MD-masterg Z%otAY 6de] MD-PhDE YT 4 Uti<I™ 3-12>(Eley DS £,

2018). 20119 =943t & FEs| AAz7E S7kste] wid 109 qhgo] A|skal 9lew,
20189 7]& MD-master 607, MD-PhD 369 o] +% %todst3ict.

Concurrent MD-Masters
FT MD + PT Masters over 3years; MDY2,Y3, Y4

v Research
inforrnation Complete
sessions, & . | Intercalated MD-PhD Masters or
events. pproval .
VEOlby1*  toopply PTPhDin Y2 + 2years FT PhD+ PT PhD Y3 & Y4 PhD
June. for RHD
v Interview v Application v’ Application & M[:'PhD A!SO
with CST process scholarship v Enrol PT Enrol FT for 2 years possible to
Director finalised outcome Masters or PhD PT Masters or PhD complete
| ] in PGY1/2
MD Year 1 MD Year 2 - 1 . MDYear3  MD Year4 Junior
“FTMD + “RHD application |~ FTMD+ *PTRHD  HElF 3:’:{‘;° FTMD+PTRHD FTMD+PTRHD *[",g;:fz
f:,'i’e l‘ze:;ir: &transfer & transfer
January Julyto  December sk'ills ! toFTPhAD  to PTPhD Resume MD FT & continue
to June October . PTRHD
Successful Intercalated Graduate
RHD applicants MD-PhD MD

*FT=Full Time; *PT=Part Time; *PGY=Post-graduate year; *RHD=Research Higher Degree i.e. Masters or PhD

(19 3-12) ARAE st dArolakstat A2 (clinician—scientist track)

3) d&

N

b ¥Eo] MD-PhD Z 271

A2 k=t ZRPF fAboke], oAbelAb oF bRl HIAFSH A o] F]EOfSte] [k
o] A E} weba] oAfeRar oFdo] A 1AlS Zlxofer AFAte] HaolA AlFSHR
tH(Sugay Y, 2016). 20009 FHe]l ol2e] AA ot st 2% HE=7t oJAbska}
A S é% 3= Ao= mofE Qi)

shAet 0% MSTPS 489l Al 5& FushdA, 22 thelold MD-PhD @803&
=QIsb] AT, 20069 MD-PhDE AUshs @79 Awrt BAZOR Aasgir,
200614 797 SISOl 67} Tt ARt A o] A= 20176l olZe 807 THst
& 39702 Steheiglet. b £9 Yo s ohdol MD-PD 23 A€4E
of Wl A5 F 397 @w&ste] PhDE Folstt FHE JlEo sa kY 3-13).
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School of Medicine
) i 1% year curriculum

5™ year curriculum

MD-PhD
? m

Entrance exam for
Program conducti

Fulfilling the requirements 10 complete h
the School of Medicine the

[Nau‘onal examination qualiﬁcalion] Scholarship <M

A ~One
v form
exam

CArer
3-year Doctoral the

Program inter:

4 yoars of 9\. fy in total) credi

recor

Postgraduate clinical

training

: gradi
“Usec
’ Syste
Fulfilling the reguirements to complete
the Graduate Schoal of Medicine

[ PhD awarded ]

a9 3-13) Z7tolx olxtrfst MD-PhD Z=2 7178

7 ool thaket Welo] MD-PhD Lo ALEQrk(Id 3-14). EST ofutstol
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Pre-ART AEMEREER A¥RBLRE
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ART( Advanced Research Training Program) HE: FROSEEMERTHENSRES

(1Y 3-14) 4Eo] MD-PhD W-&A]7] FH

MD-PhD Course

S5clg et o|ste o5t}
o5t o1 et >

Career

MD-MC-PhD Course pathway
xlgl
S8 st N
ol o1t slepea e
(3~4idZh 4~65d

| 701Af course 2 BtE(H 60 ~ 702t01)

[Ze3 5 siet ge THoR Usisl ol § 5 0l - 108 BES N Y Ngg sta gie. |

(1% 3-15) BT olsirst Ao by me 1

) Ao - AFAFe]l T2 T (research residency program)
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Clinician Scientist the  Nature  Science
] Ruth L Kisscherein  National Fellowships Foundation of China
ROl 7|29 THA  Research Service Award (NRSA) 2| 4717t 214713k
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. o - Students at Institutions with o 415_
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o 78 SF7E AT 849 ol Rt 1 ke

D vl=

wEe] A SAb i 2FA F7KSE QAT ceRdt AY9R2 IR d fue) £
o BFT AFE SHe SAb: FOET UEKIY 3-17). AREopEE MG lk,
SE7|9 AR AT Rl Bopld dT@Fo| FaskT glov], 53] £
st et ool Al ol WA Fastqlth. BKBES A Ropl FA 2 Wb} glo
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U H2 e85l n% 1= =759t 9Y 3-18) (Bensken WP 2], 2019).

Total Number of Physicians and
Number Conducting Research

=
% 13,500- I 880,000 g
_g — 1 800,000 g - Total (all specialties)
.§ { >>'<B.i.ﬂ IS 720,000 g -+ Total (neurology) »
S 800) AN o B Research (all specialties)
; 15,000 :% -A- Research (neurology)
g 700 >>_r_;: 13500 &
£ g
S 600 T T T T 12,000
2 2006 2008 2010 2012 2014 2016
Year
(19 3-17) A5 3 A Hel (AA)/ 4172
All specialties - OI L ]
Anatomic/Clinical pathology 1 L] 0 ]
Anesthesiology 0. L]
Cardiovascular disease | * I L]
Dermatology -
Emergency medicine OI L 2
Family medicine/General practice- n
Gastroenterology - * I L]
Q General surgery - - - - L4
E Hematology and Oncology- * l °
§- Internal medicine OI L]
® Neurology 4 + I L ]
Obstetrics and Gynecology - . ®
Ophthalmology . ®
Orthopedic surgery i *
Pediatrics 1 - L]
Psychiatry 1 - ¢l —®
Pulmonary disease and critical care medicine l * L ]
Radiology and Diagnostic radiology+ .lI
Urology - - . *
® Patient Care 2 g é é é '5
m  Teaching w % % © ° ©
& Research Change of proportion between 2007 and 2015

(1% 3-18) AEH oA B% 3¢ (2007~2015)
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Educator Track

Research
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/ . Research
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v ,-/ﬂ/”gf A A
Clinical Vi | /

/

Predoctoral

MD, MD/PhD
Post-Graduate ==
Residency
Fellowship

Holding Zone
Neither Fellow

nor Faculty

g % A 4
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H o ZtE|ojof o (™ 3-20), SJAtIEAte] A OE B ] we oAt
Aol ol & J== ETsfiof Frial wWtth

Clinical : - - . Qutcomes and
. Basic Science Translational Efficacy .
Observation ) Effectiveness
Research Research Studies
Research Research

Disease Discovery + + Treatment / Cure

(1% 3-20) st Wxel oA}

§39) 49 HxlTolet Bej Wbo] ojibureba Py EE E vl QFs ol

2o AL ol BUAE B HAT 4 9rk
Z

5o 4% oot FAZRIRO WEEs B Uebd AW, AA Feiatsol oAttt
ARA RS BAske Aol Bolige =73 =<ehE WL 9l
mEs, =, A9A UEHE, =0 MD-PhD 237 Folts tide® o 2AbA,

B A e ATAUE ATULIE BT BAFES Berk oFA wshutt o

Tl it 2ol "oty s, dFAMD)el Bl AFgE2 o ARRE A
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3-7>(Dos Santos Rocha A ], 2020).
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(E 3-7) 83 57] &7} MD-PhD &449 A1 9 g %A}

France Germany Switzerland The Netherlands UK Others Total p-value
(n=93) (n=15) (n=77) (n=45) (n=23) (n=13) (n = 266) (x2)
Publications and/or | <2 44.1 487 364 8.9 435 76.9 37.2 sl
expected publica- 3 4 31.2 200 416 244 21.7 15.3 31.2
tions during MD-PhD
studies (%) z5 247 333 220 66.7 34.8 7.8 31.6
Average impact fac- | <5 204 333 48.1 51.2 26.1 30.8 35.3
:f;f)“f thejoumals (5 17.2 20.0 14.3 37.7 217 77 19.9
N N/A, would not like 624 467 378 1.1 52.2 6185 448
to disclose
MD-PhD7} O] 2|3} |Do you think MD- Yes 17.2 20.0 15.6 13.3 13.0 23.3 18.5 ns
sxpEcr o g |PhDsare betterre- RS 828 80.0 844 86.7 87.0 76.7 815
a4 ol searchers than
TR PhDs!? (%)
MD-PhD7H MDEC} Do you think MD- Yes 78.5 80.0 87.0 80.0 78.3 53.8 80.1 ns
g PhDs are better re-
N 21.5 200 13.0 200 217 46.2 19.9
HAFEZE F U |searchersthan 2
L MDs*? (%)
MD-PhD?} MDEECH Do you think MD- Yes 29.0 8.7 18.2 287 17.4 308 233 ns
O ZlEs =4 o |PhDsarebetter clin-Iigg 710 93.3 818 733 826 69.2 76.7
18] icians than MDs?
(%)
MD-PhD ZFH0j| 0= Are you satisfied Just right 73.1 63.8 727 86.7 87.0 76.9 72.9 -
B=7h with ‘:\;ﬁ_} d;;;“:f(‘;’ Too little 43 133 39 311 13.0 23 109
yadr ) 2 0%) Too much 228 231 234 22 - - 16.2
An important factor | Opportunity for re- 839 80.0 779 68.9 87.0 769 79.3 ns
in deciding your fu- | search (%)
szzde st | CBFE?;W"‘ Opportunity for pa- 50.1 533 506 889 52.2 615 80.9 -
AL 20017k would be: tient care (%)
(MD-PhDEA{2| 2|o)) Financial security 322 80.0 27.2 267 43.5 23.0 32.0 ns
(%)
Work-personal life 473 533 442 68.9 60.1 69.2 511 ns
balance (%)

T PhDs = non-clinician graduates with PhDs; § = clinicians without a PhD; § Data on other potentially important factors in selecting future careers are not shown: opportunities for
teaching, community service, travel or international work, ability to balance work and personal life, and prestige * p <0.05, ** p <0.01, *** p <0.001, ns = non-significant

(E 3-8 #9 570 =7} MD-PhD EUAo] 7= oAteiat Fofl&

A major obstacle in pursuing a physician-scientist career Switzerland The Netherlands Others Total p-value

has (n=54) (n =45) (n=18) (n=117) x3)

been: (%)

Lack of opportunity/funding 426 66.7 61.1 44 4 ns

Not finding position in the desired location 13.0 31.1 27.8 222 ns

Lack of mentoring 46.3 33.3 33.3 39.3 ns
Under-compensation 204 20.0 389 23.1 ns

Discrimination against your gender / ethnicity / sexual orienta- 74 0 i 5.1 ns

tion / any other bias

Work-personal life balance 53.7 40.0 38.9 46.2 ns

Unsatisfactory professional advancement 444 35.6 27.8 385 ns

ns = non-significant

3) &

A2 feutel vttt Eetder WSAE, SJARteRAt M Fol Hlwd A2 E o]
dglort, A2 Sof onst st gt fA4e et Astam, GaATelst 7]
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& gRel FHe] 2 AYBolgort A%HoR AMstw 93, Ao SAttslt P4
o ZaAel ot ATE FAste] sty GlmTAl, AWANTAY] @A Fx} o]%
2] it

ot 2ol =7kllA 58 er duEHe oAt Az 24, =718 ARt o
T A9 S BEA AYER ANEHAOH, Fe ATsiate] 2a, A BoY &
Ao W2 HEy B2 5 ESt gARH] yEeERdTtH(Masatoshi  Ishikawa, 2019; Haruo
Obara £] 2021).
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310 o oS eX M H ; oF A ©° olo
old e Bl= (NIH, AAMOC) (Canadian National d 7 S =
Consensus Conference)

Fol/AgH A
Wb RE L (CRFR FAAA po pes e e
B4 HE H)
Bt/
A8 Az % & e A e
AA

71zt 988

s 4,930 (2.1%)
ol A7t sk 2+ MD-PhD(2008~16 = 14,4677 (2005), oF A 010 (1996), oF 1.0
A ) : 1007 13,67699(2012) =T owe 52124 (1.6%) =T owe

KAIST o]¥}stoyjst (2016)
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. oxTsbel A F78 4 2 4% A9 g 271 ReDAA
D Seldet R&D A 37 Fol % B4 F4 2of

7)) AR R&D Ex} A3}
(B 5-60*7 (19 5-3> AxdE AH R&D o4t RS yetd Zolct 201749 19.5%
o] R&D oAHe 20224 298% Yoz Zrletgom, EX&9] 8.3%d ddstil Tt
olof we} GDP tiH] K R&D T2 AlA 191, AA R&D &2k AA 2919 A470E &=
2F Z=o=w Astal Qe

(E 5-6) f2vet A= R&D o4t 3 S7ks (Te 29, %)

R&D dAE (29) 19.5 19.7 20.5 24.2 27.4 29.8
R&D &t F7He (%) 1.9 1.1 4.4 18.0 13.1 8.8
FAE 37 (D) 3.7 7.1 9.5 9.1 8.9 8.3
[ B8 R&D EX} ] [ &7 R&D EX} ]
- °g o.;?; = o8 “ zgs . ° 3;: |
o M o u.;s o - o 262 -
200 456 109,“ 1o . 1647.1

os
ml !.91.8 182 1807 121.6_5 75#1 5851 4971 -
0 : $

-mmmm -mmmm
GDPCHH]  ®F  w=2gj0] S gop)a m@e  GoPLHH|  O|xatg g e AN e
(%) (1.09) (1.02) (0.98) (0.88) (0.84) (%) (4.94) (4.64) (3.46) (3.29) (3.24)

(19 5-3 A% @ 37} R&D FA FE F74E vl
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3. (AAFEGE) uHAEESG5N) TaE, MR TEY =
=ARHE Hol | 2= AAE AHS fl6 2.3%2H0] FAHH.

4. (FEH) Z2U9 71 FEHes S5, §FF
RS A Fofol APA-AA d-gohr] 9ol A=Al 5 AaE Aot A
A 1Estof 0.529S HAF

5. (FRIEH) AdtAfs) 9@ xekebd o] YAS B =nle] Ay HPE 2717]

ol = F%j R&DO 1.729& FA5ict,

6. (¢+7FF) LA =52 D 2 AA THA F 9 HA
New Spaces Hl-g Wt & & F&oF 24 FAE fdf 0.8x29=

7. (Next D.NLA) ZFAIT] IT-NT AP A ARJIAZE 2 426G 2 EAF A&
2o 0439S FURICH

8. (FATA) AFAFE 7|2IAFC17E  1.26—'228 25529, FAVE A
R&D(C17d 1.18—'224d 2.532H)E '179 oiv] '22d 28 o]4 Zfste] =AubA|
2= 2AQlo] <4t

9. (FAIRIA) 7lERord-22E-29 T HHdEoRH ¥
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1) R&D F2Ro] At
20219 H+= R&D F28] A5 A Adter 44 Jug Rty daEsITHE IS
H2021). WA A A E®E EEJA R&D o dito] 102 ¢ oA F7H19.5—29.8% ¢)
st 5 A% R&D FAP7F i gdjo] wet SCIE +=&: (10) 23,915 — (19) 41,9194,
E5]: (10) 24,398 — (19) 59,0427¢] A7} FE= oty Byt E3H 24 2
oA w7888 AlAl 2912 B7pd= ek Qlmel 23t R&D #oF9] =2 AAY
2 A7EA] A5 =3, IMD #7EAE &olxe A (17) 29 — (21) 23, g}
ol=at (17) 8 — (21)

o M

0l 29|82, 71&lmxets (17) 17 — (21) 17912 A=wjadstecty st
Aot E3H FY =8 8 AL AAHAS ASstE 5 Ao HAH £F A% At
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H|&(%)2 (06~'10) 61.9(FAE 62.3) — (05~'19) 72.9(ZAH+ 70.002 535t

th BAolg R&D A%

B R Hok R&D AEH oA H(17~21)2 <F 5-8)3 Zth Ax FrE 2 54
r BAE A R&D o4k A8+ 9.4% 57t AR A R&D W HlE2 2.7% Wl &
Z5kal Qioy. BEXHE F8 R&D 942 HpoledA AbY FAIHEF(C195) HE o

COVID-19 ®#3 o]% mid i FA(AB 11.0%) 01t

E 5-8) H7om Hof R&D oAt Ag*

AE R&D 194615 196,681 205,328 242,195 = 274,005 8.9
HAEZE R&D 5,243 5,479 5,511 6,170 7,504 9.4
AE R&D thy] HZE 2.69 2.79 2.68 2.55 2.7
8 R&D 4,496 4,657 4,669 5,278 6,816 11.0
BARRH 3,550 3,618 3,496 4,100 6,362 15.7
A 521 607 749 790 A1)
AN E] 312 312 334 334 360 3.6
AE9 74 73 36 - 0
e 39 47 54 54 94 24.6
gt R&D 747 822 842 892 688 N2.0

=
*RARZE 20220k BEAEZE R&D AHY B AIAE. 2021.12.23.

A

S R&D Hopdz AmHW (F 5-9)¢ Zr}h 2T 57 Hopd ol
=57, @ 4AFg8r|7], @ H@ om7|E, @ 7[ekEre|or, AHlA ),
g eolm, HE RHof dito] FIHAR, Eo] HH 9=w7]&(15.8%) ¥ 7|E
) BokollA 7 =2 57HE(17.5%)< HLIth
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(& 5-9) 7 6¥H(17~'22) B0\ Hof 74 R&D Hop £t u% @ Fol* (1H9]: o ¢4, %)

T8 R&D 4,496 4,657 4,669 5,278 6,816 6,991
1,832 1,882 1,983 1,924 2,658 2746
(40.7) (40.4) (42.5) (36.5) (39.00 - (39.3)
1,327 1,353 1,248 1,334 1,744 1,684
(29.5) (29.1 (26.7) (25.3) (25.6) (24.1)

A% F2-0

A}-2]527]7]

_ 602 656 554 770 1,083 1,075
Hd olmr|&
(13.4) (14.1) (11.9) (14.6) (15.9) (15.4)
. 349 380 502 584 596 742
(7.8) (8.2) (10.8) (11.1) 87 0.6
71t 386 385 382 666 736 745
(RFoJeF, AH|A ) (8.6) (8.3) (8.2) (12.6) (10.8) (10.7)

*HABAR. 20229E HABAE R&D A 58 WAL, 2021.12.23.
D oAretar Fg3 4% A9S 913 R&D A9 3%

R&D Hopd Exzt H|Z 7124 oAtatstrt oFAde A 7§t AT Q1 A o
2oz g, 21~229 oA A (F 5-10p¢t Aok 21d3} vlwske] 224
dqito]l ZgstdEd], 7123 dEs|AR MAHJE F A AFFo] FREIL, A AMFeR

K-Medi S22 FAFx]LArdo] ALEJATHREAEZ]E 2021).

(E 5-10p ojapetapat Fdxt A4 A oar* (&9 9ek o, %)

AT 71 24 R AA S 59,551 59,551 74,163 14,612 24.5

A et K-Medi $84 F4A 94 - - 5875 5875 =%

A get ATFHPL 84 43,996 43,996 52,875 8,879 20.2

AL At BARES AP LA (LutE]A) 13,505 13,505 13,163  A342 A2.5
olz o OFEA] 7] & =3

z2 7= EZE%IZEHE;?ZSA}%O 1<) 1270 1,270 - AL20 &7

F2 W AEY 543 AN 780 780 - AT =

*HAEZE 20220 E BAEZE R&D AHY B AldAE. 2021.12.23.
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* Division of Biophysics, Biomedical Technology, and Computational Biosciences
(BBCB)

* Division of Genetics and Molecular, Cellular, and Developmental Biology
(GMCDB)

* Division of Pharmacology, Physiology, and Biological Chemistry (PPBC)

* Division for Research Capacity Building

* Division of Training, Workforce Development, and Diversity
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* CRS report, U.S Research and Development Funding and Performance: Fact Sheet (2022. 9. 13. updated)
https://sgp.fas.org/crs/misc/R44307.pdf

5% 2a|utet olataretat ey atx R




$800
$700
$600
$500
$400
$300
$200

$100

S0

1956
1960
1964
1968
1972
1976

Other Nonprofits

B Higher Education

Nonfederal

Government

MW Federal

W Business

O & 0 NN VW O = & N O O
00 00 0 O OO O O O = = oy
o o oo OO 0o O O O O O O
Y o " " NN NN NN

(1" 5-15) "= & R&D 94t 2 9

180

160

140

120

100

80

60

40

20

1956
1960

A" 5-16) vl= =7k A7

2974 (1956~2020) (2], 10972

U.S Research and Development Funding and Performance: Fact Sheet

s 00 N W
O O s
D O & O
e e

(https://sgp.fas.org/crs/misc/R44307.pdf)

B Other
environment
B Agriculture
W Energy
General science
M Space
B Health

m National defense

1980
1984
1988
1992
1996
2000
2004
2008
2012
2016
2020

U.S Research and Development Funding and Performance: Fact Sheet

(https://sgp.fas.org/crs/misc/R44307.pdf)

Natural resources &

TR 9 ZPEoF (1956~2021) (9], 10e1=a)



2) Selvket ojakst S4elA ARt F4Y A

FElUets vl T =Tl HsiA wehrel] FAE FRA o]FolFon, saifeth
oh Atdetel AdE= S80St FAZE FE olFoifttt. OECD=71e] ZRAF7Ndoit
< MSTI(Main Science and Technology Indicators)=2 77} f3d°z2 EFIS o, 2020
71 =2 AT (49.3%)°0 et AS=7F 7P =1L vEA4 71 2A(23.5%), 1
Z 2 BR05.1%), 15 2 ARI0.4%)9] &A=z FASEHT. 20208 71 FEe A
R&DAAFE oF 24.2% Yollom, o] & 7.2% o] Helr|& Hof 58% o] 4y 9 o
Uz, 3.9% o] wffo] BYESGITt o]F B B oo AFH] FHEE 062 ol B
ot RF=e a7 8987k, 2020). AH1S] WR|RAE FRAME HVHFTReE W
=571 & 8.3% ¥e HistAou, HUEXHE= 5479 92 HAstAHER=1e<7]9

B7H, 2020).

=

el AEEsts Aol 19849 4
g AgEesAMoR ARHgon, 202040 Fa el

o o] We AP Vzouer e oy, ol wE =it vl AEE
_"

& e F7h Adola FAstES 4
H
=

_O|_‘
El
%9,
)
o
od,
o
I
Ho
)
%
2
_>I:4
rr
)
o,
of
ol
o
e
i

ZHe] ore AgaletEcl SAAYels Flzolmet Bopo] EAbs 4%l WY 4
gl gith. Aol HHHelx] R Jlzolust SR BBo] rhet Aol A
A poR Qs O Faye] v 7zojgete] tgt PAML Aol Ao gtk
2 9, 2013). SARTBALY SN Tz olHE, dIEre AR BT 4 gl PEo|
W, olz@gel BAE sAsts FAsta T Azt Bof st sxolete Al
B FAASHE @A) AACNA At Qaelste falel FAYstdTt BastE & ¢l

% gtk

3, 7|z 0gkste] EAAet FAA A & W HBA olzst AL o2
=3
=

* OECD MSTI 2020-2 (www.oecd.org/sti/msti.htm)

5% 2a|utet olataretat ey oy R




Ho

Al

A" 5-17)

&4
Gl

Tor

ol

zo] Fix

3
Z1eEdel oEa<

Tae 79 .

B4

3

7% e

1A @as

9|

I 45l oldee At 2184

oo

EAAS} R

Yol 3
ol

o)}

5

il

S}4]

At olitage] BAZE 24

Q7o) =7 oL,

o] 750l

T

N

SJAZAA, At

3

Holp R 2A]

U= 7 e AA

SR

0

o
oy
4
Ho

ol

"

=
=

o, Az 4=

alo} o
16 XX —
Az e

L A9

K

A7AE

5t

fet

S

5

1=

Bl

oH419

et

o]
H

A

=

oA} A

st}

o)}

K

&

4) Skt &

o

—~
._01_

Age e o

e a7

]

e ABHokE A

A <3

siape of

SRR

o]
H




A3 QAP A (3

St
ot

2]}

St
ot

(& 5-20) ket oAbt

20228~ (AIRAFD)

Tor

2020~

_z_._u
_L_l
oy
H]
o)
& T
K 69
_l_l
5 K
__o_|
o T
b %
XA ol
- =
oo
=

<!

94 7

S}
ol

n ALA A}

A1)

23
270] A

P gk obale 1 Fmsh

st 5

Jupge A
Rt eAe

(<13
of

o] A

gl

9

Zo| A7

&

ki

Aolng el

o

I

N
N

W
,_ll.ul
__Oﬂ

At Zol /Mddnd Ho 2

3

T
)

PEE R

she

o go] o]

[s13
of

3} o)t

[s13
of

A o

ar
[¢}

INEERE

[e)
2
i

st} sy A

!
wjr
Hr

|
%

<
ol
ﬂﬂ
™

oju

Tor

Apgiolet.

=
-

Ao T et 4t 715

187

FYZH Ot

ST Salitat ol




2
3}

o

5]
ol

°

it
fet.

1ol

o

i
=
i<l

o)A}t
=

T AA]

A7Y

A

A

1

1—

1=

&

5=

3

A7
ST

SIKS)

A]
Sl MR Awst

astt,

=
<

o
SECEDET

A A A
= A=t
AHog ;(]
217

°

d

A

1
—

o

'Ili'

e} 7208, 9

5]
A4

te.

o

°

<]

=

A el

ar

Rk
st o]

°

0

_(H

=

=

A
Uiy 38
T AEA 240 Za

T

Ao} o]

Aol
st

Ie}

L=y
1

=

5t

<)

3l o3}
o] getaT

a]

VS

A, o)A}

ar
[}
o Mz s

5) ©]A}7}

=
=

A

J

i = T+ % S TH
in i TRCH. S
B B __NM o ,‘m_h __nﬁ
- — 9O o]
24 T Mu HE 4r
Iz Xl o 0
M O T o
%0 ™~ ,mﬂ, T _.ﬂ_._ =
g ﬂw o =
o MT H&l o8 1DI — To
up (S _mlﬂ X R Em
_.1 1_._! —_— oy A A..__| "
oF N5 z_.o Io) —_
o ) X
| = & om e
= B X A A
~r . of o % B
= o R ol wn <A
° (I o
ﬂ.ﬁ OL ,@:L __OL _v.w_ | q
o L
Ny Claline o w Fw
s ~ o & o] I~
%o N of v oy T Ap
X Lmv_l _ll A _ ,__Mua o _ s
BoR R oy K T wE
Moo o TR aqF g
s° tEee LTE
i HH 0
I O S -
L R o
D\ o N B s -~
w R ey T U
~ . O_n.O _I_I ) £3
a5 N ez
s whkom Dy
E_E 0 o g ,ﬂI o 5%
i forE B
W B s Wy
do g oy of o B =~
o ofE 7 Tod A
Noe =omouu N ™ e




[+ 2o 2 Ax%

eufets wFolt AR Hls) Akl g A9 AA, Gl Sel AE, £ T
L SITY A Sol AAskslel A e, AR AY Age F9] AdEct AL e,
FAE AL Jstng 2]
Moz w3d & 9t PHY BAY 9T
A3t ot SAEe] RAHL Fuste] o4
SR, oA 2§ SHAA FAY, A 2§ A4 @A, A 57

W oAt

A A L

RHNE-)
X,
do e %
e
Mo

El
o o
£ ol
o |o
Xk

N
=
(e
4 o
oM M
ol fo
= o
XNox
&
)
i)
lo
>
I
2
N
(o]
T
o,
flo

Ut GF R&D i wid &714Ql S7kE sholen, GDP tiH] R&D F4b ik
Aottt I¥dE B gRoF R&DE AHE R&D HiH] 2.7%°] Edstrh(EAEAE,
2021) 2022 HAEAE FQ R&D 94t 6,991 7Fed oJAtgstat 5 <129kd R&D
A4k 2129 8% SHITHA(K-Medig &4, HHOEANLEAA) o= 3.04%E AHA| 5t

e HES AAtT QrEARANR, 2021). W F7H BAHA AT Fdotn

A

AL APsty] 13t mdo] niglsle] glovt ol4] uF ARSI Gl BAelth, S8, o4t
Wkt A F71d mdold A GAE AAMe] shuwe] X Ry, FIFHORE oA
Wolate agste Aol gatela gtk o2 gIshAL olabeld Ae Ade] wae &

=
HoHAl AASE, AR N dAVE d5de AEE E dart ok A F714 Tl 9

At S42 1§ R&D ARoRE 1) gutejst o)A ot ATAEES BT

of
315
sy
Ol
o,
0%
-
T
o
ful
2L
N
oX,
>
re
-
2
ofd
1o
4
)
2
H-[
Hj
o
2
(R
)
10
>
i)
1%
)
re
-
B

o
l L = -
A EEES % B SR 591 6) AT Hgd 1g A s 7) oizjdet
1 3

dite]] o|2774A] oJabkebat w/4d& 91t ARt R&D A#

oAatslA FATAA L Thet e BAHol it olAatslAek AL A Ado]

G =3 gat Ao s A dHo] F=shrt shReh A MutArEbAe] A A

5% 2a|utet olataretat ey ay [JEEER




, AAE AL W

2
o] mEsitt. olabat

s}

]
)
ﬂmo

<

o

YAAE Bl

to] AT
AelA Aol £7E Wast ek ofuiy

I

oz Bz

S|
S

71ZY, WFAE A

%
o] A5 uHplel F714Q)

A ikt A]

a4}

o] oljat

i3
of

o

ek

Aot

Aol

1=

Z o
-

P, F2 ool HAg=o] Mz A= FFo]

S

(®) H =
—E’—-T’l—o] T

27}
e U] Q7o

ks

o

o]
=

Al

mmo

i, 475

Hz=
T=°

t M=ol of

S

do] 28

ZA

7

o
Al
%
<

ol

Nfo

o,

5]

ol g

12

St
ol

B tes 2 oAt

=

LD EE N

St
of

o ] o] At

o] 7V A, o]°] FREW

75% o 25%7F 7VA

4

Qt

=]
=

5

AT A ofFgL mlafel of

S}
ol

bick, 21z e

S

o
—

TeoF Azol HE

B!

I 1) 9}

-

/\] /\]—ﬁ

O O
o=

Z] 0]
L

sl Ha, A7)

=
=

S5

Fo}, 2) olxfat

6

2
1. 3) oA

)

1
=

o]

="

b

2
L 7}

S}
o

g

97}

el

Z %
)

o]
S

o, 4) 24719

G

2

. 5) AWAA DA 9

i
=

]

sje} 7]

5

sfefo}

7} ArRE 59

st

0g

Al A+

2419)9] w2

A
TEAo] ulgo] At}

A3 o, w7t

AAE

s

e
ta qiek. Z2of H]

]

3}
=

=
S

e

o]
of &}

bl A7 FAFRE o0

5]

AL A+~

Zal

Aol A9 1

3
=

I Seuets oo

]

44

1A, obz7kx] BAA

A=

=
=

]

Z85

o

=

43t 7

d

s o

1) oAt

ot

7]

o

= At

2 A A

£

T}

©o
=

9 A7 ATl o

St
of

Q27 AW 53, 2) oAbt

S|
S|

Qe A7)

P
s

[e1g
=




Q% olshrferie Ao} 7] Aol A LAt S4S 1T AN ceFst A %
2 Py A= =4, 3 27l ATE FYste] F7] RS T 5 Uk gudhste] A7 5
FREIT Aol T2aW 29, 4 olust SIS SYage edoR
g, 5) MD-PhD %3 9jst sh4A FFAHMD-MS), A FR-aATge] =),

6) AT AFo FHAE AT AF Fo, AFH I A|IHprotected research time) &H, 7)
olxjstelafe] A4S Shfoln HIA Tgo] HEs #A4H A woh s £,
8) elxfetal opd PES e A Hl7h Waste, elAlTre) ARUE S 24,
9) olFA oJHStA-oAterRte] FHATFE fIt FE sy, 2 UESA, gEdS
AP Ez e AR,

ek

|5. #az2e

e Aaron Lawson McLean et al., Twelve tips for teachers to encourage student
engagement in academic medicine. Med Teach. 2013;35(7):549-54.

e Alam Sher Malik, Rukhsana Hussain Malik. Twelve tips for developing an integrated
curriculum. Med Teach. 2011;33(2):99-104.

e Anita Laidlaw, Jim Aiton, Julie Struthers, Simon Guild. Developing research skills in
medical students: AMEE Guide No. 69. Med Teach. 2012:;34(9):e754-171.

* Friedo W. Dekker. Science Education in Medical Curriculum: Teaching Science or
Training Scientists? Med Sci Educ 2011:21(3S);258-260.

e JT Lee, EB Yang, BS Kim, YS Kim, HK Shin, YD Yoo, IJ Yoo, DH Lee, SH Lee,
DC Jeong, YB Hur. A study on fostering plan for the physician—scientist workforce
for future biohealth industry. 2021 Jul. KAMC report.

* National Institutes of Health. Physician—Scientist Workforce Working Group Report.
2014.

e Peter Mcleod, Yvonne Steinert. Twelve tips for curriculum renewal. Med Teach.
2015;37(3):232-8.

e Riitta Moller and Maria Shoshan. Medical students’ research productivity and career

o Sakushima, K., Mishina, H., Fukuhara, S. et al. Mentoring the next generation of
physician—scientists in Japan: a cross—sectional survey of mentees in six academic
medical centers. BMC Med Educ. 2015;15(54)

* KH Seo, SM Lim, BI Lee, CH Park, YH Park, A survey on the education, medical

58 2a|uet olataretat ey sy oy [T




practice, research and fringe benefits of Korean medical school faculty. | Korean Med
Assoc 2012;55(1):1128-41.

JH Seo, HO Bae, B] Kim, S Huh, Y] Ahn, SS Jung, CW Kim, SJ Im, JB Kim, S]
Cho, HC Han, YM Lee. Burnout of Faculty members of medical schools in Korea. ]
Korean Med Sci 2022;37(9):e74.

W] Song, SH Lee, JH Chung. Current status and future direction of
physician—scientists training in Korea. JID Innovations 2022;2:100073.

T, oA Tsa $4719. 2020,

S7FATNEAY 24 [RAEA] 193] A3, 2019, 10. =8| ofl4Hg A A,

Auvd. mlget SuelAttet FAEAE, | kb Wit EAIE2? 20210 10.
Medical Observer.

= Q‘I:]
154, %Y, AL, 497 204, AIF, NS JAeA e 9
o

H AT Hﬂwﬁr (2021.9.2)). 2022 % =7} R&D AAGEAL 712 AHA R,
E2E (2021). 20229 % HABZE R&D At 59 A|PAS], RARAR
|&/dat, o= Amrt AL 1 ® AL 2022.1.

CEE dgEevor 82 Y3 o8 Bdd 417 2013.8. AR,

3R AR A5 FFAL 2021.10

, TEF, olAE, XL T|xost EAY @y g4 A AT

N
27
o,

KT
AU o A N N /!
lo,
il
N

rx

L

of
lo
i
Ho _i-l_l

o], AL, gIAlot, AFE. Tsiu 11%111 AR 5 AT A& omrg
2 9T ABAE AUe FHOR. 2020. 11 ARG ZL.
olgzF, slzoste]l MuA, I BALY. Jlzoste]l ¢r]sh JE. olmyum

2015:13(1): 14-9.

olFH, F2Hl, A, AYH, AHE, #9F, FUF, o5, oldsh AU, 9.
Arole Bl da AR S5 A%t 1= (eAterA) o et A+ gl ateieh-o ok
Zoistag 3], 2021

o|4gt olAtatsla 2 7)o Kubo|Q . ¢tk 2021.12. ZAH|=

A, A2, 9% EHAE AT7EA VxS0 A, AebrledA T
Tet7144 4 1925 (H23A 33) 123-135, 2013

s, dad, odd, Y. ¥ dNE A AegAA 4=




ZAFATE, o|stoiztrist At 2018.11. B4 S,
s, A, G, ¥ =] dAprett ool |yt dHAl. AT
T 2018:21:67-101.

F=aet7]E 7Sl gk, 2017 =7 NEARY EAEIEE A AR ASAAL
. 2017

=2 atsl71 &7 818 Y, 20208 229 R&D S5 24, 20204
AFHANAATY, AFTFTHYLRED) AA71E A, 2014

R ANARAETY R&DAGE HAog R&D E4. 20209 129

TAE, HARe], £99, o1, #ESh 20179 IUFANEALY EAEIIE A, AT
AL SAARY. 2017, 6. HFetr|&7] 8 HoY

https://dailymedi.com/detail.php?number=755536. 20124 069¥ 14<. ¢ld=dd]. oA
A MD-PhD s 40% "71%<2]st S|,
https://www.pharmnews.com/news/articleView.html?idxno=203255 HF2, AHRITH
O)fehEol At Y Aot WHEL
https://www.ibric.org/myboard/read.php?Board=news&id=319693. JAtz}etz} &[7].

5% 2a|utet olataretat ey oy [







Al6%
2|Aratel2t |95

915 M Hoh







7

=

5}

o)

AAZY

1=

=

g ¢

2 9

3

Oo]:/l

AF

=9

5}

)

|Fo1x]al Qlow, COVID-19 ¥5

(@)

]

e 27 R AEe AU oAt

o

1

o4 olAta

=
=

A A

s

off weh B A

=7} R&D 9
HE7] A ZstAt

ol

._o_l

|
Tor

A

5h
5]
o]
2}
=

=
]

8

5t

H
T

[e)

7o) 7

1

REEED

2l
o o

o

1

o oAz}

0

20

ol w5

F7} QAo
AT et o

[e]

T

fefll] ol A}t

-

L=

% ol
at7)
2 o7}

=

=

A

A

T

et
A oy 4

T

=

xel

o
i
Aow =

317] ofe]

o

o]
o e Ak ojabat

bgom, olabt

T

A
™

A o

5

-

°

1
ol

|

=,
(o]

i

o
S

1A, A7, a5+ 71 Al

<o
Al

i’

°

A2t A]
A el

=

S|
EETRERET

A €]

1

o
I B
1718
B

AA

e

T

2t
kA,

o

o

§ e

[}

Ao o

of we® ofa}

34
o]
H

2 ©
A
& g Ry e A4
Zgefof df

1=

&

o
=
==

st

l#e Aw AAloltt, tfst

T}
A]
'

L
jo

o
_ZE

B

—_

o)
~
ol

Mo

At %4

T
ol

xe}

oA}

1

—

Sh

e

-

ATl AR

10714

11—

St

<)

_(H



G 6-1> A S8 A AY TP

O 99: oA T8z oFd T2 a3 At

1. QAMskA AEAd A25 AgsiRitt(MD-PhD 23ete] »e, g o]-ojAbaskat
Y, 71z oapetAr By, A7) Fk N 2.

2. olFigste] sty AT B3E 24T

3. oxfabelA AApe] A4 SRE Sste] ATl TERHATA T SAAE
= wesht,

4. 7|Z9J3 Hof QAR BUAATE felste V)RS AR AE =T
O oAgtstd A7 &5 A5she A8 AL

5. olAFstA ZRA WA dHEY AT S 9T dFRTATHE AT,
6. ATt Q7Fo] A 275 vhagi,

7. oA R AT B ARE 99 AA 2498 Add,

O oxtstat AeAT Belg 918 A

8. oAFstA A2 gAMR S} R&D A4 7]
0. St oFY AR SR FASL, Akt T doleHlo| A TETUT,

10. QAT AT A9e FFeE EQ7)7e} oldlEAA 7 Bl AAF

e
ol
oS
fllo
>
it
_(?_{5
Au

ERELEEY

_l%“

A FA7A9 GHS AT FIDA L BAFAE T 22 ARIA

107k4] 4 3 A7 deHe=z 5%137] AeiM= oftiste] 7]E ot (BME,
Basic Medical Education)¥} tist 2 AFojaA ol £AS WS (GME,Graduate Medical
Education)©] stt}e] AEA(BME-GME continuum)2A] 7|4 02 ZFotojof it} o] &
Aste] 3 Al 712t EUS w50 WAERE FAStety | 2ot g &
5o sfte] FAE oA AAE ofof Fht

oz 7} Agte]

SE,

Aoz AAws] SaiAE 2 BA dig A FAE Hestelop
I(KAMC), QZACEY, FREAR), FR@EH) S| A ue}

ot sk olstusA
o

Aol FAIAQ] GAe Fes] AQtstofor qitth ol FX WA= A2 71t 2A4 siZE
7Fedt A2 oty Aol AAT At A"le A 2l ARl A ATl Wit B
= 7ML ddgstelol ot % 2EY S fdl 2 107H] dAd FATAE I
AL AAFAER 2ok, EUAZICl wE FH AFRRAE #E -




Ho kI @ Lo rjr N

Ho Rl Hob 2 i

AN 2

£ 6-2) Stet 54

et

JaA(Ed 5)
o 3 w & A
(KAMC)

AR(LH)

(L] )

(1] 7))

o & W & 7
(KAMC), 9=
AEYE 5), 4

5(22)5)

gst, oz,
A, AR

A 20 FHS 9 P

e L LR
A9 s [27]

WEAE AE: SHAL, AA},
Al olg=9] f4a4d g [1]
AFgol A 2A ur=Er
A AA 6]

MD-PhD E3gtst¢]atA
o e (1]

[e]
+3

ATATAE T ATRDA
2 #4 AA 15)

g_i‘

LA

oNEA AL A= A
st [1]
oTHetA AT, S8
A 9]
olxfTkelA Pl dlolEjmo] A

7% [9]
A8t

(7]

A

ALY A AR

ShAy A+E A

2 i (2]

=949 A+ wsaA Ak Af
H

299 Avd wsHE AL A
A [2]

5% 6@ w8ty [1]

MD-PhD E&stj74 =) [1]

(ECEEEEE I EEEY
cRRgIHY ANQY A% =
) [4]

2329 =9 [4]
Agol-olAtasiat A £ [3]

MD-PhD &3}

14
1o

I =9 (1]

o)At}
=43 [10]

PN G

[19] A (&

6-1> olxpuratat

542 9% Wy FA 0] AU




371 33 AFARA

Ko

W oAttt A 843t 2

nr

7pe] 2

xe13
ol

o M o}e ol

< U

pil

B
718N Bk

AN o)
wa, e

A A djst

51
5}

REERE

o)

=8

]

S

d

AT A =%

5

(Goa)E 11

]_
TR N RE

o

A7y A

S}
of

ki3
ol

stct. o

fo] Ba

ol

o

T
oy
ol
oF
ol

ﬁo
o
)
%

<

ol

mj
B

EACERRESE]

N
a4,

A]
woplA AEEE

Al
R

<k

ol

st

g

A niglo]

A9

A

.

sfofof

g

Al el Azt EA A

o
=

A&

A5

A 2% g A

S}
ot

ot

6-3)3 Zo] Q°f

THAE

(Mg

<

1T
ar

<

=
=




PN

|
T
w
N
lo
>
i)
Lot
>
0%
i,
X
ik
o
lol
>,
e
fijo
o
rok
P~
1B
)
o
=)
N,
1o,
N
24
e
o[\
)
N
Sl

A AFA

e boae 2 T
st K Ha B3 5) [516] g3t [7]
(Zl1z st eAMYE 5 AFY A7 HE A4 [2]
a2 ARt 14eE A
o s @ AREAW & A% Y st I A
2 4 A9 [51~18]
AR(19] 2A) A7aef 74 [e]
Hhst
e QAT O AL/ 41 A 2] Ay 2
(amng SEACGE S D8R AUEY BY 5 AFAH AS s 1)
SJA) X H(H 7] H bl
g7 (A5
HR(79] BA) Aol A4 (6]
gt
e AT 9 A4 HA olAtela
(Z;:—TL . Ed A= A [5]6]

01:} tﬂ; =AY 5  AFEIAZ #3 AF (5] A AFAEA 2 N
A Qe A% AR (7, 92
- A7 E v (7]

7D B (EA )
BF(29] 2A) A7Fol A4 (6]
24 ogetdra A
¥ AAF7 | 5
Az g, AL [71110]
AFE - gaAgeig B A RAATE S
(d+5 4 7 B J &
ojxh AR AR o e
B [7]
aaq Ab-ehel QIR w9 (7]
e A oAt AAE] FE (7]
= Absho] 3ol ;q% i}xi}
Z]—) 7@,—‘?— > AT =270
(7]
i oAt 4 @A T4
5 o A} A H
‘:H—|, —‘]EZ“, L_<§7':"5 o T [10]
. olTelA AL B
o A DAA Azt (8]
ofTEA o4 AR Sa
= 74 9]
o i N
SIR=V| oAtttz e dlo]ElHo] A
7= [9]
[10] SAHe G 6-1> olAbabshat 842 918 B4 21349 At




Agt 1. GATEA G A2 Adse.

Setet Sl 4d BAS BT oAEE Hie BAL ofgf (1Y 6-1at 2ol
ok 4 gch. o] 19 A Adeld 9 4 S 5% oAl Hi ARg
HAFAL e, st isteA et @ =" MD-PhD Ak 20159 dE=] o
ol FHHA g Yol FHHerE oA AN Frst QkuE & 4 9o
AL BABAR Agets ZIgoR JNWEE AST AR qHoR w E
Hokoh g8 475 sk 89 oAt P4 mease] gk, IR ojstdst £
ol AFe] & Hg Folk Aol £ olF Y AUl A5 ASshE A9t 9
oL} o]5e] A BEL 4 A AL Fesly] 9T 240 o J7 Aoz A 9
.
b 3o
HEQ|
@| ™D
. | HEo F ug |
@ MD (=]
— | HEo|, ste|(HH) ‘ 2|
L
 CHEHE At
A, oA
3| ™D » I
@ 2| H: MD-PhD i st
® MD >
_ R A
brrey| (2]
® MD
A" 6-1) et oatatsta 4= 220229 AA)
F1 oAttt /e Ao mE FFFelM OF @ A A=

3]—01] /\l' (13:1/\}_4 /\]'_14'—61'}]'7]' FJ = —‘4’

1__

ANzotatart s 1

@+ 20169 A= THo|H, @4 ®2 2 %ow oo wpe),
%) QU shiEE oY A2S 5o 4849 RYor oxFety 39
= Ndettt= ofmjoln, F¥F oM *Jioﬂﬂl, i Ee B
Be B9 omstt Aee Agdthe o)
olARTFELRF 84 M 7|2y




Sttt AN AR m@e] BASEA e AL lksel A ot WA
ore ZCARE gt old ARl oliutsiate] A9 AANE Rog Ad v
ofglAl Stk wheba] ojxbveld AN Az n@e Weks shn gAskHs AL Fa
s wlolch. olptsl AU A mEe (& 6-4>9} o] Wt

Mo =

(E 6-4> ARs YN AR 1Y

O

olgtthst 7| ofsting #H47} tety stelmge B
1 MD-PhD Hgshyl m¥  gelelz walsks A9 (W w87 @ ot

2 Azl By

=2
s 2

3 7z o By

o
o A% 13 mgel £ gou, 439 g

4 A FE AT 2 N B olFel] oAmed Y AT BEL S
A

A WA mge ouirjste] s|Holstmaat el whALsle] B AAste] Batskel 14

on olalskAr} FAEE Aot s w8l otist weIt vhety ot

& AT 4 99d AEA A2 Y2HYA MD-PhD Aw(LHo st 64,
2

PRDH4 3W)E %}aoa Fleolsti gt ookl AupaEg sheldos Adstel AE
A mAgTh 20208 TEEAL WS FARY, AEofst 84 5 5 dAY AR
P AT tzw i“#*} QA sAEED 9o, ohguA BT ALGSDS B
27] 9ARtS] A5 AUtk Welw gk webd olvejsie] Bgets] nye F o
Kt 9 el Eel A, $ge nsagel BAS deo] Aedes 449
£% ShH e 29 290l L 4 ¢ e ABe) gt

L3 al
S AWY A25xo] FAST Qe el 2, sﬂw 44 e
AT ot 630 ARF Wast ek Ea st sk SYAT 69 s
ol sk BETHMD-MS)S Bao] wet A4 4 9 o
nge ojist 94 Jhedl oARsAE AYALES S|P Su 3
Faun a7E gastel SAWS & gk Y ATI-oATe A=g B A
shke pdele ARolth AFe-oATsh £ ARt FuRe] oA Adsisich A
WA Bge ojist £9 % ety A-atalele] ML olssta olatel Sk 7




oty Fz 7|zEol oifmettr AL A ek Aelr] sgEs Aol
5L olFfet 59 F ilr ®i € Sue upm ety Aubg sHelagel] 119
stk ol WA mEe 9o 1~3 2ee] mgtEA ghout omiet £¢ % AP 5L
W J|7hol QRS 4A A5 F Yety TS ol4ehn oatusAt Hie Aol
of Qo g 49 TN olAfmreta AeiApre] E71shE A9t st

10

ol T e
re
B ke 4 X

o
O
oX,

Sl =
A% 97 2RAY WA Basi, ol A7 WE aAARE S
2I2WelH FaT fxoltt A7 WE AL P SHE Bofld HEH ol

R 57
nE o 1 ~
U ol it

rerg g
A ohde] 2A A&HoR A7 P WEd =
o shdo] LeptaA AT Adol trste itk 4F weER 97 nz
2 wjHstel Amgich, AT WE w45 2] AT olbusla g =
2ol 914 aiolch oAt opY ZEage Fo
g % om}. spAlo] AbgSHe Alda Ak shgSe] o
At | Wag oo Agslcr dk. oAbuslg gy Z2o
Q7YY QLW okt Fuf B FAHORE 94T ARI|H

2o oAe BFolol Gtk ATAE] A7 Avhe Alsle] FAH
g u 7S ok et obel g ZE IO AE

el 4T Avkge WESoloF ohi, We AT FFEo] WED & U=

Hiclro qu—g].:q ﬂ/\ﬂo] 2 A5} 73@%
=

s

SHA
of
AE ‘_]E_ i

k]

H'U_l
OLI
r_{oﬁﬁﬂg
o

of rg H
-
[H
fu
i _‘N
|m
i
rka J
Oll
l

ol
ﬁ_l
rr
ol &
< 1
ok
[

10 o mn o

=
|m
oy

o o off ®
=
<
>,
ik
Ob Oll

i)
Mo

»o Qo B > oox
=1
B 4 o

AT Y RS HTHOE o)5T FAE

]- T L =70
S SR 58 AAelES Adelolcr g,

10

e X e

o
—_

et BE AP CAElA opy ZRadel] AUske s BAete] g WS
2 59 RAHA ATHGE o5t 1 A, doti e SRR §3S T Az A4
3} 7HE BESHs | 5718k shgolch. olelst shaol olbabeba by made] Aot

204 ERNreNEcK R




=

51

St

[¢)

)

e Fa
o © ot

=
-

A AA

&

A AL

AN

o]

oA 717 Fejz of

o

—

]

e
1

A A2

—

S

S

o o

&)

ol

rm
Hlo

il
T

o

A

To
oF
W
ﬂﬂ

zel

Tor

oA

o = A

34

REE:
Al 27

el
ol

it

2
-

B

3|

ol A

TA

=

A AFA

1
ol

(e}

1), @

==
—

[

o
i

9 @

1

Aat 71 AR A

2] 9]

—L

=

Ay
2AE 719 A4 A

T

°
RS

13
(=

p

&

[e)
L)

A

mj

T
)

—_
1jo

mr

<+
ol

jo

<
i

3} 47

Fors
__O_l

T

ofzl= {lo]

2K A7

S}
of

ERERE

o

] L

&
il

—_]'04 3

(o)

_C';]

=

=

et

3

(<]

o] d&A FH
=Y

=

=

a}
=

A} 72

=

5}

o]

o)) #¥ A=

()

ol A}ah

She 3~789] AFdEY] AxE o

FAZA | BFo] FHH

Algr 3.

o

ot

A\ s}
7|zt

= ]
= Hd

o] A=

:ll

o|7]F A Al

sl
X

.

—

]

(o]
20219 A= 4089 A

g

o] A 2020

T

—

=)
o ‘ggeiel

<k

1%

o

1. ¢

12 4070, 24

[e)
2
1

1

2 glom, 2022

°

1=l
=

oz} B

1
—

oz A

%]_

5

FaTelolA 275

=

=

A= 40

‘=
=

94

Ao 4] AASte] SCl= 271 ©]

&
® 4 Sole Addz7we] 4ol wat v

L3

H
T
Tor

)
iy

ste, AEE 7]

[e)

o=z Mdr

1=

&

5=

1

2

Mg




on
N

Tor

oA oty

St
ol

A ol

W
oF
=

__o_l

)

T

_04

Sajate 7]

)

o=z 19794

A
e

AR A%

ERE]

AAHE T o]

o8

)

X

=
!

oju

o

o

o}

-

o

sfefol

=

e 7 =9
1=lg

f

stal, A Akt wSIEE A

WIERE!

[¢)

o] #d ¥= A

MD-PhDA| &2}t

2uteb o)Atk

o

<

Aoleta

SH
GH

&4 FHo

B

"_

37}

T
=

[

L=
—

AT BEY A=

<k

ol
Ho

i
o

ol

|

—

il

1

=
o

Y
SERS

=13

=

xe)

=

5}

o
4 A

ofm]
ot

St
ol

=

=

o]x

FoJ- oAkt

ZF

1
Sl

A} ottt e 54

] ‘A

g

22 (24T}

2
T

A AR Fo15ke Aol A

=5 7t

5}

S

2]
o olate AEY

2ol
HEo A7} oJxfa}

7k 24 7]

oF

omA ot}

HA]
]?:"_

)

Ay
A
T

2

T

Xe)
o

S REE ERE

=

5F

At 317 of
309 (d3e Aol 1%

4 SeAE

1
Sl

xe}

]

=

| (5T, At

(]

1
S}
=1

w

HE-)- ol Ak}

A SAAE

—

o
A

=

5F

S

91744

1

713t

47

°

(E 6-5 AF-2A k%

AZol-ol Akt




oo
V_ﬂ
]El@ﬂloo_a]ﬂ
o%ﬁuo]
QLExLﬂlﬂ}
Eua 7J.o1r1
_OHL_L}XL7
14047‘_ c
__%aﬁoﬂﬁf 0
ﬂﬁo% ﬁl%r
_ JIL__i ,LIZ‘._
ML_ﬂleWLmL E_
n_.m_'_l_l_rTMMﬂﬂo‘.kE = W::nno
‘_.ra ‘_ll” B B = o= X Ton! 2° N
m&qgggm : @:_Lym
ﬂﬂy&#gm 7 @mewg
%5% A:ilf %&mo_ g W
_,2:._A_|] X o 7}4@_“.]%
m e Odﬂ‘lr __O_l —_— ,XIOvA_l _I..H_JI ,_Lv
1rHEL. m] .Iﬂ q.A]] 7ﬂ| _o_|1_|
1r,‘7|1_ n_un_vmmpam._o_a _M Mo,.Dlelmo74m_.wodﬂ Urﬂl_:_m_
or D o %o o sl fo° W of ol wn o mroo (S K
mﬂiﬂcgzeﬂu i N o dun“_uu N o B o__
moa: AE_E# . X7eu_ Mo &quﬂ
}Affﬂwﬂ ovunuﬂﬂo_aﬂﬁaﬂ nyna_o;ﬁﬂ1%q
N QEO__O_IWQ ‘_ll___m _._.I ]1.- O_"ﬂ,l_—b‘ O.,.,U—H'ﬂ_vm OﬁO-/..A
T B o Ho o T e ~ EEC) A H o S E & o N
lof- L,___aA,mogl — 0 E_mﬂu LIL_o RS = Lma
oo mﬂoa ° 40}_@§f}o%3 w,opn_nm%o]a]a.
ﬂL~1|.3 oF @@% 1@uémﬂ% o %7H_xwz
o 5@14 y K ]% = 38 T x},_
T LAL@ Laa]o ﬂooyz,_] mMSL_L mﬂq_m,_uo]
A_.hzoo @1@1_11,_»1 o o ullm_.or1o ﬂ% 9Qﬂ1| oo
_— o LE 1W 1o . F_O‘._ HE vaﬂ ‘mﬂ jo —_ O_ul JOl 1__IE 7.A w 1; AT — _E ﬂﬂ
E@.&wé%dowrﬂﬂ = 1&_.ﬁ.1_x_,n_zoE1__1_L ﬂdu._:@gwu}oﬂ
mzwmﬂ]ﬂnﬂ_&a_. u_"w_. uxmﬂmaﬂpﬂmmwzn &Lhﬂaﬂ&rﬂiéﬁf
m o X N NIy o M o %0 Moo e wr ML K i < B g J) °
J.__OH_O,Iﬂ ,I_.E ,.F_/L.ﬂﬂﬁluﬂ 7,mﬂ Hedﬂ o 1rf
Y 50%31 e N o > By L
e B i = or  <f M M4 o 2 A ,_%1A G
amogj < 5 5 AL_Q1ﬂTaﬂa M%Aﬁﬂawh]
mgqugyxﬂmﬂ R aﬂz7 L_L},_&E oo@zmou%w
OE%4R%%%} ) Lo%nonﬂﬂ.koa%1 < };no_ai_%
%Am.ﬁo e 3 o ok u_oLHTATHo zL_du.ol;uﬂﬂququT
ﬂLquTL 5 = o Mﬂ mﬂrﬂ_wEHduBLf MM\WoﬂrA_o_’T
ﬂfJVLEﬂLE_mxaﬁ " ow_eﬂ_ooﬂuge y © op xnﬂm,xmﬂ%@
:._ﬂ7~ﬂ,ﬂ_b e 0 L_.Aoo Niﬂ.ﬂ_ﬂ_ﬂl __oL_ﬂl_ooo. 1_.r1uu1_
= q_.,_o ﬂdl T Ll‘_ko_aJEaJ,QL.AT ,1__.0_.,___0 ::620]7
x%aL = . B ZO_Lx_. o Tor 1)(] 0
(A L ° — o ~ IS vy _ ~ o 0 gl Nlo
A?_ m % & zu}ax oﬂga — o 0
L_LAT N ol __o_.dl N roy ]u.__]}P otxO o _z,_]L.
= 7dl;mﬂ_ﬂw1 firsg ,m.LLﬁn_ﬁ7]o1_Aé = = K ]on
o _I_I 1_10 il Q.OL _o_|1_| L|7 a ]q\ _l]7 —
il feay bl ! =y JI__o ﬁdﬂo 0 o o
;;;E;w i wmywjfw Zﬂmiwz
ﬁ%%] — W omﬂmﬂ%7w|m|1_mwu W&w ,éuaﬁh
zon_Alu_x < _u_odl.m«ﬂo_im_%]:ﬁﬂ_. mﬂﬁ,%auﬁwﬂmﬂ7
T 5 ﬂLmMnoﬂu@mowm@m ﬁﬁ#wos_ﬂwrﬁww
T Tor maLua1maoA = 1__/|_,_|7W_
1?1;2 wq}
zmo&;miuﬂ%ﬂ&r #ﬂmmqwﬂy
7&1% é7mﬂﬂat luw\@.._o_.zovr
u,mo_ﬂ_ ﬂ__ﬁ L_,_mu Tor ATﬂm <
X z,_Lf N 9 S ,nnoélo
or ﬂﬂl} Ma_.mo__&o_._o_:n_
1:51;%._3 S ﬂHLIA_'LV%
mﬂﬁﬂ Wz%%%%%%
@ﬂ%ﬂ?ﬁ@oi
00 ],moﬂ7]‘mwo
mﬂ08 zv7d
ﬂ_nl.Ll r
1%}@.4
n__muolqlwmﬂ
On_].ul__o_l
ol

o e
]

A

) LY 202

D.

[¢)

A
10

el
=



L

A

]?:]-O =6 e
s°lal 2
2]

HA

O]

s =7
b 2pe
]—‘:101]}\1 AL
== 7]_;(]1
A]

171 9

(<]

o
gEge:
o o ;
EMOM mﬂmﬁ__mﬂ1
=1 o o E 5 ~ N
@%ﬁ@4ﬂ uaw_m%ao_a
X i M S H o Tor oF
ﬁea_ex > IR ,wo_ﬂ_
:.1 ﬂ_,lﬂﬂn__”‘_ﬂl@l__Oﬂﬂ ,LIU_H.IE
umoﬁoo_e,mﬂ A.:.leﬂn%l,_u”_i
Lmoaﬁm@L EA,_}OOE% a T %
mﬂﬁomﬁhmﬂwﬂﬁ7mwad.,, ol ™
Iy oo%éo_ﬁ7ﬂdﬂ oz %o
@mun@m%ﬁg oo : oz i
EW%HH%Q@ﬂTEu i o T
7411%%?5&1,%_%%% - v N
N B o ~d ! ~ ~ B Tor T N p T o mAdl _
T le J o_ﬁmﬂ%h #mﬂﬂw_ufﬂ X
W.i d‘_qoz*o]LIMmﬂ]M‘_/ < HOM 11_% Jo Rl
JlOﬂ,M_lQ._.‘_nLJ_IOOL..]__/I ‘mﬂ_/ LU _ _
= G (i e oo - ) = 7 < o ~ o
__O_l JE' ~ __O_l dl .A_l q dﬂ ,__IO_.ﬂ 0 Mﬂ ME = U_—A _ o_wmo 1_,_NO ,_Il.u'
Hfﬁzﬁﬂawhu%ﬂﬁn_on o Lfodumﬂ_io il Gl
%ni%ﬁodomoiowa%& Qm__%ﬂﬂa% T ¢
=IO o k T T g Q) B N g s R
@zﬂyggﬂmﬂaﬂ@ov _i_q;oﬂw TR o
ooa__}auz@o M o Ay A P
.Euozooz zaﬁd..ﬂ%o_a 7#&%&% - )
WAAL@;L_L;L¢1 - T 7¢Jau 5
G op H M Hl Al o ,WU_M ol = Sl " oT T
37&_.w_._._._\./,mﬂ1r@|¢|,|ma_. X nz|,*
—_— oU iy o K T n = < T = ‘_ZI.._
o ™ o E wjr o B~ SI ¢
o]tme_Lz,_mn75ﬁﬂ1a|mﬂ K
zéqo.1mm iy .
oemuoo_/%m,.&m%ﬂ%m 2 o
ﬁﬁﬂ%%&ou go__poﬁxq N ° plx [l
ﬂoiﬁoewg_ﬂ_#%whlmﬂmﬂ&u_ 3 wﬂ S o <
@@%@%Mgoi&z#m o) i S i or
%%a%ﬂ%%%#@ﬂga 4 K 7 % 5 |2
o_wwmmloﬂd.#ﬁ%%t&ﬁm N T R X B
a _m T~ m iz wj X Gl N % INg m ~ ol T
Td_o%ﬂ%mﬂwzq Mo SR &
gl 4417 o Hooe b o
s __L%,uﬂ@ 97@ N ~ P o oh
mr __o_.A_u o~ o ol o h
MH_n_n_ © o M
N\ - — o] ol =
/\ Wo N . %0
N T N T
BT o
o [~
ol o
XO "
X




AR AL AR RS She Azl slzejst Rob ot Ae AL st
L AgelAE A3 BEetE 49 T A9 5o 72 AR 445 4o
dtt, slzolst AR £d AL A7 209 o2 egatnl, At 2 mzIY A
o SRlGlE AT ol a7 A9 S Ak T, lnsh B0l 71 &5} Lof o
ATt A AL ATE olF St £3 olF HH Wg YjHoR we 3
AR sofeletm & 4 glek J1% ST 41 olF QYA 1t AAH A9 A9
A 7\zelst o Al WA AR ES @k B2eY AR: dEt 2 a7
& SOl 2alo BT 4 ATAR BFY 5 ARS FllH 18 APl o

A 5. oIstat A Y wAER AFHL AT SRS T ATHIAZ
S A3}
=2 =2 0w .

AT HE AR AT F3s fo] Hot= AI7Fe] B (guarantee of time protected for
research) © 2 Ao|Htt, u]=o] NIHoAE A dsk= A (career development awards K)
o] A HMLAA AFAHfull-time appointment) -8 HAZR 75% oliFe] A AZHAZE
ML ol A= a5k, 54 A AR okl Qi 2 Als YR Ai #opa
ol A= 50% ol/de] A+ AIRF BAS Q+skal Qlok ., ul=o] HEits ohe] Fofl=
15w A7 AFo Alk(approved research program)et HEo] A HE F 4
SRS A Q¥5h7] 9t Ak (research career development program)& Zt5il Qutt. o]2ish
D2 OH(ES], A AFo mrIdl)ols AT BT AZL HER, &% 7|3 AY 5ol
Axlo] Utk AT AF9] Alx(research resident program)« Wt Aofxf, W, F/4e]d]
i, AR FoFet, mRatet SOl RFEA Stk Wte] A A HE AR A
Aol 4 39 B 80%F a7otal k. Y29 Ae A I AaA@T AF oo
A= 50%°] AFHIAS st BASH ok Al A4 A= & AZ oAk
St Ao 2 de AR AF AP /i Z2 T (Neurosurgeon Research Career
Development Program)olt}. Al7ejxt A5 7= /g mZ2idoss HAEHY W
(tenured—track faculty position)Z2A4] AFE fJall 58 B FHA 50%9 RS AHE Ay
St Aol AZF 95000825 Adgelz Adstar vk A JAHeHAH(mid -career
physician—scientist)of] et AFHIAIZHE AFHA| o] HIAfLA=A FHH o=z AFE
TH 5 A BASH] flste] dids] Fasith tiAl=z FFAES] 50% ©]/de] Aol
g asiet, A 9AtasHA (senior physician—scientist)ol] et GTH I A|ZHS AAGH7| = of




c

AT A2 20~30% AT BHS ATHE AQtstal ik A9]A 0] ek (Swiss National
Science Foundation)2 JASIALE QI3 A HS AR 30% ol Q9sty A3 go=
U clpA L il S e o VS A A s L] A= e

AT BAT SeA AL A7 ASAE aTe] ANHoR Adsht Az
= Ed= A2 dids] S8s5tt. 55 A4 A 25 diftiEes Aw EFo
2 Ea Qo] a7 AR FERE dids] of#e EAlelt. IER oAftetAte] FRef
AEAR FEO EAo met AFH A Hprotected research time)< Zt7] T2 HAE
ofok BT, G 6-TE OIS AR BAYE ATHEAL A WEE e A
olth. el Aol BAoR WG AReTAL A4 AT} AL Az
W AR AHS AT AT FEOR ool At o, oleie 4T ATl £AE B
o mlefol FEWE & YE S AU B 5 WA TV, &y BES 2|
SJste] Aol FASks slalE BS Pekaie. S5 A% SRl SR At
A2 9rEshy] fEiMe A 5 A7) 70~80%E8 ATHIAIZOR Zhal o] Zdst
ofof 7t} olelg AFRBATI] g oAl AL SO gAw, AHoR B
71l A 80:20 WMAlS 285, 80%° A4 Al 20%°] A4, ws, WA B we] Al
U< 88ske A=E AL Ao divs Fo3t AFALA RN AFEIAITS 4
o2 WASL gtk A7 CATEIAY HEG A4 LS Qs ATHTARS
0 7170 A7k WSk, B4 2~5d fAsolof g}
B 6-7) JASHA; A7 A AFH AT
2z =4 ¥ sdus Oattelar &F (el &, HAF §)
(d-52]/dista4) AR oaptekah) (5 oJARtekAh

7|12 B AT AE 80% 1% 80% ©1d 50% o1/

dgefst Wt AQ) A+ B 50% ol 0% oI 50% o4

delet (o AQ) AF E 50% o 50% ol 50% oA

ofatslAte] AT HE A7e AAs Agsle AL BesA ot oAt A
AzolAe] 917, FASHE Hoto] tebd, A wEA B 44 7P 24 58 msio]
of @t olg Sol, AF olAbskt, A% oA, AT Awe] 5 oifulea Ae
9 AzdAe] 91s 1A Wast Aok wH, oA BAes Bope] EARE 13
slofo} shit, 71z olst, Aarelst WA, QAkelst @lihA o wet ATRTAte] the

OAMIIBIRE S M J|g AR




Ak f) 2 Aol ol oAtaslAe] ATHTALS The:

[

ATHIATH%) =

A (on call duties) =

bl

W

THER): BAF 10A7H
(45F)o12tar shd, A
= oY 5o ¢

Btk

Al
=

1=1g

A|Zto] H

74.8% =

?-H®:$ﬂ~w1ﬁ%ﬁ

H

-

'_i} E%a =

ofoll 4 @7t 7= e}
AT w94 A4

ol 2 (clinical duties)®ll

SAZE
A7E
2

P/%— olW, 149 365¢
= 2329470

]Z

2,320 — 584

— 0,
2.320 X 100 = 74.8%

=
S

2], Fa 1049

ZRATS

Yz slol %

. F9 9

2,320A12F.
1=l =)

A= =R




At 6. oAtEs ATFA AN 2AE ntEw,

2 ATLAEAFY AL EE] AR A F(HE|EAREARTA A2021-1045)0] w2
SHuyete AURAE A (tenure track)ol U= AFAIE AFLHAE FFst= A AFH]
(AA Aw], 7Hd AFH] F)olA AFF A (research salary)E AASHA] =ct, A7
dAer QEEHAY dete] AQRFEZ A= bt i ZEezRE A7
2 FoE LA Qlo] AFHlolA dAFAte] FofE AT =, 71l &%
H AFANA AFH] RS Fo® AAshe ekl disiME =l d= & A

A%

ok 7t 39 WE 4 5ol ot AF
s 137k T;Loﬂoa?—é%, A7 At ATAEAY S At
Ey ANOXAZGe g 242 AQRtth) Fdo= St

Z: =

Folaat W AT2PAAYGY AAHE BFo AYT >
= A

=
T

o T
fl
2

k)

ol

e

Agsor s 2AL oAbmtsie] B EACA e 4 9
14 B8 sa AnE ggstil a7 BEel FABE AR o
Ge. ol A AL A Tl FANE AQ o] HEAE WA AR 2
| W2 o] Ale) Sofo] Ak, A9 Sl WA Hk QUIEEE ZASH it of
: el B AR GRS Factn A7 BF

e

2 A=
Zob7lE ofele zio] Atolt) Z, o Mowﬂ @7 g0l S 17J°1 o
T}

o,
o
rlr
BN
™
=

N

n
1o
Fo

M
)
it
X
i

N
N
t
R
o
)

oatstate] ety 4

S olajsln Y ulFe] NIHE tiobgh dejz ra a7
ARE drgelz AN 5 9

ANEE SFAL AHE 6-8).

212 ENrenEck R




(E 6-8) v]=r NIHCO| A Fof AshA (salary cap)e] 9

K01 maximum of $75,000 (and appropriate fringe benefits) for a minimum of 75
percent effort in all years of the award
K02 maximum of $100,000 (plus fringe benefits) for a minimum of 75 percent
effort
K07 maximum of $75,000 (plus fringe benefits) for salary support and $25,000 in
associated other expenses. Total direct costs are limited to $125,000 per year
K08. K23 maximum of $100,000 (plus fringe benefits) for a minimum of 75 percent
’ effort
K25 maximum of $75,000 (plus fringe benefits) for a minimum of 75 percent
effort
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FATAY AFAREE) A 712 Aol Basty ¢ 4 ek AIA BT AAY B

SIIEAREAR TAE st A% TuEESY, A4EAY G2 2A@,
[e]

Sae, Al4E, A7 A4L wob AgH A, AdnY, 2HEY F =
AR, A6ZA2Y DA G2 ARIYAE FoldTA AAHE AT 5G5S 3
T gl oldg FRe Qg Hopol adE omeAs ArEEe A3don 44
s17] @A she aad Wak ohlet SAtEIAE A%E A BAAE QjARTe] 237
9 AT BEE §UAT Wo| girk. 7we] EAT Aetare oo et o AE §
40 WashAAw FATAY ddn] AN 2AS nhAg "ast oty & 4 glow,

o
%
o
My
K
kI

Al e Allbeitt.

A39xAHF=QA71E AR

® Feldat - AT2AARA] A Fol thg 2 5o WP 14 5 vt A

.
)
>
! ol:o
N
X

Zo]2, A7z HeL
A 6ZA 2 ThAjo] wE




At 7. AR SA43 AT & FRE A” AHA 24e AL

AT AL AR AYS FUS oL FA] Sstel ANTAE AT
AT A 24 Fasih ofrlolt oimEte] g F71H Foh A7, A
o FhATH, AW BY 2% 71Be AARR} GT vE, GTYH 2T H) U F

-

SipetAtE g2 Hddste= 22 oAb Azt A=
Aloler. Sevets B2 oAPE atstar AN WY& FASEAY oEst <
b Sapekat AR2oA Fad AlZ|(ZRu olshel e YA AFAE dAAER 8
2} 68) o o thet <14 ZAHKAMC, 20228 $35tgch 0|59 A& 7] %90)5t
22, Folet 430, A1 T E 7=AF} 87%
£ 20~30t) 92.7%°]1l, MYHl&2 10.

0
oAkl Apol(Fel, Azt AT Y 5) 2 ASA AAAY 5
A

e
-
0%
)
2,
EN
o,
Tlo
N
o3l
rr ol
ko
rol
Mo

e 4
A Ak ERb QApeRAte] thieh 7] =7 A8, FEAH =], AE BHA
&% 71 AEset A7 g, 9794 87 ) 2 & 57 44 5ol BasiHa A
ZFskitt. oApetAE AdElRt A= Z]xofet MgAks olyer AstAE, dAolet ¥
e & . Al AAAR] 7]z ¢t

g e 1o 1o
T ow
ﬁ“jlo

_E_ll

A, ittt e o] S =R ¢, v I=E S¢teiohA] s e A
7b opdEojop Sk, FEET a7t W2 AlFol A4E 2avt v 27] AN E #
g 71de] oAtsAE ASste A VAR WAE dHE dAE FEs AYT 2R
7b ot oAb dpebabso] ohef S Y T ofHwS 24T 2y, vl diet =t
e A FEETe AtolRte Hol uEhgTh mlEo] Hih 2t ekl Aol A

SALTFEIRE S MM 7|glelp




AlA F71AQ =7F AT A4 B AdEAe] S a4 Seld At
A =
=

S, AL AT B BT, oAzl fe1e ATe] Astel olxtu
Fgast ek 2 A el wet ARATa9AE A9

z47) 7 sgon, R ERAAQ019e 22 AW A 94 A P4
=]

Aol AEdFaLAE g daie FEME Ay Syt A R

lo
v

2 jole AN
o gae] Fa 2clo] Hek AAATANA Tl BA AL A5H HA o] s

sto] orhbetat Fd A4St adtE & ZAolv. ¥R AEAAEY HEATUA=CES
HoA2x Al A6 olE EASEA Ut KAIST Sjifettietde o] Ax=g o83
of HpAF oejet AEAFed S & 433 nhAAl SAT gk oA & HA §"s
FaL glel 2 A7IE B e Qaprkerat el Zleiskal v shARt AEdTade
mid 30 (M= 309, Ae ¢ 10%)e Adsted 122

TE gid et itk

AR, s QLA 2ol
Apprstae] AREAZ] e 7]
FolA g ofd FolH AT 718 o] he Fasht
g gtk 7x0ete] A AT WAL TS WET A QoIS B A=
o 479 wgo] thS Faskky T 4 Yk olF AHS] AL 25T B 7]
29| Wsbt glofof gtk olF glalA AN =
Arstds drstt At 858 4 b Adolt AAES TEstelol dtt

B 2
s
rik
i
iR
-d
<2
>
B
>
lo
P>
b

&7

A
N
i)
rO
e
=
o
il
=
b
d
)
1o
H
ol
il

spyfloR THE AFEIEU BN AT HEel BES Witk AUstn
R olF WIS AAZ FEstolor Stk @ odR4v AANAE Qo ot
$ Qe ARl MER stel AR AR AT 2571wl 4G ka9

shapel 7 &

2ol gick. olelgt @ Al olmA BAR ste] 4%Vl S0l S 4 Hrel 9

ong 4477 WS AYHor FRIY & g or S71e AAshL glofof gt
zH 1)

o] Qt=folojof A&z Ql Attt AT B 24T &

ES s
&7)3he] W] o] o]2old 4 9}, AEAET TFskE UehT gl Sejet @4

(o]

bal
10
>
E
Ao
>
Ho
0X
njo
0
ot
[l
-4
>
re




3 [go] e AT Al o7 Fvte @A) A

o
2 gaEr]o] =71 mAAE fAsiAE REEA] Hatt Atgtolzt

gA, o2 BAUF ARS F J1E A10x FPEL B
o wobgele] AT A EA AT} ATREARE, A7 29
Z4 oY A7ARA 24 e 5718 Holdth @AY A

9 AAAFAAIABIRE) F2 ATAYA 4, oA AAALD 5, SAANRANE 47
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At 8. SArIek B8 @AEE =71 R&D AA 718 ¥Fe SHUAM

2 ATolA AFgsta ol olafalelAe] dgt Add Aols B el FwEe A0
o] wglet ke AAsts £a% asolth 20219 Foliyet-ojstrTystA s 4
AATANHL Fhe] Ha AT ARSI Qi ThFd fol5e FEHC
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OJapatebaro] gt Aol tigh =o]9F AbelA] oto|rh FAetel| wheh M F71A ol
orptEtAtE S4dske R&D Aol AAHOoR =R Fota Sl Zo] dAo|tt. 2
et A8 R&D o4k mid 87141 F715 ofqlen], GDP tiH] R&D &2 Rk A
ol Ao BRoF REDE 4% R&D oMl 27%¢ Bkt of shed] oot x
&et ¥ R&D A2 Wi W2 HlF2 AAstal Qe Zo] o3 dAdS HojFal
Utk =7H 2pLoA Sabtelar £ 19t R&D ZEIHS AAAow F= =
=2 st sk HEE AZboto] oot (premedical course), JtHs), HEQ] +HATA,
ety & ws, FRRES AYcste RO Z7|A4A AEE 4

=HAQ oot A AFE 4 Qe dFAY ZrIafor A4St (Y 6-2).
A2 AH§- Traning(T) Z2Io=2 249 A Fellowship(F), Career development(K),
Research education(R) T2 130 g t}ofFst A|7]of dhio] 2 sty Ao IH 6-3).

MD/PhD College MD
Definitely want research Exploss Resteis Interested in health and disease

as a major part of a medical career i and a career with research

N 4

= Summer research NIH-H25
= One-two years after college NIH-IRTA

Medical School

Engage in Research

Complete a PhD Explore research
= |Integrated MD/PhD NIH-T32 MSTP ® Summer research NIH-T3t
® Graduate fellowship NIH-F30, NIH-F31 ® Full year research NIH-TL1
v = Full year research NIH-MSRP

Residency & Fellowship

Build research and clinical skills

Combine clinical care and research

_
=
= Research Residency & Fellowship .
Opportunities in NIH Clinical Center
Pursue a Master's Program
Subspecialty research NI} 2
Loan Repayment Award NIH-LRP
= Clinical translational research NIH-K1

= Focused research NIH- K12
= Individual carser development NIH-K

\4/ Early Faculty

A Career as a Physician Scientist

Conduct research on biomedical mechanisms, diagnosis and therapy. population and
outcome medicine, health policy or health services

Work at Academic Health Centers, Hospitals, Federal laboratories, or
Biotech/Pharmaceutical industry

* Supplement to Enhance Diversity is

B appiicable at all career levels
= Collaborate with a team of researchers NIH-UO1, R24

= Independent research projects grants NIH-R0O1, Rz

(39 6-2> NIH el ¢4 4974




MEDICAL/DENTAL/ CLINICAL TRAINING, INDEPENDENT INVESTIGATOR
NURSING/VETERINARIAN FELLOWSHIP, RESIDENCY,

SCHoOL APPOINTMENTS JUNIOR FACULTY SENIOR FACULTY

T32-T35-F30- F31 T32-F32  LRP-KO8 - K23 - K12/KL2- K99/R00 RPG RO1

* NIH Success rate

* Time

» Mentaring * Mentoring
» Exposure " Dept
+ Education " Reguiatary OTHER ACADEMIC

Requirements OR GOVERNMENT
RESEARCH ROLES

» Demands on fime

* Institutional support

INDUSTRY RESEARCH

CLINICAL PRACTICE

(O™ 6-3) oJAtetA mpozakels ¢19t NIHO| 2]
ujze] Ao olzprjstat SAMA] tgt YR APe NIHE ZHOR o]=olzi] tud
¢l MD-PhD Z=278-& Z]¢st7] fJsll MSTP(medical scientist traoning program)g +%
St 9tk o] {8 NIH+:= T32, T35, F30, F31 59 Z23e gsh=d] 2018¥%:
71% o2 19 5HT Fof o8tk TR HMARE AR 9 HFo] YxEI(NIH
Programs for Postdoctoral Researchers and Clinical Residents)?l F32, K08, K23 52 &
Fot7l ft 20189k o4t 39 5HRE @2jo] olEn. =, odietolA HpAtel A7t

A 717k oApelAt oFAo B]lshe At 59 EEof ol2= F R o] o]FoiA|
A .
2 dFolde datrerate] g Aojet Aol Zlxste, Qapretat A4S 9 FEd

A =7F R&D AAS SPAR FE5H0] (E 6-9)¢F 2ol Aetettt.
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(B 6-9) oJAbfsat A= dAE R&D 43

S BT A7 R&D %3
19A: 9 U PARCRS) Lol amaecs FT Fundamental Training as a Researcher
A d=F At Y ¥ 49, gk CT: Competency Training as a Researcher
3Al: A /i Post-Doc, Fellowship  CD: Career development as a Physician—S
4A: 9 Ast RISl el EP: Established Physician—Scientist
5aA At 2 3 2 A oJAtkekRr 1P Leading Physician—Scientist

2, 1A 71%%6;@% A7)

A, 2L £9 F 4ULS Sobo] oAbatsia ol Alsksis wAol Agol
ST WA ATt AR SrskE SH0E gaoR 4@ A=A, A=
A7t ATAL YUsE A7 R Akt 27} ReDE oluettE B8k 4
o)F 95t N AT ses|He] ATHHA 24 2HS HEG

AR, 3BAE ATl 49 Ei et Auhat atg] whg olF ojababsiabol A A
el

1:3 el
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B 25 FASKL, SJANeAE BE| HoE oA
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Ne)
lo
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olek

Seebs oAbelat R AEst AAHCR ZEold x| ool ojituelal SEAA
glo] ‘”qu kst AZ(MD-PhD, tjstd S9AE 5)=2 wjEd oAtmetate] 2= 25
, 47t 52 mtebe 4 Qi Z12AQ zast mEsit. ovtdiety it B
e%am Qe AT A A zostES, ATES F)ol B Am A HES
o @A v Zizo)et wds Eeeh AR = oF 1.300~1,5008 22+
= dedl, FAHSeE MD-PhD ALE Fsl 2008E9HE 2016@ =712 FAHH 4= 1009
T, KAIST o|astfistedS &off 2021d7kA] viEH 4= <F 2000 & 1211 20209 7]
407) olatrete] LFot= Z|xtuSg 9889 (Xu 4 1329, Hu4 1819, W4 675)C
T o5 AR ot F8 =TEeh Blao|A oAb 4 oin] ZHE W2 H]E(1.05~1.22%) 0]
0= OANFeRR SHO| RRE 2.0%C Fi AR, dAHor A #EQl 14,0008 =
A5t YA wd 1,000 Al elglo] zelstolof 7H5s Aoz HAs It AL
—pekate] ot o] 30doltd Al AR 50%7F AdEcHAl £ AolEe 7M.
Seuete] A9 2.0%71A gEsE7] 9= oF 1,000 o] FEohH, w=o] AA] %

=2 o
Bul

ol 1.6%<(E 6-1007}74 =7] QsiAE oF 5000] o] HZE3t Aoz o=E|ut 7]xolst
AgAte] 1t 5 1d f o 27 228 25 QA AesiAs gt

(E 6-10) Z8 =719 oipme 7a

Elet 51,846,339 123,230 1,300-1,500 1.05-1.22% 2,465 1,848
ST 26,068,793 93,604 1,319F 1.41% 1,872 1,404
AR 125,584,839 315,406 5,212% 1.65% 6,308 4,731
o= 334,805,268 851,641 13,676" 1.61% 17,033 12,775

OECD. 217(2021), 2JAH20184); https://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_REAC
medical researcher; Australian Institute of Health and Welfare. Medical practitioners workforce 2015.
https://www.aihw.gov.au/getmedia/fd5c91{7-a460-4b47-ac5a—e8e2{9fac219/Medical-practitioners—workfor
ce—2015.pdf.aspx?inline=true

Masatoshi Ishikawa. Distribution and retention trends of physician—scientists in Japan: a longitudinal
study. BMC Medical Education. 2019;19:394,

B NIH. Physician-scientist ~ Workforce ~ (PSW)  Working Group Report. NIH Web  site.
http://acd.od.nih.gov/reports/PSW_Report_ACD_06042014.pdf.
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https://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_REAC
https://www.aihw.gov.au/getmedia/fd5c91f7-a460-4b47-ac5a-e8e2f9fac219/Medical-practitioners-workforce-2015.pdf.aspx?inline=true
http://acd.od.nih.gov/reports/PSW_Report_ACD_06042014.pdf
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Aoz A, WA A vk IHER ARkt Q18 ¢ g Al 2T
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oAb A Az7E AA-AES s Aol FoHY Fast. AA-AES oJArelAt A
Q15ot= At UHoH ot oJAtSIR = YAY O] SH(clinical medicine) ¥ Tt
HAF(scientific research)2t= F 7HA] 52 FobE Agsto] Fehd WAy A IwE
A5 ARttt Bt (scientist) 2F A4 OJAHclinician) o] F 7HA] g 7HA]=
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The 2014 National Institutes of Health (NIH) Physician Scientist Workforce (PSW)
Working Group® SlAbmtslate] Gighe ojshude] @4 Brbashcka Agstn @e A9
2 ohT AR, ol S oHs] RIS selt §RHe YeHoR Appo
NTN(National training number)= Fofsto] #aotal Qlom, oAtz Ayt He|E ¢
ofl academic clinical fellowship2 ®F2H NTN(A)(Academic National Training Number)
2 dy3 dEio w7t g9 W E Fottd(ad 6-4). &9 FAFAH AT +H&
o]4=s}tH (Certificate of Completion of Specialty Training(CCST) Fol® NTN(A) 34
o olea AEE Bl oTeAEA @Ale] A AT te 2zl YE Helsh,
Mool BY 1 4F s U918 I8 Aol sltet @A FUngED A Yot

7 4 J=% ALt 9o,




< Integrated Academic Training Path +

NTN(A) NTN(A) ccr
NIHR Academic NIHR .
Academic Clinical Fellow Clinical Lecturer HEFCE Clinicel

Senior Lecturer

Medical Foundation ) )
Se¥icl Programme (25% academic) (50% academic) (50% academic)
F1 F2 (o i | Ccr2 ST3 ST4 STS ST6
SSM 4 months : :
BSc academic : : :
MB/PhD block A v B
Clinical Clinician Tenured
Research Scientist Academic
Training Fellow Fellow Post

(19 6-4) 9= integrated academic training pathway®} NTA Ho] AT
olg|gt AN eyt AR A JAAL S HEE AT DA A
Weiatg gHEohE bt AY Q1F I o2t o] FRojsto] #HE ZS Aot

6-11).

B 6-11) oARmst 48 A% TS oA

194 qF & 7] o)t & ey

22HA A= As} = & 49, sk National Training Code: NTC
3gA AE N Post-Doc, Fellowship

44 AH A5 A7 o) Attskat Physician—Scientist Code: PSC
STHA A AE 9 AR gAear

OIATFEIR S M 7)Y AT




At 10. AT F7 Qe FFHos Asty 2Aoke =4 7179}
Za olsigAA 7+ FolAE At

oitEAl FAS QT A 9, weEd 2O 9 AF JFe FEHoR PEshe
=949 Re 49 Bat Ak $eldets nie) ve) eItk gl xea
Be AP FEek 2HHY FF AT AAI mEsi Selters gamehg A%
7] ALAAE oA +5F35t7] AlRfotal AT, ml=ra} Zo] FZHolw A A Ho 2= gt
u]=+ NIH(National Institutes of Health)+= 1880dtl] =Htof Ajojsty} & T= A

ol

HA o

171 §ls Ae HAR Alste] S)d 7|go =, oapelat W EEJ%Q AHH] A]
BEE opyEt Aol QAR AYE o]FolxaL vt ERF NIHOA = SjArarerat
d 220 it bt ARE st A4Sk ok 53], NIHe Abtstar 7

AR gEo] AT AYES 5/ EOKTraining(T), Fellowship(F),  Career
Development(K), Research Education(R), Loan Repayment(L))=2 &5t NIHe| o] =
HAoR 95 9tk NIHS 2019W¥k ofit2 3919 @] oj2w|, NIH of4te] of
83%= AT HEw, A % A+ A2 Fall A7l Aw= A¥stH 5071 F HA9 2,500
N ooliFel B, ofdtdiel, dist W 1 & A7l dskE 300,000 ool A4S
Attt NIH ofj4te] fif22 A=k ofsfo] 7474] Fgole Ae FE=R St VX

U Hor o o

0

AT 9T ZAoln, oF 138 W4 AT@A F4 AT, 94 AY, ofek 2 AE A7, o
= AHlA Aol z¥gtt NIH+= vl 25 9 an A FRe] ko] He S HX
=& AYst=d|, 2016 NIH BEXFL 9,500 o]Ate] vrAS A stAly) 590099 7}

T2 5, |
7he HARS Aol TS AR Y5ttt NIHE AlA Agatet Ao 2A 7]ofsh=
dl, 2016We] E3E 1150007 ol/dFe] st
NIH A7 Zede »z2o 714 outg
o] o]FojFt NIHZ} A Hst= &7 3
1537 9] A2 iAde skl o2 g "éﬂroﬂt NIH®] 4] A=A 5 12
7Rl el25 ATEHNE A(career development award, ‘K award)o] A 7|33t &
5] AFARA EHES 9t AZ/REA K99/R00(Pathway to Independence Award,

K99/R00)= AFFFKINT AFALR00)O] stte] NER FoQle Aoz 71 F
astth. w72 tjEskHs AAARD oAtsiabEe] K99/R00E Fo IHstdtts A2 &
a2 9lrk. K99/R00E HHAF & dzkso] 51 A+ A AYE Faf M4 =
HAR AF7 fx= Aglel= AS HE A& 5202 gk K99/R00 =192 dvby
o7 A 599 YL AlFshs 294 AorA, 1GAKIYDE o 2d7e] AFZS Hl




EY A7 Ag S A Yoty, 28A4(R00)+= o 37t 59 AFE A Yt NIH+=
OJAtFSFA}(clinician—scientist) S-S $IF AfH|o]Ele} T2 &}
2 NIHeF 22 713 A9S & oAtz s4dst7] {1t

ofof g},

WA geuet Belrl&EANE FHCR 27} RED AW opitht 4¥EHL P A9
o] ololAX itk Te} mrelzBope] glg P AAH AU ML AEA
2 2% WEo] 71771 Wasiths Algte] A%HT ek Wb ojautel ST A US
ngste] mrolzEol A AT AP AT 71 el eWAIAATAE APL Aot

o)

S, oAbl oy e 4FAH0E Zgs] Hoﬂ/ﬂ% ge gy 247 91
sZst7] SIS chaRet olshiAA the] @elo] Rolnth Fastt FFelRere
PAARSKAMOE 45 olehns /9ol GoMlE dEAE 2 0w, A

ol

O:
role P &L o
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	일련번호Y400-R422-의사과학자 육성 정책 기획 연구
	개요
	1. 의사과학자 경력개발 경로를 개념화한다(MD-PhD 복합학위 모형, 전공의-의사과학자 모형, 기초 의사과학자 모형, 자기 주도 개발 모형).
	2. 의과대학의 학생 연구 문화를 조성한다. 
	3. 의사과학자 경력개발의 연속성 확보를 위하여 ‘전공의-의사과학자(연구전공의)’ 수련제도를 도입한다.
	4. 기초의학 분야 의사과학자 경력개발을 유인하는 ‘기초의학 전문의’ 제도를 도입한다. 
	5. 의사과학자 경력개발 단계별로 안정적인 연구 수행을 위한 연구보호시간을 설정한다. 
	6. 의사과학자 연구급여 계상 근거를 마련한다.
	7. 의사과학자 양성과 연구 활동 강화를 위한 생태계 조성을 지원한다. 
	8. 의사과학자 경력 단계별로 국가 R&D 정책 기본 방향을 수립한다. 
	9. 의사과학자 양성 현황과 수요를 추계하고, 의사과학자 관리 데이터베이스를 구축한다. 
	10. 의사과학자 양성과 지원을 총괄하는 독립기구와 이해관계자 간 협의체를 신설한다.



